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Abstract 

It is the author's contention that one of the functions of a state education system 

within a democracy is to educate its citizens so that they can fully participate in 

society. Fulfilling that function as a school physical educator requires one to be 

concerned with movement outcomes based on a good citizen model. A good 

citizen model of physical education translates to a physically well-educated 

populace that has benefits for citizens at individual, community and national 

levels. For the individual there are health benefits of a physical, emotional and 

spiritual kind. At a community level, there are the social capital benefits 

associated with the interaction and fellowship that transpire when people meet to 

play sports, recreate or take part in leisure. Such interaction encourages 

socialisation and can even give communities a focus and direction. Nationally, a 

fit and active populace promotes greater participation in society, involvement with 

issues and less demand on health services. 

This study evaluated, using instruction in t;:nnis in a physical education context, 

whether a personalised mastery learning programme of instruction that 

incorporated individualised goal setting, 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 achieve mastery of fundamental movements. It found that 

those learning conditions produced a positive learning environment and notable 

final student competency levels that appeared counter intuitive to the plateau 

effect frequently associated with motor-skill instruction and learning. 
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1.1 Introduction 

CHAPTER ONE 

Introduction 

This thesis evaluates the effectiveness of a personalised mastery learning 

programme of instruction, incorporating individualised goal setting in a 

physical education context as a means to develop student movement 

competency in basic tennis skills. 

1.2 Overcoming inequality of opportunity through a 'good 

citizen' model of pedagogical instruction in physical education 

It is the author's contention that one of the functions of a state education 

system within a democracy is to educate its citizens so that they can fully 

participate in society. In fulfilling that function as a school physical educator, 

one is, therefore, concerned with movement outcomes based on a good citizen 

model. Within this model, the author suggests that it is the responsibility of the 

physical educator to strive to have as many students as possible achieve 

competence in a wide variety of movement skills that will enable them to elect 

to participate in sport, recreation or leisure activities of their choosing. A good 

citizen model of physical education translates to a physically well-educated 

populace that has benefits for citizens at individual, community 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 

interaction and fellowship that transpires when people meet to play sports, 

recreate or take part in leisure. Such interaction encourages socialisation and 

can even give communities a focus and direction. Nationally, a fit and active 

populace promotes greater participation in society, involvement with issues 

and less demand on health services. 



Through this interpretation of the role of a physical educator, one could argue 

that physical education contributes to democracy. If that argument is valid then 

perhaps the opposite also holds; namely that a person who is denied a chance 

to be physically well-educated is being discriminated against in terms of their 

ability to choose to be a fully functioning member of society. It, 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 allows all citizens to elect to 

participate in physical recreational or leisure activities and, as a consequence, 

enables them to both benefit and in turn contribute to society to their fullest 

extent. 

1.3 Comparative research studies of pedagogical 

instructional methodologies 

Research into the effectiveness of different teaching methods in physical 

education has not produced a rich vein of conclusive findings. Indeed, Rink 

(200 l) referred with some scepticism to the period of the 1970s and 1980s 

where many educational researchers were particularly active in such studies, as 

the era of the '·methodological wars" (Rink, 2001, p. J 12). Suggesting that 

there has been little change in such a position, Metzler (2005a), in a publication 

based on instructional models in physical education, noted that despite the 

extent of methodological research and development of models of instruction in 

physical education, physical education teachers appeared reluctant to adopt a 

method of instruction based on a theoretical construct. 

From the author's perspective, not having physical educators ideologically 

bound to a single methodological approach to their teaching is potentially very 

sound. The author supports the Rink (200 l) position that states that a teacher 

who can choose a method or model of instruction to best suit the content, 

context and learning needs and styles of their students is well placed to be an 

effective teacher. However, what the author has witnessed over many years of 
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teaching and observing physical education is that the lack of any ideological 

posi tion 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 posi tion. 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 thi s 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 skill s. If the 

investigation reveals that those outcomes are achi evable 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 ci ti zen model of physical education instruction. 

1.4 Justification for the study 

Two physical education related developments, one unprecedented and the other 

without a comparati ve base, have recentl y emerged to suggest that there is a 

need to refl ect on pedagogical method in physical education in New Zealand. 

The first development concerns the rapid growth of obesity and di abetes in 

young New Zealanders. Childhood obesity and an alarming increase in the 

incidence of diabetes are being recorded in New Zealand at leve ls unheard of 

just two decades ago. In a New Zealand Ministry of Health report on obesi ty to 

the Minister of Hea lth (Obesi ty Social Report, 2005), it was noted that obesity 

was associated with heart disease and di abetes and that the preva lence of 

obesity among New Zealand adults aged 15 - 74 years had doubled between 
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1977 and 2003. Typically, diabetes was a di sease 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 thi s di sease is fast becoming one 

involving young people, espec ially 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 - 1 1 years (Gordon, 

et al. , 2003) . While acknowledg ing that in today's society there are competing 

interests and demands on young people and that ' their world ' is fundamentally 

di fferent 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 thi s trend towards obesity and ill health in society. In relati on to 

these trends it would seem imperati ve 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 identifica ti on that young people cannot 

perform fund amental movement skill s 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 skill s. The 

inab ility to perfo rm fundamental movements such as, running, dodging, 

kick ing, catching, throw ing or striking, results in what is known as the 

movement proficiency barrier. Accord ing to Taggart and Keegan (1997), 

fai lure to overcome the movement profi c iency barrier - that is, to master the 

basic rudiments of movements associated with sport or leisure acti v iti es -

frequentl y in adolescence translates to a perception that one cannot partic ipate 

in games or sports. In turn , the adolescent who does not participate in games or 

sports is unlikely to embrace sport re lated le isure or recreati on as an adult. 

Such findin gs raise questions about the effecti veness of current instruction in 

physical education and sport . 

One answer to these developments that is currentl y being supported by the 

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

ski lls. 

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 hi story. 

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 goi ng to concern itself with thi s 

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 profic iency barrier. 

Anecdotal ev idence suggests that parents who did not enjoy sports pass on 

sim ilar 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 skill s 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. 
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1.6 Mastery learning and goal setting 

Goal setting and mastery learning are not new pedagogical concepts. The 

success of goal setting as a vehicle for facilitating success in a wide range of 

human endeavours is well documented. The person most associated with 

research that established the model for the successful application of goal 

setting was Edwin 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 

educators' 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 (2001) as the era of 

the methodological wars. Benjamin Bloom (1968, 1976, 1984a, 1984b) was the 

principal champion of mastery learning. Bloom ( 1968) raised concerns 

regarding the effectiveness of a state schooling system to overcome 

inequalities in society that were the result of circumstances of birth or 

environment. He suggested that despite years of schooling, students typically 

emerged unchanged relative to their entry point. He believed that the adoption 

of mastery learning could result in almost everyone learning what currently 

only a few appeared to be learning. Schooling that achieved that end would 

also achieve its democratic function, because it would better allow all citizens 

the potential to 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 

functions of both goal setting and mastery learning methodologies. It is the 

author's view that this has occurred because research in physical education has 

moved away from a purely sport paradigm towards a 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, I 984a & I 984b) - 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 

( I 998) and N icholl s ( 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 ski ll research is extremely difficult. 

Richard Schmidt one of the world 's foremost researchers in motor ski ll 

learning and the author of texts that are international standards in motor ski ll 

instruction (e.g., Schmidt , 1988, 1992), notes the difficulty associated wi th 

authent ic field-based motor sk ill learn ing research relative to that undertaken in 

a laboratory . In motor learn ing research, " the most important point of 

unreli ab ility is the performer's not being able (or willing) to perform the same 

act twice 111 exactly the same way ... some of these intra-subject 

variations .. attention, fa ti gue, boredom strategy ... tend to obscure the constructs 

that scienti sts 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 easi ly managed in authentic game or sport envi ronments. 

However, despite the apparent need for laboratory conditions fo r producing 

reliable data, Schmidt (1988) still urged caution regarding the ecological 

validity of laboratory research over field-based ex periments. He noted, "[o] ur 
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motor system was created through evolution and the interactions with the 

physical characteristics of the environment, therefore we understand the 

function of the motor system by using more natural research settings" 

(Schmidt, 1988, p. 15). 

1.7.1 This investigation 

Schmidt's (1992) observations of the challenges of authentic motor skill 

learning research suggest that this study, undertaken with a randomly selected 

class, in an authentic physical education setting is likely to pose many 

problems in terms of controlling variables and consequently interpreting the 

data in any confirmatory way. Typically, motor skill research that does move 

out of the laboratory generally confines itself to single discrete movements in 

closed skill environments; for example, target shooting in archery (Barnett & 

Stanicek, 1979) or a novel floor-hockey flicking task (Edwards. 1988), or rifle 

shooting (Boyce, ! 992). However, despite the challenges faced about 

managing reliability and controlling human variables in this investigation, the 

value in providing, in Schmidt· s ( 1992) words, ecologically valid data from an 

authentic teaching context, is likely to strike a sympathetic chord with readers 

with a teaching background in physical education. 

1.8 Interpreting the data: exploratory or confirmatory data 

analysis? 

Having asserted the desirability of undertaking authentic motor skill learning 

research but the difficulty it involves, the question arises how then to interpret 

the data? Should it be analysed as part of an exploratory data analysis (EDA) 

procedure or a confirmatory data (CDA) one? Exploratory data analysis is in 

the nature of what Tukey (1977) describes as detective work. He suggested 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 is that it provides us with a picture "that forces 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 "sceptici sm 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 pl anned 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 

Tu key (1977) as, " usi ng very restrictive procedures ... to try and conclude ... what 

does the data confirm in respect of the sample popul ation it came from to the 

popul ation as a whole?" (Tukey, 1977 p. vii ). The answer, as to what type of 

analysis to use, according to Tu key ( 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 thi s investigation will be used in two ways. 

Firstly, confirmatory data ana lysis wi ll be undertaken to establ ish if anything 

can be stated with the regard to student rates of learning. Measures will be 

made between the two pedagog ical methods of traditional skill based learn ing 

and individualised mastery learning incorporating goal setting and pre

instruction base line data. Measures will also be taken that compare the rates of 

learn ing 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 ci tizen model of instruction in physical education . In thi s way the data, 

trends and observations raised by thi s investi gation will be used as sources for 

a discussion of teaching and learning processes associated with physical 

education. 
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1.9 The research question and observation 

Research question 

I. Does adopting a personalised system of instruction (PSI) incorporating 

individualised goal setting (GS) result in a better rate of student 

improvement in motor skills than traditional skill based learning 

practices? 

Research observation 

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 research design. 

Various experimental designs were considered to examine these questions. 

Initially, the design favoured involved a between-subject experimental design. 

Two separate cohorts of students from different schools were to be selected 

and both cohorts would have received the same treatments but in reverse order. 

Namely, the first group would have received Treatment A conditions followed 

by Treatment B. The second group \vould receive Treatment B conditions 

followed by Treatment A. However, in the period immediately before the study 

began, and following extensive preparations and planning, the circumstances of 

one of the cohorts changed dramatically, such that it 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 

receive the treatment A followed by treatment B protocols and others in the 

reverse order. However, constraints associated with practicalities did not make 

this possible. This design then was of an A> B nature. 
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1.9.2 Within-subject experimental design analysis 

In a within-subject experimental design, typically, treatment effects are 

measured by comparing the changes in performance following the introduction 

of the experimental 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 ability to serve and 

rally in tennis. Within the first treatment period the students received 

instruction in particular tennis skills using a traditional whole class, teacher 

paced, command delivered, skill based instruction method. They were then 

reassessed in their ability to serve and rally in tennis. In the second treatment 

period they received instruction in specific tennis skills using a personalised 

mastery-learning programme that incorporated individualised goal setting. At 

the completion of the second treatment, students were again assessed in their 

ability to serve and rally in tennis. 

The results were analysed to evaluate the relative rates of learning or 

improvement between the two treatment periods, to investigate whether one 

treatment resulted in a better rate of learning towards competence in basic 

movement skills in tennis than the other. 

1.10 Organization of the thesis 

The thesis is structured to present the research through a literature review of 

mastery learning and goal setting both within an historical perspective and as 

applied in physical education (Chapter Two). Then attention is given to 

methodology, subjects, procedures and ethics, and also a detailed discussion of 

the within subject experimental design structure and its application to this 

study ( Chapter Three). A report and analysis is made of the results ( Chapter 

Four), and then follows a discussion of those results and recommendations for 

future research (Chapter Five). 
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CHAPTER TWO 

Literature Review 

The mastery process operates on the proposition that almost every 

student can learn the basic skills and knowledge that are the core of 

the school curriculum when the instruction is of good quality and 

appropriate for him [sic] and when he [sic] spends adequate time in 

learning (Torshen, 1977, p. 41 ). 

2.1 Introduction 

This study seeks to investigate the merits of a personalised mastery learning 

instructional methodology incorporating individualised goal setting as a 

vehicle for enhancing movement competence in physical education. The 

examination of the literature that underpins this investigation will: 

• 

• 

• 

• 

• 

define mastery learning and goal setting and establish the components of 

both pedagogical methodologies; 

briefly outline the development of mastery learning and goal setting and 

explore the positions of the principal advocates of the methodologies; 

record and briefly outline any controversy that surrounded the 

development of the methodologies; 

examine the literature in respect to the methodologies applied to learning 

and teaching in physical education; 

exam me the current literature that reflects an evolved integrated 

classroom perspective on the application of mastery learning and goal 
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setting that encourages all students to participate and benefit from 

competence in movement. 

2.2 Mastery learning defined 

Mastery learning refers to the attainment of adequate levels of performance in 

those things identified as being the subjects of instruction. Researchers in this 

field, for example, Carroll (1963) and Bloom (1976), note that the mastery 

process operates on the supposition that every student can learn the basic skills 

and knowledge that are the core of the school curriculum. They state that this 

can be achieved when the instruction is of good quality and appropriate for the 

student and when the student spends an adequate amount of time in learning. 

Of course what they considered as good qua] ity in terms of instruction included 

the parameters they assigned to mastery learning. They agreed that adequate 

time to learn means that the time required to learn equals the time available to 

learn. Torshen ( 1977, p. 49) captured their views through the following 

formula: 

Time spent to learn 

Degree of Learning = f 

Time needed to learn 

2.2.1 The essential elements of mastery learning 

There are various version of mastery learning, but Guskey (1987a), in a review 

of the mastery learning literature, identified two essential elements that 

differentiated mastery learning from other forms of instruction. The first 

element was feedback, including corrective and enrichment processes; and the 

second was congruence among instructional components. 
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2.2.2 Feedback, correctives and enrichment 

In their review of the research on mastery learning, Kulik, Kulik, and Bangert

Drowns ( 1990) suggested that feedback by itself would not necessarily bring 

about a change in learning. They considered that the feedback used in mastery 

learning programmes needs to be both diagnostic - identifying strengths and 

weaknesses - and also prescriptive; that is, offering activities of either a 

remedial or enrichment nature to correct errors or extend knowledge. Kulik et 

al. (1990) also noted that in the case of correctives, the form of instruction or 

the type of activity offered must differ from the initial instruction. They argued 

that if the initial instruction had not been successful then one should not 

assume that more of the same would be, so alternative approaches are required 

to tap into different learning styles and enhance student motivation. 

For students who master the work, as measured in a formative assessment, 

enrichment activities need to be exciting, rewarding and challenging. This 

ensures continuity of instruction in the class while students yet to master the 

prescribed learning outcomes undertake remedial activities. They saw this 

structure as also having the effect of individualising the instruction. 

2.2.3 Congruence among instructional components 

The second essential element identified by Guskey ( 1987a), was that within the 

mastery learning structure there needed to be obvious and transparent links and 

congruence between stated outcomes, content and assessment. For example, 

within a unit of work the following three points should be clearly observable: 

1. Specific learning outcomes. 

2. Content that engages students in opportunities to achieve the specific 

outcomes. 

3. Assessment that evaluates the specific learning outcomes within the 

context of the instruction. 
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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, havi ng 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 thi s 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 observi ng the typical 

classroom instructional scenario, Bloom (I 968) 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 - usuall y in the form of a test that measured a 

student's abi lity to reca ll 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 thi s regime of instruction, typically, on ly 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 

assoc iated wi th individual one-to-one tuitio n, especially the scenario that 
• 

provided for instant prescriptive feedback and the learning strategies of 
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successful 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 translate the 

success 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 achieving the same 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 achievement in state schools. 

Given his concerns about the ability of schools to deliver on creating a society 

that allowed for all to pursue a fulfilling life with equal opportunity, one can 

appreciate how Bloom's (1976) claims for mastery learning generated 

considerable excitement within the educational community. The Bloom (1976) 

model of mastery learning became known as group-based mastery learning. 

2.4 Group-based mastery learning components 

By most descriptions Bloom's (l 976) group-based mastery learning model has 

the components listed below. The interpretation and relative importance of 

these components is sometimes debated but generally, within the literature, the 

following (summarised from Torshen, I 977) are 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 outcomes also become the criteria for assessment. A 

student needs to acquire the skills, key concepts, ideas or specific facts in order 

to complete the course successfully. 
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Minimum pass levels or the mastery standard. These are defined by the 

objecti ves 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. Thi s is used to determine the student 's entry point and what 

type of instruction they might requ ire within the unit of work. This assessment 

measures the student' s prior pe rformance against the expected outcomes. This 

is sometimes referred to as 'criterion referenced assessment '. The criteri a 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 learn ing would be conta ined within that instruction. 

However, during the period of Bloom's work (1970s - 1980s), the favo ured 

methodology, especiall y in physical education using mastery learning, was 

prescriptive, teacher paced, command centred, ski ll based inst ruction. 

Assessment. Assessment is both d iagnostic and summati ve. Draw ing on the 

work of others - notab ly Carroll (1963) - Bloom (1976, 1984a, 1984b) argued 

that criterion standards needed to be establ ished in re lati on to the objecti ves 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 di agnostic tool, was to be used to prov ide 

feedback to students as to what they had learned and to identify gaps in the ir 

comprehension. Thi s formati ve assessment wo uld then be used to target 

specific difficulti es and students would then receive indi vidual instructi on or 

remedi al programmes to master the content in the areas identified as 

weaknesses. Bloom (1976) suggested vari ous means by which thi s remedi al 

work could take pl ace but, importantl y, all students should receive specific 

feedback on what they needed to learn/master in order to reach the desired 
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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 activities and to provide the student with another chance at 

achieving success. 

Enrichment activities. In group-based mastery learning programmes, for 

those who mastered the work before others, two scenarios typically transpire. 

Firstly, they receive enrichment activities to further develop their ability in a 

related activity. Secondly, they work in a co-operative and reciprocal learning 

environment, helping their fellow students to achieve mastery by providing 

them 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 to be a move away from everyone working at the same 

pace or receiving the same amount of time to learn or master work. He 

compared such strategies to the mass treatment of the patients in a hospital 

where, regardless of the patients' illnesses, they all received the same amount 

of time with the doctors and the same treatment. 

Establishing a group-based mastery level. Bloom ( 1976), stated that the next 

unit of work should not be undertaken until 80% of the class had mastered the 

content. Typically, but not always, mastery was recognised when a student 

demonstrated competency with at least 85% of the stated learning outcomes. 

These percentages fluctuated between programmes, with some requiring 100% 

pass rates in content knowledge (for example, Keller, 1968), or 60'% (Metzler, 

1986, as cited in Pieron & Graham, 1986). The percentage of mastery required 

to pass the unit appeared, to a certain extent, to depend on the subject matter 

and the programme designer. Bloom ( 1976), believed that this systematic 
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approach to instruction and learning, coupled with the stated mastery levels, 

would result in more favourable learning conditions and many more students 

would learn thoroughly and truly master the subject. 

2.5 Keller's model of individualised mastery learning 

Bloom's interpretation of mastery learning was not the only model developed 

during the I 960s-1980s. In I 968, Fred Keller published an individualised 

format/plan for mastery instruction, frequently referred to as a personalised 

system of instruction (PSI). Although of similar mode, the individualised 

mastery programme of Keller ( 1968) was in some respects fundamentally 

different from the Bloom ( 1976) group-based mastery model. For 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 their own pace and not tied to 80% of the class demonstrating 

mastery before the individual could move to the next module of work. 

In the Keller ( 1968) model, little use was made of lectures. In their place 

extensive use was made of comprehensive study guides that all students 

received. Where lectures were given, the main purpose was to either introduce 

the subject matter or to motivate students, but it was not used to deliver 

content. Finally, while the Bloom ( l 976) model used diagnostic and 

summative tests and feedback, the Keller model used frequent tests/quizzes 

with student proctors employed to evaluate an individual's performance as a 

means to establish mastery and, subsequently, progression to the next unit of 

work. 

2.5.1 Personalised system of instruction mastery learning components 

A meta-analysis of Keller's model of individualised mastery learning 

programmes (Kulik, Kulik & Cohen, 1979) identified the following five 
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characteristics of mastery learning in his personalised system of instruction 

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

• 

• 

• 

• 

• 

mastery oriented 

indiv idually paced 

distinctive by the minimal use of whole class lessons which were 

primaril y used for stimulating and moti vating students 

supplemented with printed study guides to guide students work 

summati vely assessed by tutors who provided prescripti ve feedback . 

As with Bloom 's (1976) model, the units of work had to have ex pl icit 

instructions, transparent and spec ific learning outcomes, and stated 

instructional strateg ies and resources. Despite the extensive use of study guides 

the model did require teacher direction. When one sees mastery programmes 

used in phys ical education (e.g., swimming instruction) it is, perhaps, the 

Kell er (1968) model or vari ations on it that are most frequently employed. 

2.6 Controversy surrounding the advocacy of the mastery 

learning methodology 

The controversy ev ident within the literature surroundi ng mastery learning 

covers severa l issues. The issue of most debate centred on the c laim (Bloom, 

J 984a, J 984b), 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 eventuall y 

result in all students learning new materi al at the same rate; i.e., student 

vari ability in cogniti ve and affecti ve entry levels would reduce to zero. A third 

issue was the notion that wh at schools had to teach could always be broken 

down into chunks of know ledge 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 (] 977) 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 dev iations over standard forms of instruction - with thi s 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 hi s 

claims through reference to research by hi s students (Bloom, 1984a, 1984b) 

that indicated that there were significant differences in learning when students 

were taught using conventional methods but wi th 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 dev iation , or 

having the average student outperform 84% of students in the control cl ass. 

Students working for Bloom (Bloom, I 984a, I 984b), also clai med 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 
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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 

F'fGURE 1. Act11evernen: d1stnbut,cn for students 0naer convent1ona1, m:asrery reaming, and !uloflaf 
ms{ruc/1on. 

Fig. 2.1 

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

typical school conditions; hence, the 2-sigma problem. He suggested that 

variables other than mastery learning strategies required consideration to 

achieve effect sizes over l sigma. He divided the variables into four categories: 

Category A was the learner; Category B the instructional material; Category C, 

the home environment; and Category D, the teacher and the teaching process. 

He further identified the variables of quality of teaching, use of time (that is, 

engagement with the specific outcomes), cognitive and affective entry 

characteristics, formative testing, rate of learning and the home environment as 

all being important in achieving the 2- sigma difference (Bloom, 1984a, p. 6). 
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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 (I 983, 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 

learni ng plus corrective feedback would provide yields of at least 1 sigma 

effect. In combination with other variables mastery learning outcomes would 

approach a 2-sigma effect. 1 

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 agai n from a meta-analysis of the mastery learning research 

1 Critics of Bloom's ( 1976) projection s, e.g., Resnick ( 1977), tended 10 focus on the fact 1h a1 his 
suggestions abou t !he effec tiveness of mastery learn ing supplemented by these other alterab le variables, 
were in fact only supposil ions. He merely projected or hypothesized that by combining the vari abl es 
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 actu all y a research result , though it is easy, when reading the work, 10 take it as a 
research outcome. 
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by Kulik et al. (1990). Without actually claiming to have found an exact 2 

sigma effect, both sets of researchers still concluded that group-based mastery 

learning, produced distinctly positive effects on a broad range of student 

learning outcomes. They also claimed that teachers expressed very positive 

attitudes towards implementing mastery learning strategies. Kulil et al. 

concluded, that, using mastery learning strategies in the correct environment, it 

was probable to achieve the one-sigma claim (Bloom, 1976) and, in certain 

instances, a one-point five-effect size improvement. 

Guskey and Gates ( 1986), and Kulik et al. ( 1990), claimed that these gains in 

learning scores came about in the first instance because learning outcomes and 

instruction 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 

introduced, they learned it in the same manner and at almost the same pace as 

the fastest learners. They also claimed that the methodology helped focus 

teachers on what was important to teach. They stated this was not a 'teaching 

to the test' scenario but one that involved teaching to the stated learning 

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

2.6.3 Personalised system of mastery learning instruction 

Little controversy surrounded the use of the Keller ( 1968) mastery-learning 

model incorporating a personal system of instruction (PSI). Perhaps this was 

because the claims made in favour of the methodology did not include any 

attempt to draw comparisons with other norm referenced approaches in terms 

of time spent in achieving mastery and that there was no attempt to hold back 

those who mastered material early with extension or other activities, but to 

move them on at their own pace. 

However, Kulik et al. ( 1990) in their meta-analysis of the effectiveness of 

mastery learning still produced some very positive findings for the use of the 
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Keller ( 1968) PSI method. In their investigation of the Keller model, they 

reviewed l 08 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 effect size 

(ES) score across these studies of +.52 over conventional instructional 

programmes. They also noted that in relation to control studies they found a 

slightly higher course completion rate for students under the PSI system, and 

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

2. 7 The counter claims to mastery learning's effectiveness 

Claims against the effectiveness of mastery learning methods were lead by 

Resnick (1977) and Slavin (1987a, 1990). Slavin, in particular, provided a 

scathing counter against the claims of Bloom (] 984a, 1984b) in relation to his 

hypothesised 2-sigma claim. He was also sceptical regarding the meta-analysis 

of Gus key and Gates ( 1986) and what he referred to as "their extraordinarily 

positive claims for the effect size scores of mastery learning over conventional 

methods of instruction" (Slavin, 1987a, p. 176) and whether the mastery 

learning method represented an effective use of available teaching time. 

2.7.1 Slavin's objections 

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

mastery learning were: 

1. Is mastery learning more effective than traditional instruction even 

when instructional time is held constant and achievement measures 

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

2. Is mastery learning an effective use of additional time and instructional 

resources to bring almost everyone to an acceptable minimum level of 

achievement? In this second question Slavin is also posing the question: 
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"What would the control group achieve if it too was allocated additional 

time?" (Slavin, 1987a, p. 187). 

Slavin sought to answer these questions through his own review of the 

literature (Slavin, 1987a). As in the previous literature reviews, he replicated 

the use of effect size scores as the criteria for establishing the difference 

between both experimental groups and the controls. Where he differed 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 relied on experimenter-constructed tests for effect size scores. 

Slavin (1987 a) 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 experimenter made summative tests. He noted "the effects of mastery 

learning on experimenter made criterion referenced measures were generally 

moderate but consistently positive" (Slavin, 1987a, p. 199). However, away 

from measures on experimenter made assessment tests, he stated that he could 

find "little support for his first question" ... claiming that, "not one study 

reached conventional levels of statistical significance when scored on a 

standardised test" (Slavin, 1987a p. 191). Slavin (1987a), found that when 

standardised tests, such as the California Achievement Tests, were employed 

on both experimental and control groups that the effect size score dropped 

significantly. 

Slavin also concluded that effect size scores were more in favour of mastery 

learning in lower school than middle school classes, as was the case in one of 

his own investigations (Slavin & Karweit, 1984). He also found that mastery 

learning effects were greater for lower than higher achievers. 

In respect to Slavin's second question, the extra time claim, he noted that if 

time was to be held constant, then extra time needed to be given to 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 respecti ve 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 fo llow-up post

programme test, the ES score in favo ur of the mastery group had dropped to 

0 .7 and , based on per-hour of instruction, the non-mastery group retained fa r 

more info rmation per hour of instruction, which he estimated into an effect size 

score in the ir favour of 1.7 (Sl av in, 1987a) . Building on this spec ific example, 

Slav in (1987a) estimated across hi s 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, requ ired "an 

additional 20-30% of ex tra time" (Sl av in , 1987a, p. 179). He estimated that thi s 

percentage of ex tra time equated to about one day extra per week than that 

g iven to norm referenced contro ls used in the studies .2 The differences in t ime 

to learn prompted the obv ious question, which Slavi n ( 1987a) was quick to 

ask, namely, what could the contro l group or class learn if they received the 

same amount of learning time?3 

2 W hile no t address ing S lav in 's actu al concern , propo ne nts o f mastery learn ing , e .g., G uskey and G ates 
( I 986), had prev io usly argued that th e time to learn d iffe rence between those who initi all y stru gg led w ith 
mate ria l and those who d id no t, wo uld d im inish over ti me . Slavin ( 1987b) agreed th at th is appeared to be 
the case in sho rt te m1 stud ies but in A rlin 's ( 1984a) stud y over a fo ur year period that the tim e taken to 
achi eve mas te ry by those init ia lly s lower actually inc reased from 2.5 - I ra tio to a ratio o f 4 .2 - I . 
3 S lav in 's qu es tioning o f the validity o f th is research, wh ere the time to learn va riab les were no t he ld 
constant between the experimental and contro l g roups, do not appear to be d irec tly addressed w ithi n the 
lite ratu re , though G uskey ( I 987a) d id prov ide gene ral com ment s. 
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2. 7 .2 Immediate prescriptive feedback 

Slavin (1987a) suggested that perhaps it was not so much mastery learning but 

the use of immediate prescriptive feedback within the mastery learning model 

that could account for improved learning. Referencing work by Long, Okey 

and Yeaney (1978), Slavin ( 1987a), noted that while teacher directed feedback 

and corrective work in the study provided a claimed effect size of+ 0.43, the 

same study without the mastery learning variable only exceeded the control 

cohort to a much smaller degree, i.e., ES +. 19. This, Slavin suggested, raised 

the question of whether it was mastery learning per-se that was responsible for 

the differing effect sizes or the students receiving "frequent and immediate 

feedback on their performance?"(Slavin, 1987a, p. 200) 

2.7.3 Resnick's objections 

Slavin' s criticisms highlighted issues previously raised by Resnick ( 1977) 

regarding Bloom's (1976) claims. Resnick (]977) had stated that, while 

Bloom's claims read as research, they were, in many instances, in fact, 

speculations regarding the potential of the methodology. She noted that Bloom 

( 1976) documented ES results from eight different studies of approximately 

one week duration undertaken by his students. These studies covered such 

variables as the effects of good teaching practice, homework and mastery 

learning on student learning. He then used these results to speculate that if 

combined with group-based mastery learning the two results, e.g., mastery 

learning plus homework, would account for a two-sigma difference in learning 

outcomes between the control and experimental group. Resnick ( 1977) noted 

that the actual combined studies had not been undertaken. 

2. 7.4 Can aH students Jearn what other students Jearn? 

Resnick (1977) also questioned Bloom's (1976) claim that, over time, 

variability in cognitive and affective entry levels would reduce to zero and that 
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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) al so 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). Thi s 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 bas ic skill s and knowledge? In putting thi s 

question Resnick al so questioned whether thi s 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 (l 985), as the Robin Hood effect .4 

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 

4 Thi s is an interesting concept debated by both sets of pro tagoni sts. Essenti ally the criti cs argue th at 
slow ing down th e ra te o f learning and what is possible fo r fas ter learn ers, robs them (the ri ch) in order to 
give sufficient tim e fo r th e slower learners (th e poor) to learn - hence th e Robin Hood analogy. The 
supporters fee l th at fo r th e over-all good of society thi s condition was tolerable. They also argued th at 
over tim e, the differences in learning ra te wo uld di sappea r. 
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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 "generally positive but moderate in magnitude with little 

evidence that the positive effects were maintained over time" (Slavin, 1987a, p. 

175). 

He scathingly suggested that the 2 sigma challenge (Bloom, 1984a, 1984b ), 

was probably unrealistic within the context of group-based mastery learning. 

He argued that the beliefs had been based on brief, small, artificial studies that 

compromised academic standards by allowing additional instructor time for the 

experimenter groups over the controls. On larger, longer studies, using 

instructor measures, an effect size of +.25 was achievable, but on standardised 

tests the difference was nil (Slavin, 1987a, p. 207). Slavin (1987a) concluded 

that the 2-sigma claim was, therefore, misleading, out of context and 

potentially damaging. 

2.8 The 'masters' fight back 

The controversy did not end there. Other protagonists, namely Anderson and 

Burns (1987), asserted that Slavin (1987a) had neglected to consider the values 

inherent in mastery learning and "ultimately the conduct and interpretation of 

mastery learning research" (p. 215). They suggested that Slavin was unwilling 

to examine the "underlying belief systems critical to the implementation of 

mastery learning in schools or districts" (p. 215). They also suggested that 

Bloom and his students' research was focussed on what was possible, not what 

was likely. They suggest that one had to comment on their studies on the basis 

of "the purpose they were designed for" ( l 987, 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 

is keyed to what both the treatment and control groups are expected to learn, 

they still rejected Slavin's (1987a) notion of the use of standardised tests as an 
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equal measure for both groups. Also, in rebuttal of Slavin 's (1987a) use of 

standardised tests in hi s research, Guskey (1987a) maintained that a review of 

curriculum outcomes, as measured by standardised tests by Leinhardt and 

Seward (198 1, as cited in Guskey, 1987a), had establi shed that "standardi sed 

tests are usuall y very poorl y aligned with curriculum objecti ves and 

instructional content" (Le inhardt & Seward , 1981 , as cited in Guskey, 1987a, 

p. 226). 

In defending the additiona l 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. , 

Bl ock, 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) posit ion, Anderson and Burns ( 1987), although agreei ng 

with Sl avin (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) red ucti o nism concern as to whether mastery learning coul d 

onl y work if all curri culum content taught was that w hich could be reduced to 

chunks of know ledge, went unanswered in the lite rature at the time. It was 

perhaps the th is kind of philosophical debate that should have accompanied 

Bloom's (1976) view of the ro le of the school and hi s perspecti ve th at indeed 

group-based mastery learning was the means by which potenti al inequality of 

opportunity in soc iety might be addressed .5 

5 Emeritu s Professor, Ivan Snook, ra ised th is very question in regard to the cri terion-referenced 
assessment methods of the N ational Cert i f icate o f Ed ucational Achievement (NCEA) developed by the 
New Zea land Qual i f ication A uthorit y. Snook stated that "while some subjects or trades lent themse lves to 
a mastery type learning and criteria referenced assessment methodology others, for example, Engli sh and 
history and physics, could not be broken up into small d iscrete hierarchical units of knowledge and thi s 
was the underly ing fac tor in the wid espread di ssat isfaction w ith the use of NCEA at scholar ship level "' 
(Snook, as cited in M anaw atu Evening Standard , 2005 , March 18, p. 5) . 
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2.9 Conclusion 

The controversy has remained. Slavin responded with further articles (Slavin, 

1987b, 1990) and Bloom (1987) also re-joined the debate. Regardless of the 

debate, the mastery models enjoyed considerable attention and application in 

various guises. Unfortunately, the perhaps extravagant claims based on the 

controversial research methods of Bloom (1976, 1984a, 1984b ), tended to 

cloud his important original philosophical position, namely that it was the role 

of a state education system to overcome inequalities of opportunity in learning 

brought about through environment and circumstances of birth. This 

philosophical position was not addressed in relation to mastery learning until 

more recent research; for example, Dweck (1986), Dweck and Leggett ( 1988 ), 

Nicholls (1989) and Papaioannou ( 1998). Papaioannou, (l 998) has, for 

example, moved away from trying to establish the superiority of mastery 

learning over other methods of instruction, to focus on the process of mastery 

learning as an agent for creating positive classroom learning environments in 

relation to children's ego and achievement motivation. 

2.10 Goal setting in an educational environment: introduction 

The use of goal setting has Jong been advocated as a practical technique to 

motivate students to achieve motor skill acquisition in sport. Indeed, the use of 

goal setting in sport and physical activity is such a common place occurrence 

today that it is tempting to take for granted that this has always been the case. 

Reading the biographies of great sports people from previous eras, it becomes 

clear that establishing goals appears to have been a very common trait amongst 

those top perfonners. 

Identifying the common trait elements is not difficult, but finding the specific 

conditions that make the employment of goal setting a probable variable for the 

athlete or learner was not so easy to establish. Early research in goal setting 

focused on isolating and then confirming the common conditions under which 
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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-effi cacy and goal commitment. 

Thi s component of the literature rev iew 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 knowl edge 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 defi ned 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 (J 966a) defined 

it more precisely as an ind iv idual' s de liberate and conscious intentions that wi ll 

regul ate the ir ac tions towards achiev ing a specific outcome. 

2.10.2 Establishing the conditions within which goal setting was likely to 

be successful 

It is generall y accepted that it is the propos itions of Edwin Locke (see, for 

example, Locke, J 965; J 966a; J 966b ; 1967; 1968) that underli e the 

development and extensive use of goal sett ing in educati ve settings . Prior to 

Locke's work starting in the 1960s much of the ev idence on goal setting was 

anecdotal or re lated to industri al settings (e.g., Ronan, Latham & Kinne, 1973). 

However, Locke provided a new di rection fo r research on goal setting, born 

from hi s belief that psychologists had given too little attention to the effect of 

goals on perfo rmance. He also sought , in coll aboration with others, notably 

Bryan (Locke & Bryan, J 967), to investi gate goal setting with specific 
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reference to performance. Thus, Locke has conducted much of the early 

research in thi s area and he is generall y recogni sed as the person who 

established the fo rmati ve literature on the effects of goa l setting and 

perfo rmance. 

Specifically, Locke predicted that in relation to pe1formance, setting achievable 

but challenging goals woul d result in higher levels of perfo rmance th an woul d 

setting easy goals, no goa ls or ' do your best ' goals. He also predicted that 

setting spec ific performance goals coul d provide an antidote to boredom. 

2.11 Early research on goal setting 

Jn an early preliminary study, Locke (J 966b) found concl usive results on an 

extended psycho motor task showing that interest in the task was higher fo r 

students who were given spec ific performance goa ls over those who were 

merely told to do their best. In a coll aborative study in vo lving a rev iew of a 

study undertaken by W yatt , Frost and Stock (] 934, as cited in Locke & Bryan, 

1967) on fac tory workers completing tasks that were repeti tive and boring, 

Locke and Bryan (1967) noted that the workers occasionall y set goa ls to 

complete set nu mbers of uni ts in a part icul ar time. lt was observed that du ring 

those periods where goa ls had been set the workers produced '·great outburst 

of acti vity" (Locke & Bryan, 1967, p. 12 1). Locke and Bryan conc luded that 

"the setting of a goa l that is both spec ific and cha ll enging leads to an increase 

in perfo rmance because it makes clear to the individual what he [s ic] is 

supposed to do" (p. 124). T hey suggested that estab li shing and ac hiev ing work 

pl ace goals might prov ide a person with a sense of achievement, recognition 

and commitment. Thi s, they concluded, may, in turn , lead to "greater effort and 

even better methods for attai ning the ir goals" (Locke & Bryan, J 967, 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 

performance than a 'do-your-best' goal (Locke, 1966a; 1966b; 1967; Locke & 

Bryan, 1967); secondly, that hard goals yield less overall task-liking and 

satisfaction than easy goals (Locke, 1965; 1966a), and; thirdly, that specific 

hard goals produce more interest in the task than 'do-your-best' goals (Locke 

& Bryan, 1967), Locke and Bryan also sought to establish the possibility of 

using goal setting as a means of increasing the performance of students who 

were previously diagnosed as lowly motivated. 

In seeking to answer this question Bryan and Locke, (1967), in a study on 

students previously diagnosed as low motivated, produced positive results that 

appeared to reinforce the success of goal setting as a means of lifting 

performance and motivation. Interestingly, it also produced results that 

negatively reinforced the perception that 'doing your best' goals, even with 

previously highly motivated students, does not provide significant positive 

change in performance. 

2.12 Debate surrounding the advocacy of goal setting 

Unlike mastery learning, little controversy surrounded the advocacy of goal 

setting as a factor in improving performance. The only relatively short debate 

concerned whether improvements in performance was in fact related to goal 

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 to not receiving any KR. However, he also suggested 

that it was not just KR, but, indeed, the prescriptive nature of the feedback and, 

even more importantly, what students do with the KR that had the greatest 

influence on performance. Locke ( 1967) suggested that where students take the 

KR and identify and set goals for improvement, then the difference in 

performance occurs. At a pragmatic level it appears that it is not enough to 
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establish goals and have students / learners tacitly agree to 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 reinforced in a study by Latham and Baldes 

(1975), who investigated the practical significance of Locke's theory in an 

industrial setting. This study reinforced Locke' s notion that the mere presence 

of knowledge of results does not increase performance unless it is used by an 

individual to set a specific challenging goal. It also reinforced Locke and 

Bryan's (1967) views of the necessary components that need to be part of the 

goal setting process; namely goals that are challenging, specific and attainable, 

in order that goal setting would positively influence performance. 

2.13 Broad trends in the goal setting literature 

Goal setting continued to be a major focus of research within the broad domain 

of cognitive psychology, so much so that a major literature review of the 

domain was undertaken by Locke, Shaw, Saari, and Latham ( 1981) covering 

the period 1969 - 1980. The broad trends that emerged from this study, which 

was conducted in both laboratory and field conditions, concluded that, "goals 

affect performance by directing attention, mobilising effort, increasing 

persistence and motivating strategy development" (Locke et al., 1981, p. 125). 

Their findings suggested that goal setting is most likely to improve task 

performance when the goals used are specific and sufficiently challenging, but 

not beyond the ability of the subjects. Goal setting will also improve task 

performance when feedback is provided to show progress in relation to the 

goal, and rewards are given for goal attainment. They also noted that a 

successful goal-setting environment required that the experimenter or manger 

was supportive and the assigned goals were acceptable to the individual. They 

did not find any reliable evidence regarding individual differences and goal 

setting studies. They suggested that this was probably because typically goals 

were assigned rather than self-set. 
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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% find ing 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 

Refl ecting on thi s extensive rev iew, Locke et al. (1 98 1) concluded that goal 

setting cha llenged some well-held be li efs, namely the inverted U hypothes is 

that asserts that perfo rmance is max imal at moderate levels of motivation. 

They also concl uded that goal setting was best seen as a moti vational 

mechani sm that fund amentally appears to direct attention and action . They al so 

found, notably fro m a work by Bandura and Simon (1977) on dieting, that goal 

setting had the effect of sometimes causing the parti cipants to dev ise different 

strategies to achieve their goals. In some instances, part ic ipants redefi ned the 

tasks to give a more spec ific foc us to their goals in order to achieve the des ired 

outcome. 6 

The survey also suggested that enhanced pe rforma nce coul d be ac hieved 

through combining goa l setting and knowledge of results (KR). While prev ious 

stud ies had sought to separate the perfo rmance 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. 

(198 1) suggested that this finding " provided a clear prescription fo r task 

management. Not onl y should specific, hard goals be established, but also KR 

should be provided to show performance in re lation to these goals" (Locke et 

al. , 198 1 p. 136). 

6 Siedentop and T annehill (2000) refer to th is phenomenon in practical perform ance activ iti es in 
phys ical ed ucation as part of the ecology of teaching. Within the ecology there is sometimes a negoti ation 
of tasks that sees an assigned task modified to better sui t th e abil it ies or a means of achiev ing the 
outcomes as perceived by the studen t versus those assigned by the teacher. 
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2.13.2 Participatory vs. self set goals 

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

set 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 effects of varying 

goal difficulty on an arithmetic task. As hypothesised, individuals with difficult 

assigned goals had higher performance than peers with lower goals set in a 

self-participatory manner. These results were later replicated by Boyce (1990, 

1992) in a specific sport study. 

This finding is interesting because within an educational setting teachers are 

typically concerned with trying to involve students in the setting of the goals. 

This is because participation is said to affect a person's cognitive, affective and 

behavioural responses by increasing understanding, satisfaction and effort to 

perform task requirements. The general outcome of the Latham et al. ( 1982) 

study appeared to clearly endorse the major finding of previous research in this 

area; that when goal demands are held constant, participation in the goal does 

not increase performance above that of working to assigned goals. It also 

supported findings that the harder the goal the higher the performance, 

providing that the goal is accepted. In summary, Latham et al. concluded that 

performance was only affected by whether a goal was assigned or self-set by 

the extent to which an individual accepted the goal and whether it was 

sufficiently challenging. 

2.13.3 Goal setting: procedural vs. results 

In a general sense one of the last areas 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 ( 1988), in a study of 

student learning strategies and motivational processes, used a questionnaire to 

obtain 176 junior high school and high school students' perceptions of 
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classroom goal orientation, use of learning strategies, task choices, attitudes, 

and causal attributions. Their findings, which suggested a direction for a more 

holistic approach to research on goal setting and mastery learning, established 

that "students who perceived an emphasis on mastery process goals in the 

classroom reported using more effective learning strategies, preferred 

challenging tasks, had a more positive attitude towards the class and had 

stronger belief that success follows from effort" (Ames & Archer, 1988, p. 

260). 

By contrast they found that students who thought that result/ outcomes goals 

were the sole focus 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 a 

mastery/process classroom environment is crucial to students adopting goal

setting standards that emphasise process over outcome. Ames and Archer 

( 1988) suggested that an emphasis in the classroom on mastery learning and a 

decrease on social and normative comparisons might have the effect of 

reducing the students' focus on their abilities and the prospect of evaluating 

their abilities negatively. 

2.14 Mastery learning and goal setting in physical education 

and sport settings: early research findings 

During the period of extensive debate between those who supported the Bloom 

( 1976, 1984a, 1984b) mastery learning position and those who argued against 

it ( e.g., Resnick, 1977; Slavin, J 987, 1990), the research on the application of 

mastery learning strategics to sport and physical education was not extensive. 

In part this might be explained by the extensive employment of traditional 

motor skill instruction that already, in many respects, mirrored mastery 

learning, and so, perhaps, to use or not use mastery learning methodologies 
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was not so much of an issue.7 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 

simil ar to strateg ies 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 foc us on establishing the 

protocol s under which mastery learning could be employed within a phys ical 

education environment. Other research at thi s time generally supported the 

effecti veness of mastery learning over other methods of instruction. For 

example, Ashy and Lee (1 984) found in a study of first grade kindergarten 

children that "forcing learners to demonstrate mastery of subordinate skills was 

benefi cial in promoting mastery of rhythmic rope jumping" (Ashy & Lee, 

1984, p. 61). They reported that, "73% of the mastery and onl y 47% of the 

non-mastery learners achieved the fi nal skill " (p. 61 ). In another work by Ashy 

(1983, as cited in Ashy & Lee, 1984, p. 6 1), on an overarm throw ing task it 

was found that mastery learners significa ntly outpe rformed the non-mastery 

contro l group . More recentl y Mao ( l 997) reported results fa vouring the use of 

mastery learning strateg ies over non-mastery in gy mnastic instruction on the 

long box, para lle l and hori zontal bars . 

Interestingly, these and other studies that support the mastery position as a 

preferred instructional methodology tended to use single di screte and 

sometimes novel skill s within closed skill environments within the ir 

methodolog ies.8 A study by Edwards (l 988) using a novel floor-hockey, 

7 For ex amp le, swimmi ng has always been taught th rough mastery progress ion s. Ath leti cs, in throw ing 
and jumping sequences is also frequ ently taught in a progressive mastery learn ing sequence. 
8 Discrete skill s are de fin ed as skill s that are short in nature and hav ing observable starts and fini shes; 
fo r exampl e, a ki ck or a throw. A closed skill environment is one in wh ich the perfo rm ance of the task is 
not overtly in nuenced by random ly changing fac tors. For example, indoor small bore rine shooting is 
performed in a closed skill env ironment. 
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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 is involved, the research results have been 

more equivocal. 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 in the open skill, game situation. Similarly, a study 

by Preece ( 1996), employing mastery learning strategies in teaching volleyball, 

showed no significant difference in the rate of learning for the forearm pass, 

serve or spike as measured in the open skill environment of actually playing 

the game. The equivocal nature of these results in open skill environments 

serves to reinforce the early comments referenced to Schmidt ( 1988, 1992) in 

the introductory chapter regarding the difficulty of undertaking human motor 

skill research in authentic environments. 

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 ( 1977) associated with mastery learning about whether educational 

outcomes can or should be confined to chunks of knowledge. Clearly within 

the sport domain there appears to be a case for learning discrete skills in this 

manner but games, with the myriad of variables involved, perhaps cannot be 

addressed in quite the same way. Indeed, the relatively new instructional model 

'Teaching Games for Understanding' (TGfU) (Bunker & Thorpe, 1982; Griffin 

& Butler, 2005), evolved from a concern that games taught as 'chunks of 

knowledge or discrete 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)9 as 

measured in the number of times students made repeated successful easy trials 

of a skill, those students in the mastery programme significantly outperformed 

those in the non-mastery programme. 

Researchers in phy ical 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 

easy trials of a ski 11. Metzler (1986) stated that hi s research cou Id not answer 

the key question posed by Bloom, (1976), namely, 'does a mastery learn ing 

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 ed ucational 

instructional design theory for improving learning outcomes in that field. 

Edwards' (1988) study on the effects of individual performance standards on 

children 's motor sk ill achievement level s also supported those conclu sions. 

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 thi s better use 

of time perhaps explained why mastery learning of discrete motor skills 

produced superior results to traditional methods. 

9 ALT-PE (Academic learning tim e - physical education) is a concept used to describe the measure of 
time a studen t is successfully motor-engaged with the specific learn ing outcomes of th e lesson. 
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2.15 Goal Setting: process or outcome? 

Further evidence of an evolving position between goal setting mastery learning 

and the role of feedback is seen in efforts by researchers to answer the question 

as to whether goal setting should have a purely outcome focus or should also 

include the process of performance that also carries with it a requirement of 

prescriptive feedback. This question was addressed by Barnett 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 in their study for the goal-setting group 

started with a conference between the participant and the instructor. The nature 

of this conference was to focus the participant on technique in archery rather 

than scores achieved. Their findings clearly indicated that the goal setting 

process group 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 a goal 

setting effect even in the control group and that the true extent of difference 

between those who did or did not set goals on a motor 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 know ledge of 

results. Upon releasing the arrow one is able to see whether one's shot is 

successful or not. Given that one's final evaluation of performance in archery 

is expressed as a numerical value, it is difficult to imagine that unless a class or 

participant was participating under duress that a participant would not, before 

or during the event, set an informal goal to improve their score or outperform 

their friend or colleague in the same class. 
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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 m 

archery, then the process goal setting results of the treatment group, m 

significantly out-performjng 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 setti ng goals as opposed to not setting them in terms of mai ntaining 

interest in an activity for an ex tended period. The Barnett and Stanicek (1979) 

archery study also supported this finding. They suggest evidence for this by 

examining the dropout rates from the ir study by students in the goa l-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 

remai ning 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 

Hav ing generall y 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 findings 

related to this question were investigated in school settings 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 

Boyce (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 reinforced the notion that specific goals set by either the 

individual or the teacher can be effective in students achieving higher 

performance levels than those simply encouraged to do their best. Another 

interesting outcome discussed by Lee and Edwards ( 1984) related to the 

student-teacher relationship. They speculated students in this age group 

(students were approximately 10 years of age) "may be influenced more 

favourably when the goals are set by the teacher because they trusted the 

teacher's judgement to assign them goals which they considered attainable" 

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

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

One of the last pieces of the mosaic of research on goal setting concerns the 

use of long or short-term goals in physical education and sport. One of the few 

studies on the use of long or short-term goal setting in physical education 

(Howe & Poole, 1992), produced less than conclusive outcomes for the 

adoption of any one strategy. The authors had sought to ascertain whether 

achievement motivation was related to goal proximity (i.e., short or long-term 

goals) for high school boys in a basketball-shooting task. No significant 

difference between the variables was revealed but a post-experiment survey 

revealed that in fact all students were setting short-term goals (Howe & Poole, 

1992, p. 248) 
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From the author's experience it is not unusual that students might all set short

term goals, albeit informally, in such a teaching environment. The nature of the 

task involved was closed skill and discrete and coupled with immediate 

knowledge of results (did the ball go in the basket?). With time to adjust 

technique, students instinctively would have tried to improve on their previous 

shot and, consequently, in the short term, 'beat their score.' 

Of more interest, in light of more recent research on both goal setting and 

mastery learning, is the assertion by Howe and Poole ( 1982) that this study 

supports Bandura' s ( 1982) position in relation to goal setting. This claimed that 

short-term goal setting provides inducements for action and a feeling of self

satisfaction that reinforces and sustains the individual's efforts to achieve 

longer-term goals. That is, the results in regard to short-term goals provide 

instant feedback on competence and, thus, information to sustain an effort to 

achieve a 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 learning and goal setting 

as a methodology within a physical education environment as early as 1988. 

They argued that achievement in the school environment could be best 

achieved by identifying what motivated student learning. A little later, Ames 

( 1992) suggested that within education there were two types of goals, 

distinguishing them as mastery and performance goals. She proposed that a 

mastery orientation produced better outcomes than performance focused goals, 

noting that central to mastery learning was a 'belief that effort and outcome 

were covary" (Ames, 1992, p. 262). She asserted that it was essential to 

develop in learners this attributional belief pattern in order to maintain 

achievement over time, stating that "it was important that learners recognised 

that effort will lead to success" (p. 262). By contrast she felt that a focus on 
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performance led to a belief that "success was related to inherent ability and as a 

consequence could promote failure avoidance" (p. 262). 

Ames ( 1992) further stated that learning and assessment in physical education 

needed to have variety and relevance; that assessment needed to be mastery 

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-efficacy and 

student willingness to take up challenges and engage with the content on a 

more intensive scale. She was supported in this view by an earlier work by 

Hogan and Santomier (l 984) that demonstrated that the use of mastery swim 

standards with older adults resulted in increased self-efficacy and that this 

appeared to transfer to other movement situations. 

Ames' ( 1992) perspective was further endorsed by results on a golf practicing 

study by Dorsel and Slainsky ( 1990). They reported that while no difference in 

actual putting performance was found, perceptions of 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 

Papaionannou ( 1998) noted that if sport and physical education were going to 

promote democracy and equity and other human values, then those that teach it 

needed to become accountable for all student learning and not just for an elite 

few or for those who reflected their own interests. He noted that research that 

promoted those values, (e.g., Deci & Ryan, 1985; Nicholls, 1989; Vallenrand 

& Lasier, 1994) all stressed the "importance of adopting a mastery orientation 
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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 

refl ected positive student motivation and intrinsic interest. Conversely, where 

the class environment refl ected a performance focus, the student perception 

was not positi ve. Papaionannou (1 998) fe lt 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, reinfo rced Papaionannou 's findin gs . They argued that it 

was important to construct phys ical educat ion 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-refere nced way" (Xing & Lee, J 998, p. 

239). 

One can see that the evolvement of the re levance of mastery learning and goal 

setting to phys ical educati on has not been about whether these methodolog ies 

outperfo rm other approaches in terms of mean scores or performance 

achievements; rather, it is about thei r contribution to establishing a phys ical 

educati on class learn ing environment that defi nes success in terms of mastering 

the task rathe r than outperforming others in the class. With in the lite rature, the 

evolved position of mastery learning and goal setting is seen as prov iding a 

methodologica l structu re that has the pote nti a l to promote the learning process; 

"prov iding a vehi cle fo r partici pati on at an individual's own level and 

recogni sing indi vidual accomplishments" (Xing & Lee, 1998, p. 239). 

In thi s gui se, Papaionannou (1 998) also stated that mastery learning provides 

accountability measures fo r the teachers. It prov ides info rmation on individual 

student progress towards achieving basic competence in a wide range of sports 

and physical acti vities that would eventuall y a ll ow them the opportunity to 

full y participate in their soc iety. U nfortunate ly, he also felt that typicall y in 

physical educati on 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 di sputes 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 effecti ve as one-to-one tutoring, instead of uniting, divided the 

educational community. Consequentl y, instead of focusing on the issue of 

overcoming inequality, the literature reflected an ongoing debate over research 

standards. 

The central question posed by the earl y 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 fi ndi ngs generally in favo ur of a mastery learning design, especially 

where di screte sk ill s were measured in c losed skill environments. The literature 

also indicates that there is a general agreement, even between the protagonists 

who debated quite vehementl y at times, on the efficacy of the mastery learning 

methodology as a means fo r establi shing competence with beginners and 

slower learners. However, the question re lating to the extent of that 

methodological superiority, especiall y in re lation to elite level movement or 

sporting perfonnance, remains equivocal. 

Less equ ivocal were the literature findings on goal setting. Research on goal 

setting within phys ical education and sport environments has consistently 

produced positi ve 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 hav ing the potential to provide classroom environments 

where students believe outcomes relate to effort and not innate abi lity (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 aga inst 

those goals and not against their peers will ex perience self-efficacy and a 

wil lingness to take up challenges and engage with the content to a more 

intensive degree. 

The suggested merged function of mastery learning and goa l setting wi thin 

physical educat ion can indeed probably be seen as cyclical, because it tends to 

capture agai n the origi nal motivation of Bloom (1976), to potenti all y overcome 

inequality in outcomes wi thin schooling and to provide equal opportunity in 

soc iety. The approach now advocated is not based on mak ing a case for a one 

or two sigma advantage over rival methodologies, but that the adopt ion of the 

methodology is like ly to create a positive learning environment wi th equitable 

outcomes. It is suggested that a learning environment that encompasses 

mastery learning is like ly to focus on students making an effort, be ing involved 

and di splayi ng 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. 
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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. 10 

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 

1 
O At thi s stage it is pertinent to refer the reader aga in to the commelll s made in 1he introductory chapter 

regarding th e problems the author experienced immediately prior to and at the start o f th e data coll ection. 
The author again wi shes to acknow ledge the pertinent advice he received at that time that allowed the 
inves tigation to continue. 
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to receive Treatment B conditions followed by Treatment A. This design 

would enable the researcher to identify and compare any changes in player 

performances and rates of learning, relative to the methodology employed in 

each treatment period. However, immediately before the study began, the home 

teacher of one of the classes suffered a serious sporting injury requiring 

hospitalisation. As a result of the teacher's absence the students were not 

going to be available to participate in all sessions. This situation would 

severely compromise the results of the planned study, so another design was 

required if the study was to continue. 

Consideration was given to replicating the original design with the one 

remaining class. However, several factors mitigated against being able to 

pursue that option. Firstly, previous studies involving goal setting variables 

,vith intact cohorts (Barnett & Stanicek, 1979; Howe & Poole, 1992) had 

demonstrated that, in such circumstances, both control and treatment groups 

are likely to employ goal setting procedures and this can contaminate results. 

Secondly, as the subjects were all from the same class, it was felt that it would 

be very difficult to keep knowledge of the instructional procedures one group 

was receiving (e.g., mastery levels of performance), separate from the other 

group. Finally, after discussion \vith the home teacher, it was felt that the 

additional time (double) required was too major an intrusion into the class 

timetable to allow an adaptation of the original design to be used. Therefore, in 

order to continue with the study, a within-subject experimental design had to 

be employed without scope for being able to vary the order of delivery. 

3.2 Within subject experimental design 

The within-subject experimental design 1s particularly pertinent to this 

investigation for four major reasons: 

• its suitability for analysing data when subject availability is restricted to 

very small numbers; 
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• 

• 

• 

3.2.1 

its suitability 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 . 

Subject availability for field-based research 

Finding an authentic school-based context for this investigation was difficult. 

However, once identified, both the school community and individual students 

were supportive and enthusiastic about the project. Although the data from 

only 21 students could be analysed, the choice of a within-subject design 

allowed for analysis and discussion in relation to the posed questions. 

3.2.2 Data analysis with a small critical mass of subjects 

While the low numbers of available subjects restricted the role of confirmatory 

data analysis, the within-subject design allowed individual learning to be 

identified and this facilitated the use of exploratory data analysis. This type of 

analysis (Tukey, 1977) is pragmatic in nature and is likely to provide an 

element of realism and credibility for the reader with a physical education 

background. As such it is a method of analysis that is pertinent to the way 

physical education is taught in New Zealand schools. 

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

within an intact class field-based research paradigm 

Being restricted to one intact class for the research required 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 design also has a positive effect in that it limits 
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differences between the treatment outcomes from being attributed to pre

existing conditions in the different treatment groups. 

3.2.4 The nature of teaching physical education in New Zealand schools 

Instruction in physical education classes in New Zealand schools is 

traditionally delivered to randomly assigned intact classes without 

consideration being given to individual student differences of motor 

performance ability. Therefore, the use of a regular intact class would allow 

New Zealand teachers of physical education to readily identify with the 

conditions of class allocation typically faced m school contexts. Such a 

provision may encourage a teacher reading the work to identify with it, 

promoting a feeling that the class used in the investigation could just as easily 

have been theirs. 

3.3 Subjects: introduction 

Field-based investigations are fraught with difficulties not always encountered 

within a tightly controlled laboratory environment (Schmidt, 1988, 1992). This 

investigation was no exception. Firstly, there was the author's desire to test the 

hypothesis in an authentic environment. It was also considered desirable to 

have a sufficient critical mass of student participants in order for the statistical 

analysis to have some credibility. However, the desires and the outcomes 

proved to be difficult to achieve. 

In the first instance it proved impossible to find a local secondary school 

physical education programme that had the flexibility to allow sufficient 

numbers of students to participate with the regularity required to conform to 

accepted levels of frequency of instruction required to promote changes in 

motor performance. The best the author could find would have allowed two 

contact times per week. There were problems also regarding other timetable 
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demands, use of tennis courts, and avoiding clashes with major school festivals 

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

With primary schools, while there were not the issues associated with timetable 

flexibility, there were problems associated with facilities. Primary schools do 

not usually have enough tennis courts to allow the envisaged programme of 

instruction. In the end this was solved because the school that chose to 

participate in the programme was located within close walking distance to six 

public tennis courts of good quality. 

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 Intermediate school. The chronological age range within 

the class was 10 - 13 years and the gender balance was 48 % male and 5 2 % 

female. The school had responded positively to a general letter of enquiry (see 

Appendix A) requesting expressions of interest from teachers who might be 

interested in their class being part of the study. The follow-up to that response 

took the form of an interview with the teacher \vho confirmed an interest and 

that they would like to have their class involved in the study. Permission was 

then sought to undertake the study through an application to the school's Board 

of Trustees (see Appendix B). The letter to the Board of Trustees outlined the 

programme and suggested measures to be taken to seek parental or guardian 

approval for the children in the class to be involved. 

3.4 Ethics 

The code of ethical conduct for research and teaching involving human 

subjects adopted by Massey University (1990) was followed in this study. The 

nature of the research did not pose any major moral questions given that the 

research consisted of collecting data from instruction in what became part of 

the class's normal physical education time allocation. It was a relatively 

straightforward task to keep student information confidential and there were no 
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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 a1rangements and supervision , which included the 

class teacher, were also explained. Parents not wishing to have their child 
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involved in the study or students not wishing to participate were offered an 

alternative programme of supervised work in another class or participation in a 

parallel physical education programme for the duration of the study. In this 

way the principles of the ethical code were adhered to in 'an open and 

informed way' (Massey University, Code of Ethical conduct for research and 

teaching involving Human subjects, 1990). 

As a result of these procedures permission ,vas received from all but one parent 

for the students to participate in the programme. On this basis the research was 

allowed to proceed and an alternative programme of instruction was provided 

for the student unable to participate. One week into the programme. however, 

the parents requested that the student be allowed to participate. This was 

agreed to although the student's results were not included in the statistical 

analysis. 

3.5 The research question and observation 

As previously indicated, the research investigated the following question and 

observation. 

l. Does adopting a personalised mastery system of instruction (PML) 

incorporating individualised goal setting (GS) result in a better rate of 

student improvement in motor skills than traditional skill based learning 

practices? 

2. Does adopting the stated system of instruction contribute to potentially 

providing all students with equal opportunities to participate in 

movement activities of their choice? 

The answers to these questions were sought through a comparison of student 

levels of improvement in two tennis skills - serving and rallying. Data were 

collected when the students were taught in a traditional whole class format of 
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skill-based, coach paced instruction and, then, when taught usmg a 

personalised mastery-learning programme of instruction (PML) incorporating 

individualised goal setting (GS). 
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3.6 The design format 

Lessons 

-1 

0 

Activity 

Discussion with the class. Familiarity with venue, instructions, 

timing, travel, format, playing history questionnaire. 

Pre-test: 

Serve: Standardized JO-serve format repeated twice - (see 

Appendix D). 

Rally: Modified version of the Kemp-Vincent Rally Test (1968) 

- (see Appendix E). 

l - 5: Treatment (A) phase. Traditional skill-based instruction, coach 

paced, whole class instruction format - (see Appendix F). 

0 

0 

6 - 10: 

0 

Re test: 

Serve: Standardized 10 serve format repeated twice. 

Rally: Modified version of the Kemp-Vincent Rally Test 

( 1968). 

Class meeting to demonstrate new methodology of instruction, 

to discuss goal setting and to set individual goals. 

Treatment (B) phase. Class taught usmg the personalised 

mastery learning (PML) methodology incorporating individual 

goal setting (GS). (see Appendix G). 

Post-test: 

Serve: Standardized 10 serve format repeated twice. 

Rally: Modified 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 

skill s funadamental to the game of tenni s. The measures of learning were 

performance scores on a rally and a serving test. Adopting these two measures 

of learning refl ected 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 fo rmal level of mastery of the tennis sk ill s. Mastery learning 

strategies and goal setting were confined to the instructional components of the 

investigation. However, given the fact that students knew their prev ious scores 

on these tests one might anti cipate, as noted in the Howe and Poole (1992) 

in vestigation 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 leve l tennis instruction, two would be that students could start a 

game of tenni s and perform the basic skill s of the game well enough to sustain 

a co-operati ve ra ll y. Given that starting a game requires pl ayers to successfu ll y 

perform a serve, it is log ical to measure student learning of thi s skill. Winning 

po ints in tenni s requ ires a player to have the skill to return their opponent 's 

serve and shots, in consecuti ve alternating order; that is, to ra ll y. T herefore, the 

ability to rally, albeit co-operatively within thj s assessment structure, as 

another major component fo r assessment, is also a logica l measure. These two 

components of the game thus represent a valid foc us fo r 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 sk ill 

research that suggests that when a research design employs a pre- and post-test 

fo rmat, 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 pe rformances by many people, 

often reducing the effect of an experi mental control group and making it 

difficult to test the effect of goal setting. 

The assessment tests proposed to measure learning in thi s programme and with 

the transparent environment (i.e., other students could easil y observe your 

score and performance) would undoubted ly have encouraged students to try 

and improve on the ir previous scores and perhaps to beat their friends. Thi s 

phenomenon became quite evident in the work undertaken to establish the 

protocols and criteri on levels of mastery to be used in the investigation. 11 The 

students who undertook that work became competitive, both against each other 

and agai nst the established standards, and set goals to beat their friends and 

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

11 
With respect 10 thi s phenomenon related to in fonn al goal setting, the with in subject des ign paradigm 

prov ided an add itional research bonu s. The bonus was that had a between group research paradigm been 
employed the results would have been suscept ible to contamin ation in respect to any conclusions o f the 
percei ved values of the methodolog ies, because goal setting could not be contained to the mastery 
learning and goal settin g group. Because the within subject des ign provides for intact treatment groups, 
whether or not tudents set goa ls after th e pre-test and before the mid-test is not such a concern , because 
any contam ination is con tained to an indi v idual '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 indi viduali sed goal setting into the 

des ign was ascribed to the structure inherent in the personali sed mastery 

system of learning (PML) methodology. PML, with its methodologica l 

requirement of clearly defined learning progressions, promotes itself as an 

appropriate methodology for the empl oyment of indi viduali sed goal setting 

procedures. 

In the tennis mastery segment , the hierarchical and sequential mastery levels 

were all made transparent to the learners. Within thi s context the author 

observed that goal setting came naturall y 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 goi ng on this level ?' ; congratu lating students on complet ing a 

level; encouragi ng them to master the next level and their stri vi ng for the 

ultimate level, would undoubted ly have encouraged the majority of the 

students to set goa ls within the mastery levels of the different sk ill s. Given thi s 

almost inherent goa l sett ing factor wi thin the mastery learning instructional 

methodology, it appeared justified to forma lise goa l 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 inc lus ion within Treatment B was also an opportunity to 

signal that other opportunities ex ist for the inclusion of goa l setting as a 

teaching strategy within school physical education programmes. 
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3. 7 .3 When to introduce goal setting into the research model 

Having decided to include goal setting within the research paradigm, the final 

question to be answered was at what stage of the design should goal setting be 

introduced so that the goals set by the students would be realistic and 

achievable? 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). Schmidt 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 a 

'treatment' variable after the first five lessons of instruction. It 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 goals for 

the next period of instruction. 

3.8 Assessment tasks: serve and rally 

3.8.1 Introduction: authentic assessment 

As noted in the Introduction, motor skill assessment outside of a laboratory 

environment is fraught with difficulties. As Schmidt ( 1988) noted, getting a 

human to do the same thing twice in exactly the same way is difficult enough 

in a tightly controlled laboratory environment but it is almost impossible in an 

open skill one. However, in terms of ecological validity (Schmidt, 1992) and in 

the interests of authentic assessment it was considered important to include 

assessment items that were as authentic as possible. Certainly the mastery 

learning 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 skill environments, for example, 

Barnett and Stanicek ( 1979). However, for the teacher of physical education 

these types of assessment lack a degree of authenticity because they do not 

always relate to the environment within which the skill needs to be performed 
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and the context in which they teach. Consequently, practitioners consider such 

results 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 usmg a 'standard' 

overarm serve action, to deliver the ball into the legal serving area on a tennis 

court. Students started by using the tennis convention of always serving to the 

opposite left service box first. They attempted to accurately serve twice to the 

left and then twice to the right service box until they had completed ten serves. 

The test is easily standardised usmg international tennis rules of net height, 

serving position and the legal service ball placement area. Two serves to the 

left and then to the right represent the principle of specificity, in that in the 

game one serves to alternative sides of the court after each point is played. Two 

serves per-side also replicates the first serve / fault scenario in tennis that 

allows a player a second serve should the first one be illegal. Ten serves also 

Jinks to the game in that, typically, in a match one might serve ten times before 

the completion of a game and a change of servers. Ten serves was also 

considered a manageable number for the developmental stage ( age I O - 13 

years) of the students participating in the programme without inducing fatigue. 

Students undertook the serve test twice (the second time after a rest) in each 

assessment period, with their scores being averaged. The ·twice' scenario 

allowed students to feel that they had a good opportunity to score well and 

overcome 'bad luck' or poor environmental conditions - perhaps it got windy. 

'Let' serves; that is, where a serve hits the net but still lands in the legal zone, 

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

other in a manner that allows the optimum opportunity for their partner to 

return the ball. This is quite the opposite of a game of tennis where one 

attempts to return the ball in a manner that makes a return from the opponent as 

difficult as possible. The Kemp-Vincent Rally test (1968) provided the 

framework of a standardised test for a co-operative rally. The co-operative 

nature of the rally was explained and demonstrated to the students. A rally was 

to last for three minutes continuing despite errors that might occur. Scores were 

determined by subtracting the student's errors from the combined number of 

legitimate shots for both players; i.e., the student and the assessment coach. 

3.8.3.1 Modifications to the Kemp-Vincent (1968) Co-operative Rally Test 

Two modifications were made to the Kemp-Vincent (1968) Rally Test 

procedures, which was designed for United States College physical education 

students, to better reflect the developmental stages of the students in this 

programme. Firstly, in the Kemp-Vincent protocol, two players of similar 

ability are paired for the test. However, because the pre-programme tennis 

playing history questionnaire revealed an almost total lack of tennis playing 

background in the class, predicting within class performance compatibility 

with any reliability was not possible. Hence, the first modification was to 

employ semi-professional coaches to undertake the co-operative rally 

assessment with the students. 

The coaches employed for the assessments had quite extensive experience of 

coaching students within this age range. They also had completed tennis 

coaching qualifications that required them to accurately 'feed / hit' balls to 

young players. As 'A' grade tennis players in the local premier tennis 

competition, they were all easily capable of sustaining a co-operative rally for 

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 for 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 is reflected in the time taken by the players 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 of tennis balls and also mindful of the demoralising effect of chasing 

after balls when you know your score requires you to hit as many balls over the 

net as possible, the second modification was to start students with six (6) tennis 

balls on their side of the court placed on the base line. 

3.8.4 Recording and recorders 

The tests designed for the study incorporated diagnostic, ongoing and post

instruction assessment. All of the tests took place within an agreed sequence of 

lessons. The sequence ensured that at least twenty-four hours elapsed between 

instruction and assessment. 

In motor skill learning a distinction is often made between performance and 

learning. This has been made largely due to research by Shea and Morgan 

( 1979). In summary, Shea and Morgan found that tests taken during the 

acquisition phase of skill learning and almost immediately after the instruction 

produced higher scores than those with a longer delay. The immediate residue 

effect of very recent instruction appeared to produce higher scores than after a 

delay when, without the benefit 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) research led to the conclusion that immediate 

post- instruction tests are thought to be more of a measure of performance, 

while delayed post-instruction assessment is thought to be more of a measure 

of motor skill learning; i.e., a relatively permanent change in movement 

performance (Schmidt & Wrisberg, 2004). In order to ensure that learning and 

not performance was being measured in this research, assessment took place a 

minimum of twenty-four hours after the instruction. 

3.8.S Recorders 

Once the protocols for the tests were established, several recorders were 

employed and trained in the recording procedures (see Appendix I). 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 second assistant recorded the serves as either 

successful or unsuccessful. 

For the rally test, an assistant was provided with recording forms that noted the 

number of successful hits/shots and errors. The total combined number of shots 

of the student and coach was recorded. The student· s errors were then 

subtracted from this score, to arrive at the final rally score. For example. if 

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 80 - 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 sessions and undertook an active 

supervisory role. However, the instructional tennis 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 forehand and backhand ground strokes and 

the serve explained and demonstrated to them. The students were then asked, 

based on their judgement of their current level of tennis performance, what 

described level they thought they could achieve in the remaining lessons. Their 

responses were recorded on the summary result sheets as their goals for the 

backhand and forehand ground shots (see Appendix J). At the completion of 

the instruction period their 'actual levels· were recorded beside their goal 

levels. 

In asking the students to set goals it was suggested to them that they should do 

so keeping in mind the following criteria, as summarised in work by Locke and 

Bryan, ( 1967) and Locke, Shaw, Saari, and Latham ( 1981 ). Their goals, they 

were told, should be at the described level they thought would be challenging, 

require hard work to achieve, but with that hard work they had to believe they 

could achieve their goals. They also knew that once chosen. their goals would 

be recorded next to their names on the class assessment sheets that all students 

would receive a copy of. In this way they knew that their goals would become, 

within their class, public knowledge. 

3.9.1 Goal Setting and serving 

While instruction for the forehand, backhand and serving skills in Treatment B 

followed a mastery format. goal setting was only employed with the forehand 

and backhand 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 in that lesson, that formal goal setting on 
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the serve was unlikely to provide reliable data in relation 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 

scenario 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 usmg 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 simple pictures of trends in relation to the questions posed and 

data collected. Although the sample from which the data were collected was 

small, it was anticipated that this form of data presentation would provide, 

g1 ven the other components of the study, authentic observations of a 

learning/teaching environment consistent with those that teachers were likely 

to be familiar with. 

3.10.2 Establishing an expert/novice standard for exploratory analysis of 

the rally test data 

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. 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. These players were 

all club tennis players, receiving individual tuition from a professional coach 
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and had all played in New Zealand Tennis Association sanctioned junior 

tournaments. It was assumed that in 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 relation to a wider population in terms 

of rates of learning between the two pedagogical methods of instruction. This 

analysis was completed using the t-Test for Mean Difference. 

The t-Test for mean difference is typically employed for "analysing the 

difference between the means of two groups when the data is obtained from the 

same population" (Levine, Krehbiel & Berenson, 2000, p. 371 ). 12 The 'same 

population' means that the results of the first group are not independent of the 

second group. In this research, this dependency relationship occurred because 

there were repeated measurements, tennis serves and rally tests, obtained from 

the same set of individuals (a single class). As such, the variable of difference 

"becomes the difference between the values of the observations rather than the 

values of the observations themselves'' (Levine et al., 2000, p. 371 ). 

Levine et al. (2000), stated that this test is appropriate when one assumes that 

individuals will behave alike if treated alike. As such, any differences between 

the two measurements of the same individuals is due to different treatment 

conditions. The t-test is designed to give results that reduce the variability due 

to the indi victuals themselves. 

12 
Although the population is assumed to be normally distributed. in practice it has been found that as 

long as the sample size is not very small and the population is not very skewed, the r distribution gives a 
good approximation to the sampling distribution of the average difference (Levine et 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 prescribed motor skill instructional programme frequently referred to 

as command centred within the Mosston ( 1966) taxonomy of teaching 

methodologies. In Treatment B the methodology conformed to the Keller 

( 1968) model of personalised system of mastery learning instruction in 

combination with goal setting. 

Coach: The instructional coach employed was a full member of the New 

Zealand Professional Tennis Coaches' Association. A player with a national 

tennis 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 

him in high regard as a player and coach. 

3.11.1 Treatment A lesson sequence: prescribed, group-based, coach

paced skill learning (see Appendix F) 

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

follow the following lesson sequence: 

• 

• 

• 

• 

• 

Warm up . 

Introduction of the skill to 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 forehand and backhand 

ground strokes in tennis. Within the allocated time, the coach dictated the pace 

of the lessons and the amount of time to be spent on each phase of instruction. 

Aspects of class management, such as student numbers to combine for any 
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group work, the numbers of students per court, the allocation of equipment and 

the use of racquets and tennis balls were also decided and 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 in both treatment phases of the 

study. 

The coach was directed that in Treatment A the 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. 

3.11.2 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 as were enjoiners for motivation, but not specific performance goals. 

In providing prescriptive feedback on the mechanics of the tennis strokes, the 

coach was encouraged to follow his 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 fell ow classmates. 

3.11.3 Treatment B: Mastery learning lesson sequence and goal setting 

protocols (see Appendix G) 

In establishing the mastery learning sequence, reference was made to the work 

of Ashy and Lee ( 1984). In a review of the literature on mastery learning in 

motor skill acquisition studies, they established the existence of several 
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conditions that conformed to the Keller ( 1968) model that they felt 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 proficiency 

prerequisite competencies must be established 

movement content must be presented in note or similar form to students 

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 . 

The programme of instruction was designed to include all of these conditions. 

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. For a full explanation of the coach's' role, 

lesson plans and the skill hierarchies and sequences see Appendix K. 

3.11.4 Tennis consultant 

In developing the skill hierarchy, a full time professional tennis coach was 

consulted. The coach had 15 years of teaching experience and, at the time, held 

the position of President, of the New Zealand Professional Tennis Coaches' 

Association. In establishing the sequence of skill learning a task analysis of 

the concepts and motor skills to be taught was completed. Skills were 

identified and sequenced so that each built upon the previous one and, in turn, 

served as a prerequisite for the subsequent skill, thus reflecting the nature of 

mastery learning in motor skills. 

The general outcome for the teaching segment of the study was established as 

being, that students would be able to start a game of tennis using a basic 

overhead serving action. Once started, the students would be able to sustain a 
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co-operative rally; i.e., using forehand and backhand ground strokes they 

would return the ball to their partner, in the expectation that the ball would, in 

turn, be hit back to them. 

3.11.5 Lesson sequence 

It was decided that in both the non-mastery (Treatment A) and mastery 

(Treatment B) periods of instruction the same sub-units of instruction would be 

taught. It was also decided that to fit into the experimental design structure, a 

sequence of ten lessons would follow, in both the Treatment A and B phases of 

instruction - two lessons on the forehand, two lessons on the backhand and one 

on the serve. In the introduction to the Treatment B segment of instruction, the 

students were also shown the progressions through the different levels. 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, the coach 

assessed them. At Levels 2 - 5 peers in their group carried out assessments. 

The coach also undertook assessment at Levels 6 and 7. 

3.11.6 Mastery levels 

As almost all players in the study were in the beginner, verbal cognitive 

category (Schmidt & Wrisberg, 2004), the mastery level was established at 

60%, i.e., 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 Keller ( 1968) mastery learning models that 

respectively set mastery levels of 80% and 100%. 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 of learning, such as mathematics or spelling (see Guskey & Gates, 

1986a; Kulik, Kulik, & Bangert-Drowns, I 990). The learning environments for 
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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 is one of the most 

difficult games in which to instruct students in a physical education 

environment. The author and tennis consultant agreed that an 80% or 100% 

mastery level might have been very demotivating for the majority of the 

students. In support of this position it is worth noting that the Metzler ( 1986) 

tennis investigation incorporating personalised mastery learning criteria, also 

adopted a 60% mastery standard for progression between the mastery levels. 

3.11.7 Feedback - diagnostic and summative tests 

Diagnostic, ongoing and summative tests are part of the intrinsic structure of 

mastery learning (Bloom, 1976). The transparent hierarchical and incremental 

progressions of the design of this investigation provide this type of feedback. 

Working in groups of three, with two being the minimum number, each group 

received instructions from the coach. In addition, as per the Keller ( 1968) 

personalised mastery instruction model, students also 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 L). 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 student's goals in 

relation to those standards. In addition, the coach also provided knowledge of 

performance and prescriptive feedback that, when necessary, included remedial 

instructions and extension programmes. 
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CHAPTER FOUR 

Results of the Study 

Restricting one's self to the planned analysis - f ailing to accompany 

it with exploration - loses sight of the most interesting results too 

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

4.1 Introduction 

Following the tenni s instruction programmes, the Paired Samples t-Test was 

used to analyse data co ll ected in relati on to the students' tenni s ability, 

refl ected in tem1s of serving and rallying. Baseline data collected before the 

tenni s instructi on began provided student entry- leve l performance infom1 ati on. 

Nex t, data were coll ected fo llowing the first treatment period of instructi on 

(Treatment A - traditi onal skill-based learning) . These data were used to 

compare student achi evement against their entry-leve l perfo rmances. Finally, 

fo llowing the second treatment peri od (Treatment B - individua li sed mastery 

learning incorporating goal setting), data were co ll ected to compare student 

perfonnance in contras t to both their entry-l evel base-line performance and 

perfo rmance fo llowing the initial treatment peri od . 

In addition to thi s analysis, goal-setting data collected as part of the second 

treatment intervent ion were also analysed us ing the t-Test for mean d iffe rence. 

These data re lated to achievement goals students set in regard to the mastery 

levels employed for instructing the forehand and backhand tenni s shots as part 

of the second treatment strategy. This analys is was to investi gate the 

re lati onship between goals set and outcomes achieved. 13 

13 
Descriptions of th ese progressive, hierarchical levels are fo un d 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 tem1s 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. Second ly, 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 

Confim1atory 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: 

Pre-Test 
Treatment 

Treatment B 
I Students successful 

A 
successful 

Diffs. Diffs. Diffs. 
successful 0-1 0-2 1-2 

serves serves 
I serves 

Student 1 0 I 2 +l +2 +l 
Student 2 0 I 2 +l +2 +l 
Student 3 I 0 l 

,., +I +3 +2 I 
_, 

I 

Student 4 1 2 3 +l +2 +I 
Student 5 1 2 4 +l :~ :c Student 6 I 2 4 +l 
Student 7 1 

I ±=t 4 II +I +~~= Student 8 I 4 +l +3 +2 
""" 

+3 I +2~ ' Student 9 2 3 I 5 

I 

+l 
--" 

"" ____ 

I 
"-----1 

Student 10 2 3 5 +l I +3 +2 I ~-" ""- """ "" ""--

Student 11 H =l= 3 5 +l +3 

Student 12 3 E" 
f----S-tu_d_e_n_t_l_3_-+---3--_""" 

I 
""---- -

3 5 0 +2 +2 
3 

I 

6 0 +3 +3 
4 7 +I +4 I +3 

I 
I -

4 7 I +l I +4 I +3 l 

1 
Stud~nt 14 3 __ 

-+-

11 Student 15 · u 
~ __ Student l~+' _- 3 --__ 4

5
_ I, """" __ 7

7 
___ +1'_+_1_1--fr-t +3 

I Student 17 . 3 I ~ +2 ~ +2 
f----St_udent 18 ,_I __ 5-----r 7 -8--~--+-2-i + 3 I + l _ _J 

"---_S_tudent 19 -I 6
7 
--~""- 7

8 
'i 8" __ -+-- I +2 +]__j 

Student 20 ~ 8 +l +I 0 
-;----- ---+--- ----+- ---t----

8 l O 9 +2 + l -1 
____ ,_I -- 'I I DiffI I Di-ff--1-0-it·fi, 

Mean Scores I 2.62 3.66 
1 

5.38 1 I ,
37 

I 

l -----r--_o _ I LSS-- I "" 
J--2-.25 -- I ;.~ __ 2_.0_9 I _l____ -~--

Student 21 

Standard 
Deviations 

The Paired Sample t-Test analysis revealed the following with regard to 
differences: 

between Pre-Test (0) and Treatment A(]): 

Difference Sample Diff. Std. Err. OF T-Stat P-value 
0-1 -1.05 0.11 20 -9.65 <0.0001 

between Pre-Test (0) and Treatment B (2): 

Difference Sample Diff. Std. Err. OF T-Stat P-value 
0-2 -2.76 0.19 20 14.24 <0.000 I 

between Treatment A (1) and Treatment B (2): 

Difference Sample Diff. Std. Err. OF T-Stat P-value 
J-2 -1.71 0.22 20 -7.80 <0.0001 
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The results indicate, therefore, that there was a significant level of 

improvement 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 levels in both conditions. 

However, it must be remembered that the design constraints led to Treatment B 

effects being embedded within Treatment A intervention, so it is not possible 

to make any definitive claims about Treatment 8, independent of Treatment A 

processes. However, given likely plateau effects, and the consistent and evident 

pattern of change, it is interesting to note that the skill improvement level 

seemed 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 differences and mean rallying score for the 

group as a whole were calculated. The rallying test was repeated after the first 

treatment period and after the second treatment period. The results of these 

rally tests are shown in Table 4.2, 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 8 (Change 1-2). 
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Table 4.2 - Rally scores: 

Pre- Treatment Treatment 
Diffs. Diffs. 

Students Test A B 
rally rally rally 

0-1 0-2 

Student 1 9 11 I +2 -8 

Student 2 13 36 39 +23 +26 

Student 3 15 44 45 +29 +30 

Student 4 18 46 46 +28 +28 

Student 5 20 47 58 +27 +38 

Student 6 22 48 58 -26 +36 

Student 7 27 49 58 +22 +31 

Student 8 31 49 64 +18 +33 

Student 9 35 56 64 +21 +29 

Student I 0 40 56 64 +16 +24 

Student 11 40 56 71 +16 +31 

Student 12 43 59 74 +16 +31 

Student 13 45 61 75 +16 +30 

Student 14 46 61 78 -15 +32 

Student 15 53 62 79 ~9 +26 

Student 16 57 63 80 +6 i +23 

Student 17 59 74 83 +]5 +24 

Student 18 60 75 83 +15 +23 

Student 19 69 78 102 -'-9 +33 

Student 20 83 81 112 -2 I +29 

Student 21 84 92 134 -~ +50 

Diff I Diff 
Mean Scores 41.38 57.33 70.04 I 325 

I 

I589 
Standard 

21.46 17.06 26.68 
Deviations 

The Paired Sample t-Test analysis revealed the following \Vith regard to 
differences: 

between Pre-Test (0) and Treatment A ( 1 ): 

Std. Err. 
1.85 

between Pre-Test (0) and Treatment B (2): 

Std. Err. 
2.24 

between Treatment A (1) and Treatment B (2): 

"fference Std. Err. DF T 
l- 2.38 20 5.33 

81 

Diffs. 
1-2 

- I 0 

+3 

+l 
0 

+ 11 

+10 

+9 

+15 

+8 

+8 

15 

+15 

14 

+17 

+ 17 

+17 

+9 

-i-8 

+24 

+31 

-i-42 

Diff 
I263 

P-value 
<0.0001 

P-value 
<0.0001 



Similar to the results involving serving scores, there is a consistency in both 

raw score changes and statistical analysis, such that significant improvements 

were identifiable between Pre-score rally scores and those following both 

Treatment A and Treatment B, as well as significant improvement between 

Treatment A and Treatment B scores. Again, though, the interaction of 

Treatment A and B initiatives means that definitive conclusions as to 

differences in Treatment effects are compromised. 

4.3.3 Goal setting: forehand and backhand 

As noted in the introduction to this Chapter, in addition to the motor-skill 

analysis of serving and rallying, a student self-selected goal-setting 14 variable 

was part of the Treatment B design. Goal setting data were collected to 

detem1ine if setting challenging but achievable goals resulted in students 

outperforming those who set less challenging goals. The seven hierarchical 

mastery levels designed to teach the forehand and backhand tennis shots in 

Treatment B, were also utilized as seven perfon11ance goals. Students were 

asked, after having each mastery level explained and demonstrated to them, to 

choose an appropriate mastery level as their personal performance goal. It was 

explained to students that if they chose, for example, Level 4 as their 

performance goal, mastery of the criteria established for that level would be 

commensurate with their having achieved their goal. 

The goal setting data collected compares the final forehand and backhand 

mastery levels achieved by the students against the mastery levels they set as 

performance goals. In the Figures ( 4.1 & 4.2) below, the Y-axis indicates the 

final mastery levels students achieved and the X-axis the mastery level they 

chose as a goal. For example, in Figure 4.1, five students chose Level four as a 

perfon11ance goal. One of those students achieved Level two, one Level four 

and three students achieved Level seven. 

14 
The inclusion of goal setting as part of this treatment is extensively explained in Chapter Three, 

Methudology, with particular reference to the work of Weinberg et al, ( l 985). Edwards, ( l 988) and Howe 
and Poole (1992). 
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The goal setting data were analysed usmg 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 
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Individual student relationships between goal and achievement levels: 

backhand 
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The estimated relationships are: 

Comment 
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(Fig. 4.2) 

Backhand: final 0. 74 + 0.89 x goal 

Forehand: final 2.78 + 0.60 x goal 

In both scenarios (backhand and forehand) the relationship between goal set 

and goal achieved is significant (p < .05). However, the relationship could 

either be causal (i.e., setting a higher goal causes a higher final level) or not 

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

4.3.3.1 Backhand shot: 

To clarify the relationship for both backhand and forehand, account had to be 

taken of the mid-test rally score, which provided an indicator of actual 
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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 is: Forehand: final = 

2.55 + 0.01 I 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 goa l is 

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, servmg 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 

serves. 15 

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

14 ----

12 -

10 -

8 -

6 -

4 -

2 - 4 

13 

5 

0 - - ------------.._ _______________ ~ 

Pre Test Skill Learning Mastery Learning 

(Fig 4.3) 

Comment 

fn 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: I) , five 

students (23%), achieved competency. At the completion of Treatment B 

(Change 1:2) 13 students ( 62%), achieved competency. Hmvever, 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 I :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 

15 . . 
The figure of 5/10 as an estimate of competency should not be confused with the 60% 6/l O 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 ral ly test used in the study . The five pl ayers 

undertook the test and their mean score was estab li shed as 86 successfu l 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 e lite- 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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Comment 

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 di fferences 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, it 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 possibl e, thi s is an extremely interesting 

result. 

4.4.3 Goal setting 

As previously outlined, the forehand and backhand instruc tion vari ables built 

into Treatment B , besides including personali sed mastery learning, a lso 

included indiv idua li sed goa l setting. It was explained to the students tha t goa l 

setting was be li eved to enhance perform ance, especiall y if the individual set 

goals that they thought were challenging but achi evable through hard work . 

T he students rece ived both a physica l demonstra ti on and a di agrammati c 

presentati on of the seven di fferent levels of mastery deve loped fo r the forehand 

and backhand gro und- strokes. Jt was ex plained to the students that the seven 

mastery leve ls should a lso be seen as perfo rmance goa ls. Students were then 

asked to choose as a perfo rm ance goa l a leve l of mastery, be tween I and 7, for 

the backJiand and fore hand tenni s shots based on the ir perception that the goa l 

was challenging but achi evable th rough hard work. 

At the completi on of Treatment B the goa l setting data were ana lysed in order 

to establi sh the number of students who did or did not achi eve their fo rehand 

and backJiand mastery leve l goal. Figures 4.5 and 4. 6 graph those results. 
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Raw score goal achievement rate for forehand shot 

15 

Achievement options 

(Fig 4.5) 

Raw score goal achievement rate for backhand shot 

12 

Achievement options 

(Fig 4.6) 

Achieved goal level 

• Did not achieve goal level 

Ach ieved goal level 

• Did not achieve goal level 

In relation to the goals set and the final mastery level s 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 (F igs 4.7 & 4.8 below). 
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Goal achievement rates for mastery Level 5: backhand 
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(Fig . 4.8) 

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 th is investigation. The Level 5 

mastery skill s described required competency with quite complex tennis skills 

and appeared to provide more of a barrier to progress ing to the next level than 

any other progress ion within the hierarchy. The anomaly receives extensive 

discuss ion 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 princ ipally in regard to the posed question: "Does a system 

of tennis instructi on in a physical education environment utilising a 

personali sed mastery learning methodology that also incorporates 

indi viduali sed goa l setting (PML/GS), result in a better rate of student 

improvement in motor skill s than traditional skill based learning?" In 

address ing thi s questi on, recognition 1s also given to the inherent problems 

associated with human motor skill research outside of a laboratory 

environment and the influence on motor pe1fom1ance of the plateau effect. 

Comment is also made in relation to the study's somewhat equi vocal goal 

setting results, which di ffe r from the overwhelming support in the literature for 

the positi ve effects of the addition of a goal setting vari able to achievement in 

sport. Further discussion on goa l setting relates to the aberration surrounding 

the achievement rate of those students who set mastery of the Level 5 

perfo rmance criteri a as the ir goal for learning the forehand and backhand 

tenni s shots. 

Secti on two focuses on observations in relation to the context of the in struction 

and student learning within the two treatment periods. These observati ons are 

referenced to the philosophical issues foreshadowed in the Introduction and 
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further examined in the Literature Review. Those issues relate to the role of 

physical education in a democracy and the evolving pedagogical practice 

assoc iated with mastery learning and goal setting. Jn 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 

acti vity. 

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 

env ironment. According to Bloom, overcom ing inequality through schooling 

would be achieved through everyone learn ing to the same degree. Bloom 

( 1968, J 976) suggested that the group-based mastery learning model could 

provide 'all students with successfu l and rewarding experiences now allowed 

to only a few" (B loom, 1968, as cited in Block, 1971 , p. 3). He claimed that 

mastery learning wou ld enab le 75 - 90% of a ll students to achieve at the same 

level as the top 25 % currentl y learning under typ ica l traditional group-based 

instructional methods. 

Jn respect of the role that physical education might play in relat ion to Bloom's 

philosophical position , the author hypothes ized that a personalised mastery 

learni ng methodology based on the Keller (1968) model would best serve to 

achieve that end . Supporting thi s 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 perfo rmer (Papaioannou, 1998) but also seeks to ensure that all 

students are taught to master fund amental movements, such as, runn ing, 

dodging, catching, throw ing, striking and Jumping. Mastery of these 

fundamental movements allows students to overcome what Taggart and 

Keegan (1 997) referred to as the ' movement proficiency barrier. ' They 

suggested that fai lure to overcome the proficiency barrier frequently 

manifes ted itself in adolescents avoiding parti cipation in sports and as adults 

not choosing pastimes that included physical recreation and leisure activi ties. 

The author ' s posit ion, as stated in the Introduction, is that a physical education 

programme that does not teach fo r mastery is fa iling in its ' good citi zen' 

perspecti ve of schooling, because it inhibits its future adult c iti zens fro m 

exerc ising their democratic right of choosing to full y participate in soc iety in 

terms of their ability to parti cipate in physical recreation and leisure activit ies . 

Hence, the purpose of th is study, using instruction in tenni s as the med ium, 

was to investigate whether a personali sed mastery learning system of 

instruction in combination with individuali sed goal setting (PML/GS) 

accelerated motor- sk ill learning towards achiev ing mastery or competency in 

movement at a rate faster and, therefore, more effecti vely than trad itional 

motor-skill learn ing instruction. If it did, then a recommendation fro m thi s 

study would be that in order for teachers to fulfi l their function within a 'good 

ci ti zen' model of instruction in physical education that they adopt, where 

applicable, mastery learning strateg ies, to ensure that as many students as 

possible achieved mastery of fundamental movements. 

In di scussing the results of thi s study the fi rst questions to address in thi s 

section are: (I) did the interventions used in the study improve the students ' 

tennis performance as refl ected in serving and cooperati ve rallying scores and 

(2) did one intervention make more of a diffe rence 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' tenni s performance as refl ected in serving and 

cooperative rallying, was 'yes' . The results sho wn 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 tenni s skill s. The results are unequivocal. However, 

given the relatively nov ice tenni s starting point of almost all subjects in the 

study, one would anticipate some indicati on of improvement from pre

instruction to post the instructi on periods. This is because one generall y 

assumes, in motor-skill instruction , that some fonn of practice is better than 

none. Indeed Schmidt (1 988), noted that it is quite difficult to achieve a 

negative transfer from practice to performance. 

A to the second question though ; that is, is there a signifi cant diffe rence 

between the Treatment A and Treatment B improvement rates, the results, 

aga in clearl y 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 instructi on method fo r providing tenni s instructi on than traditi onal 

sk ill-based learning methods? 

Despite there being signifi cant improvements between the two interventions in 

both serving and ra ll y ing, one unfortunate ly cannot make that claim . That is 

because, as previously noted , the research methodology forced on the 

researcher which resulted in Treatment A vari ables being e mbedded in 

Treatment B , predicates aga inst any claims about Treatment B being 

complete ly independent of Treatment A processes. 
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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 m instructional 

methodologies, the embedded nature of Treatment A conditions in Treatment B 

still prevents one from attributing the sustained significant improvements m 

Treatment B, so lely to the differences between the two methodolog ies. 

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 

typicall y 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 th is question is 'yes' then there is little that can be sa id for the second 

treatment intervention other than that extended practi ce resulted in continued 

notable improvement between the two treatment periods. However, if the 

answer 1s ' no' or equi vocal , then, despite the embedded nature of the 

Treatment A conditi ons in the Treatment B vari ables, some reasonable 

speculations might be made in respect of the Treatment B methodo logy. One 

way of answering thi s questi on is through reference to the plateau effect. 

5.2.2 Treatment B interventions, serving and rallying and the plateau 

effect 

The plateau effect (Schmidt, 199 I ) is a frequentl y observed phenomenon in 

motor-skill learning. It refers to the leve lling-off in performance improvements 

fo llowing an initial burst or rapid improvement, usuall y in response to 

introductory instructi on, practice or training. As instructi on 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.16 

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 tenn is 

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 serv ing and rallying skills clearly indicate that 

a plateau effect did not occur. Skill improvement in serv ing and rallying was 

evident and maintai ned across the second treatment period at notab le 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 

16 
The pl ateau effect is described by Schmidt ( 1991) as one of the mo st fundamental principles of 

practi ce. He cites Snoddy ( 1926), as referring to th e 'effect ' as the ' law of practice.' Snoddy's law, he 
sta tes, says that " improvements in motor perfomrnnce are rapid at first and much slower later-a nearly 
universal principle of practice" (Schmidt , 199 1, 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 di scussion 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 ci tizen model of instruction , it provides potenti al 

insight into the confirmatory data and lends further support to the cautionary 

conc lusions 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 findi ngs 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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Tennis Serves: individual raw scores 
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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%) 
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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 

o bjective 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 

M ai ntaining thi s di scussion in a speculative form, any teacher of physica l 

ed ucation would be pleased to see so many of the class achievi ng a learning 

o utcome commensurate with what one would like to achieve in tenni s lessons; 

i.e., the players being able to start a game of tennis without penalty. To have 

li f ted the number of students cons idered competent from 19% (Pre-test), to 

23 % (end of Treatment A) and then to 62% (end of Treatment B) would be 

cons idered extremely satisfying . Part of this sat isfact ion would certainly come 

from the teacher observ ing the lack of anti cipated leve lling off or plateau m 

performance after the initi al in troductory period of instruction. 

5.3.4 Treatment B serving intervention in regard to continued practice 

It seems reasonable to specul ate that despite the e mbedded 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 learni ng, 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 m relation to two 

potenti al scenarios. The first concerns Bloom's (1984a, 1984b) c laim 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 I iterature review revealed that Bloom's (1984a, J 984b) claim that if taught 

correctly mastery learn ing could effect a one-sigma improvement over 

conventiona l group based methods of instruction. He also claimed that if that 

instruction was further enhanced wi th 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 thi s notion, attention needs to be given 

to the base ra ll y scores and those of the two interventions against the standard 

score constructed for thi s study - the mean score of the e lite young players. 

5.3.5.2 Cooperative rally: developing the continuum measure 

Their standardi sed mean score over the three-minute period was 86 shots. 

E ighty- 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 hit s 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 (1984a, 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 thi s, as a teacher, having the majority of one's cl ass (52%) performing 

at that level when initi ally onl y 14% could and then, after an introductory 

period onl y 23% could is promi sing and suggests that something quite 

di stincti ve is happening in terms of the rate of student learning. Again , part of 

that interest would come fro m the teacher not observing the antic ipated 

levelling off or plateau in perfo rmance after the introductory period of 

instruction. 

It is not author 's intention to infer that these quite di stincti ve changes in 

perfo rmances in rall y ing scores are so lely the result of the change in the 

instructional methodology of PML/GS used in the Treatment B interventi on. 

As has already been stated, one cannot separate the effects from the preceding 

Treatment A to Treatment B interventions. However, from the perspecti ve of a 

practiti oner and the ex ploratory data anal ys is position based on Tukey's (1 977) 

exhortation to take noti ce of results and not to lose "sight of the most 

interesting results" (p. 3), these results from the perspecti ve 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 thi s study can bring about a notable change in 

perfo rmance or learning. 
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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 citi zens to contribute to 

and share in the benefits of a democracy, it was the role of the schoo l to teach 

in a way that provided the potential for c itizens to overcome inequalities based 

on circumstances of birth or environme nt and ensure that most people learned 

what only a few appeared to be learning. His answer for achiev ing such an 

outcome through a state schooling system was the empl oyment of group-based 

mastery learning methodolog ies. Mastery learning, he stated , in combinati on 

w ith other good teaching practice, for example, goa l setting, had the potenti al 

to achieve thi s. From thi s perspecti ve, the outcomes from thi s study prov ide 

some cautionary support fo r Bloom 's ( J 984a, 1984b) suggesti ons regarding the 

po tenti al of mastery learning when combined w ith other good teaching 

practi ces to achieve d istincti ve learning outcomes. 

T he cautionary support is based on the fac t that fo llow ing the programmes of 

instructi on most students in the study (62%) coul d start a game of te nni s 

w ithout pe nalty and a majority of students (52%) could undertake a co

operati ve rall y and achieve scores at 80 percent of an e lite level pl ayers score 

under the same test condi tions. The trea tment peri od in which most students 

most rapidly improved to these leve ls was Treatment B, the personalised 

mastery learning and indi viduali sed goa l setting conditions. The motor learning 

effect of a plateau in performance that one might have antic ipated by the time 

the students were receiv ing instruction under Treatme nt B conditions, was not 

observed. Within the perspecti ve of a good citi zen model of instructi on in 

physical educati on, the outcomes resulted in providing almost everyone in the 

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

One might , therefore, imply that based on the observed counter intuiti ve 

sustained improvements in tenni s performance achieved by the students in thi s 
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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 tenni s 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 thi s 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 thi s 

I ig ht the results of thi s study are interesting and suggest a direction for motor 

sk ill instruction that is worth pursuing. 

5.4 "Assuming that everyone can learn everything, will some 

learn less?" (Resnick, 1977, p. 445) 

R esnick's question, stated above, was put in response to Bloom's (1976) 

c laims for group based mastery learning. Bloom claimed that the correct 

implementation of group-based mastery learni ng 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 adopti on of the methodology proposed perhaps change educator ' s 

noti ons of individual differences and would a fo rm of educat io nal utopia 

emerge that saw everyone capable of achiev ing what anyone e lse might 

achieve? 

Based on the findings and observations of this study the answer to Rcsn ick's 

(1977) questions would be a qualified 'yes' and ' no'! Yes, in that despite all 

students being ex posed to the same mastery-learning environment, some 

students as measu red by their performance on the serv ing and rallying tests, 

evidentl y learned less than others. Hence, despite some consistentl y positive 

learning outcomes, it would appear unlike ly that most students would achieve 

what potentially all could achieve. A que tion is whether thi s 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 ski ll and ability in the following way. Skill is learned 

and subject to practice, whereas ability is inherited. Ability underlies ski ll , but 

is not subject to change through practice. The implication of thi s in terms of 

those students in the study who did not perform as well as others despite 

rece iving the same instruction, is that they might not have the inherited ability 

that underl ies skill in tennis - fo r example, multi-limb co-ordination (Schmidt 

& Wrisberg, 2004, p. 36). Hence, despite the same amount of practice, the 

results, as measured by a ski ll test , were not like ly 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, hi gh levels of multi - limb co

ordi nati on ab iliti es. 

A further explanati on in relation to differences in learning outcomes that 

counters the Bloom cla im re lates to what is ca ll ed human nature and what 

Schmidt (1988) assoc iated with the difficulty of undertaking human motor skill 

research outside of the laboratory . Maintaining individual motivati on for a task 

and having the task performed in the same way when using human subjects is, 

according to Schmidt, fraught with difficulty. In thi s study some of the subjects 

struggled with the tenni s 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 tenni s. 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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methodology, they were not confronted with the fact that they were not 

progressing. Again, in the author's opinion, 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 

instruction. Of course, one positive outcome in terms of PML/GS instruction, 

was that the accountability structures - the requirement to sequentially master 

the hierarchical movement criteria established for each performance level -

associated with the methodology, identified these students and would have 

made them candidates for remedial work as prescribed by the methodology. 

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

learning style that fits all learners and it is unlikely in the immediate future, if 

ever, that a 'silver-bullet' methodology will emerge that will result in the kind 

of educational utopia that underlay Bloom's claim. 

5.5 Summary comments: implications m 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 is, the benefits of a PML/GS method over traditional 

skill-based instruction or whether the results are merely achieved through 

additional practice? Basically, would another five lessons within the structure 

of the methodology used in Treatment A have produced similar or even 

superior results or were the outcomes based on a change in 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: 

1. The interventions under Treatments A and B conditions resulted in 

significant improvements in student tennis performance as measured on 

tenni s serve and rally tests. 

2. 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 findin g meant that, counter to normal expectations, the rate of 

learning du ring the Treatment B conditions did not plateau. 

Consequentl y, foll owi ng Treatment B conditions the number of 

students who could serve competently and ra ll y to a level at 80% of an 

e lite players score of the same age, was notable. 

3. Based on the post-Treatment B serving and rall y ing results, one could 

speculate that the nature of the PML/GS methodology appeared to 

prov ide moti vation for most students to want to achieve well. In 

combination with other instructional methodo logies, such as skill-based 

learning, it appears to enhance perfo rmance. 

5.6 Goal Setting - introduction 

The findin gs of the research in terms of goal setting established that there was 

a re lati onship between goal setting and the results players achieved in relation 

to their fo rehand and backhand stroke performance. It was suggested that the 

re lationship 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 relati onship, it is suggested that 

107 



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 rall y score. For the 

foreh and , there seemed to be no evidence that a higher goal was associated 

with a better fin al score, e ven for students with the same mid-test rall y score . 

The confirmatory data analysis consideration in terms of goa l setting, 

therefore, provided conflicting results that require some comment . Jn re lation 

to the Locke, Shaw, Sarri, and Latham (1 98 1) claim, that students who set 

difficult goals outpe1form those who set easy goa ls, their clai m was confirmed 

in thi s study in relation to goal setting and the backhand , but not with the 

forehand shot. The data obtained in thi s study also uncovered unusual results in 

respect to those students who set mastery of the perform ance criteri a 

establi shed for Leve l 5 as their performance goa ls fo r the back hand and 

fo rehand shots re lati ve to student s who chose other levels as thei r goa ls and 

brief comment also needs to be made in relati on to the overall goal setting 

results achieved in thi s study. These have to be made in the know ledge of the 

ex tensive research that states that goal setting has very positi ve outcomes on 

movement perfo rmance and the results of thi s study, that suggest that whil e 

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

5.6.1 Goal setting: equivocal results 

In terms of the methodology of thi s study and the layout of the tenni s 

programme, several conditions were manipul ated to investi gate whether goal 

setting would contribute to pos iti ve learning outcomes. With yo unger subjects 

the research (cf., Lee & Edwards, 1984) suggests that teacher-set goa ls 

encourage students to work hard based on trust in the teacher' s judgement. In 

thi s study the researcher establi shed the mastery perfo rmance levels, which the 

students could set as goa ls but did not ass ign specific goals to ind ividuals. As 

such , the pos ition 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 diffi cult goals outperformed those who 

choose less diffi cult goals. However, where the results were more equivocal 

the foll owing explanati ons are offered fo r di scussion and reflection. 

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

The student pre-programme playing experience questi onnaire revea led that the 

group 's tenni s play ing background was ex tremely limited. Most players did not 

have any previous ex perience to provide a reference point for what they may or 

may not achieve in the tenn is acti vity. While students were not asked to set 

spec ific performance goals until they had received five lessons and perhaps 

would have started to fo rm some sort of view of their ability in the game, they 

were possibly still too inexperienced to accurate ly choose a rea li stic goa l. 

Support for thi s specul ati on is perhaps vindicated in the data coll ected on some 

of the students who set mastery leve l fo ur as the ir perfo rmance goa ls fo r the 

forehand shot. Three of the student s who set that relati ve ly 'easy' goa l were, in 

the author ' s opinion based on hi s observing them in the Treatment A 

instruction peri od , very good athletes. While those three students ex pressed 

surpri se that they exceeded their goals and achieved a Level 7 fin al 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 simil ar tenni s 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 tenni s ball and 

foo twork. The preparations for the two shots, forehand and backhand, are very 

simi lar and perhaps the fami liari ty with the struc ture the second time around 

may have also boosted the player's confidence. T hi s confidence, if it existed, 

may have contributed to improved performance on the backhand shots and 

al lowed students to better achieve the ir 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 goa l setting and the backhand and forehand shots, is in relati on to the 

perception that the backhand ground-stroke in te nni s 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 tenni s, espec iall y 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 thi s study forces students to move into a better striking 

position than is the case wi th the fo rehand. He stated, "they have to move their 

feet to get into posi ti on because two hands on the racquet effecti vely shortens 
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the length of the racquet relative to the single handed forehand. The additional 

footwork, perhaps coupled with the view that this stroke is the more difficult, 

makes the player concentrate harder and frequently leads to better shot 

production in practice for novices hitting backhands than initially achieved 

with their forehand shots" (John Salisbury, personal communication, 2003). If 

the players did view the backhand as the more difficult shot and did, as the 

consultant suggested, work harder at achieving the correct execution of the 

shot, then this could have contributed to a 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 data analysis also revealed, that those players who set Level 5 

as their goal in the forehand or backhand performance tasks, experienced the 

most difficulty in achieving a successful learning outcome. The reason for this 

slight aberration in the goal setting results is perhaps explained by the nature of 

the movement activities associated with this level. In retrospect, the technical 

skill requirements associated with Level 5 mastery may well have been too 

difficult a step in the skill hierarchy and may have been better placed at a 

higher level. 

Level 5 required the players to hit a ball that was thrown to them into the 

determined 'power-zone.' Mastery at this level, therefore, required students to 

strike the ball quite firmly and to also impart topspin on the ball in order that 

the ball would drop into the 'power zone' area. In effect, they had to be capable 

of hitting a genuine top spun forehand or backhand shot. It probably required 

the most precise technical skill of any of the seven mastery levels. On 

reflection, one could assume that if a player achieved Level 5 as described, 

then mastering the succeeding two levels would prove to be relatively 

straightforward. 
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5.6.5 Summary position: goal setting 

The research on goal setting as a factor in achieving positive outcomes in sport 

is unequivocally positive (cf., Locke & Latham, 1985). The widespread 

acceptance and use of goal setting in sport is testimony to this practice. The 

results in this study tended to support the position that setting challenging but 

achievable 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 two tasks related to the goal 

setting activity. 

SECTION TWO 

It is a crime against mankind to deprive children of succes,~fuf learning 

when it is possible for virtually all to leam to a high level (Bloom, 

1987. p. 508). 

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 relation to the context of the instruction and student learning 

within the two treatment periods. In particular, it focuses on any observed 

differences in the student's learning experience in the manner of what Duda 

( 1996) and Papaioannoou ( 1995b, 1998) suggested in relation to a mastery-
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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 assoc iated 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 recogni sing individual student achievement. 

It is the author 's view that it is within the nature of the PML/GS methodology 

that one best finds accountabi lity for the instruction of all. The context of 

physical education classes, thirty students in large outdoor spaces or in a 

gymnasium, makes accountab ility for all student learning a difficult task to 

master. However, as Siedentop and Tannehill (2000), who li st accountability as 

one of the ir key qualities of an effecti ve teacher, stated, master it one must if 

one wants to become an effective teacher of physical education . 

The researcher 's observations of the tenni s lessons took place wi th 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 sk ill based instruction and personali sed 

mastery learning incorporating individuali sed 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 
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instruction, there were definite improvements m 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 difficulti es associated with the 

study that resulted in a fo rced change in the research design might also be seen 

as an advantage. The fac t that "control" and treatment subjects were one and 

the same, from the perspective of thi s di scussion , is useful. The value is that 

one can observe the same subjects reacting to different instructional vari ables. 

Because the instructor, physical environment , equipment and subjects were all 

the same in both treatments, any observed changes in teacher or student 

behav iour could fairly be attributed to other variables . The onl y substanti ve 

variables changed between the treatment peri ods in thi s study related to the 

instruction methodo logy. Thi s di scuss ion draws on the author' s observati ons 

of the instructor 's and subjects ' behav iours and the learning contex t relati ve to 

the instructi onal methodolog ies employed. 

5.7.2 Treatment A: traditional motor skill instruction 

In observing the Treatment A period of tenni s instruction , it was obvious that 

the students were excited by the programme. The novelty of the environment , 

rea l tenni s courts, good equipment in the form of tenni s racquets and more 

tenni s ball s than any of the students wo uld have ever seen in one place, was 

moti vating. So too was having a profess ional tenni s 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 skill s. It could 

be specul ated that with such wonderful resources there was no potenti al 
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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 

di scussed. 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 littl e in the way of a shared expectati on of any fini shing point to the 

programme. There was no goa l or accountability in terms of a shared 

understanding of expectations of what they might achieve at the end of the 

programme. It could a lso be sa id that there was no tension, ei ther 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 des ired level of competency as measured by the serving test 

of be ing able to start a game of tenni s without penalty and being able to 

undertake a co-operati ve ra lly at 80% of the mean score establi shed 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 
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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 

ex pectations were that they, as students, would work towards achiev ing those 

learning outcomes. 

5.7.4 Student ownership and responsibility for learning 

In the researcher's assessment , the fund amental 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 goa l setting -

the public declaration of wr iting down what leve l of mastery the individual 

student sought to achieve - placed some chall enge of ownership of actuall y 

achiev ing 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 foc us 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 , a ll 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 rea lly like to do in tennis, namely start and play a game with sufficient 

sk ill to enjoy the acti vity 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 accountab ility 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 ski ll-learning format that is sequenti al and hierarchical is a 

strength of the methodology. The requirement for learners to master each 

sequential stage of the sk ill ultimately leads to the person being able to 

partic ipate, 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 accountabi lity 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 

ex perience 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 ev ident. This tension 

perhaps relates to the ex pectations of the mastery format. There was a shift 

from some generall y stated outcomes that were set by the teacher for the who le 

class, to specific outcomes that the students were invited to set as part of the ir 

goa l fo r learning. In thi s sense, one sees the phenomenon of the norm-
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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, utili sing the PML/GS model of instruction, one 

could see that students became absorbed with the ir 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 majori ty the 

clearly stated and visuall y presented transparent outcomes resulted in them 

work ing with great focus within their own group with little attentio n to those 

aro und them. In add ition, 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 experi enced 

particular tension in this period of instruction, the measures of learning 

creating that tension were aga inst standards that they had chosen, and not by 

how well they perceived they were doing by comparison wi th 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 cla sroom 

environment improves student moti vation in phys ical education cl asses in areas 

such as effort and intrinsic interest in the acti vity . 
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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 maste ry learning and goa l setting. 

Papaionannou (1998) stressed that physical education class environments that 

placed an emphasis on effort , task in volvement and mastery. resulted in 

indexes that refl ected pos iti ve student moti va tion and intr insic interest. 

Conversely, where the class environment refl ected a genera lised pe rfo rm ance 

foc us, the stude nt perception was not positi ve. Papaionannou ( 1998) fe lt that a 

mastery-learning e nvironment could change both student and teacher 

perceptions of what was possib le . 

The Treatment A conditi ons produced pos iti ve responses from the students but 

seemingly not in the same manner as in Treatment B. The trad it ional sk ill

based methodology of Treatment A prod uced pos iti ve attitudes towards 

partic ipating in the acti vity, but they were teacher dri ven. The PML/GS 

intervention of Treatment B also produced posi ti ve learning attit udes, but 

under these conditi ons the pos iti vity appeared to come from the intri n ic 

moti vati on of the stude nts. 

A second conc lusion re lates to Resni ck 's ( 1977) response to Bloom ·s ( 1976) 

assertion that mastery learning had the potenti a l to overcome ineq ualities in 

society by prov iding a means by which most people potenti all y could learn 

what prev iously onl y a few appeared to learn. In reply Resni ck, sought 

qualifi cati on as to what was meant by ' what most people can learn ?' 

A response to the Resnick (1 977) questi on and to the Bloom pos ition 111 

re lation to sport and phys ical educati on might be that the mastery learning 

approach has the potenti al to provide almost everyone with mastery of many of 

the fund amental movements to allow them to at least participate in sports, 

recreation and le isure at a bas ic leve l. The literature on indi vidu a l d iffe rences 

11 9 



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 leve ls of sport performance. In this sense, perhaps almost 

everyone can learn the basics but not everyone can perform at e lite level s in 

movement acti vities. This is not a weakness of the teaching methodology as 

such, but a pragmati c and research-based observation that should not 

di scourage 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 critici sm 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 thi s practice robbed from the fas ter learners (the rich) the time 

avai lable for them to progress their learning whil e they waited for the slower 

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

Jn this study, the time vari ab les between the two treatment periods were kept 

constant. However, to have ensured everyone achieved mastery at the leve ls 

defi ned within the study, cons iderably more time would have been required to 

instruct those individuals who had not met those levels. 

In re lation to the basics of tenni s taught in thi s study, hav ing 62% of the class 

achieve competency on the serve and 52% of the class perform a cooperative 

ra ll y at 80% of e lite pl ayers of the same age mean score is suggestive that 

mastery of basic sk ill s is poss ible . The issue though, which remained 

unresolved from thi s study, is how much time o ne could realisticall y devote to 

a unit of work in a school situation to ensure everyone achieved mastery. 
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For the author, a pragmatic solution lies within the Keller (1968) protocols 

establi shed for individuali sed mastery learning and the practice of goal setting. 

By adhering to the protocol of transparent outcomes and study guides, and 

di splaying 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 ass isted 

in establi shing reali sti c performance goals and be g iven opportunities to be 

reassessed post the form al completion of the unit of work. 

5.8.2 To teach or not to teach for mastery? 

Alan Launder (2003), in a di scussion of new trends in teaching movement 

acti vities in physica l education made reference to mastery learning in the 

fo llowing way. He suggested that in all motor learning methodolog ies or 

mode ls there needed to be an expectation of skill maste ry . He suggested that 

unless students/pl ayers were taught to the stage of mastery of the techniques 

assoc iated with games or sports, then there was littl e chance that they would be 

moti vated to partici pate, as the acti vity would never fee l as it was intended or 

as it is ex perienced by those who do master the sk ill s. C learly, Launder (2003) 

be li eves that a lack of mastery of movement ski ll s eq uates with little or no 

parti cipati on in sport or phys ical recreation activiti es. His pos ition also 

supports the same view advocated and previously referenced to by Taggart and 

Keegan (1997) in re lati on to mastery of fund amental movements and 

parti cipati on by adolescents in sports. Without mastery there is littl e 

parti cipation . 

What is important , in the author 's view at least, is that the focu s in in structi on 

should be on lifting the minimum standard of perfo rmance, as it is not poss ible, 

within the confines of tate school physical educati on programmes as they 

currentl y operate, to take all students to the very highest levels of perfo rmance 

in all sports or phys ical acti vities. The author 's observations of the PML/GS 

teaching method in acti on suggests that the employment of thi s model of 
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instruction m practical movement activities would provide the learning 

framework to provide the potential for most students in physical education 

classes to achieve mastery of basic movements. 

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

instruction in physical education 

It is the author's position that if 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 in 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 Papaionannou (1998) 

and Ames ( 1992), inherently more democratic. 

SECTION THREE 

Future Research Ideas: 

5.9 Discussion of future research ideas 

Respected physical education researcher Michael Metzler suggests that one 

needs to consider models of teaching and not methodologies (Metzler, 2005b ). 

Jn clarifying the differences between methodologies and models, Metzler 

(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 instruction. He reflects that advocacy of a single method of 

instruction has promoted research that is comparative, i.e., methodology A 

verse methodology 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" (Metzler, 

2005b, p. 190). 
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By contrast, M etzler (2005b) states that models tend to embrace various 

methodologies in order to achieve effective teaching and learning outcomes. 

He suggests that in developing model s of teaching one overcomes 

methodological tensions by including various methodologies within one model. 

In thi s sense new directions, such as Teaching Games for Understanding 

(TGfU), could be accommodated alongside mastery learning, goal setting and 

sport education. In thi s way research questions about improving student 

learning in physical education could focus on determining "how well a model 

can achieve the outcomes fo r which it is desig ned" (Metzler, 2005b, p. J 90). 

Currently, the research direction in learn ing in physical education is towards 

models that focus on constructi vist theories of learning, e.g., TGfU. The 

author 's perspective is that totall y abandoning behaviourist sk ill-based 

perspectives is potenti all y limiting in the search for developing a trul y catholic 

model of learning in physical education. Consequently, in terms of research 

that might measure the effectiveness of creating a good ci ti zen model of 

teaching children and ado lescents in physical education, research could focus 

on developing models that incorporate both constructi vist and behaviourist 

theories of learni ng. Such models should also inc lude outcomes assoc iated with 

the affective domain, fo r example, enjoyment and the soc ial capi tal assoc iated 

wi th good citizenship or democratic outcomes. The research should then 

attempt to measure how effecti ve the model is in achiev ing outcomes in 

physical education that are not just confined to the motor skill acq ui sition but 

also in the area of the affective domain. 

Developing such mode ls should not be undertaken in isolation from the school 

physical education teacher. The research should also focus on the willingne s 

of school physical education practitioners to adopt the model in their daily 

teaching. It appears that unless a mode l has cred ibility with those doing the 

teaching, littl e wi ll be achieved in terms of change at the point of real return in 
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physical education - in the classrooms and on the playing fields and, 

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

Date 

Mr. XXXXXX 
Principal 

xxxxx School 

Palmerston North 

Dear xxxxxxx 

Appendix A 

As part of the thes is requirements fo r my Masters degree I am undertaking an investi gation into 

the relati ve merits of two different motor skill teaching methodologies. This letter is by way of 

seeking a general express ion of interest from teachers at your school who mi ght be interested in 

having their class in volved in the project. 

The project involves instructing a composite class of Form I and 2 students in tenni s. The 

progra mme would invol ve a di scuss ion with the class about the project and compl eti on of a 

questi onnaire to establi sh the students tenni s playing background. The instructi on fo rmat would 

in volve, a pre test of the lea rning outcomes, 5 lessons, a mid progra mme retest, a furth er 5 

lessons fo ll owed by a post progra mme test. In all 13 lessons would be required. It is anti cipated 

that these lessons would take pl ace over three to fo ur weeks and would take the place of the time 

normall y set as ide fo r phys ical educati on. 

The ex perimental des ign requires two classes from different schools to receive the same 

instructi on 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 instructi on. I am looking 

fo r a compos ite yea r 7 & 8 class with a reasonably even ge nder split. 

I will fo ll ow up thi s letter in a few days with a phone ca ll to ascertain if any staff at your school 

are interested and if there are, to establi sh a time where I mi ght ex plain in more detail to them the 

programme. 

Thank you fo r yo ur consideration of thi s request. 

Yours sincerely 

Denni s Slade 
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Letter to Principal and to school Board of Trustees 

Date 

Mr 

Principal 

xxxxx I ntcnncdiate School 

Palrnerston North 

Dear 

Appendix B 

Mrs xxxxx teacher at your school has agreed to having her class involved in the research project 

requiring her class to receive instruction 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 13oard's approval, 

provide individual students an oppo11unity to not pm1icipate in the programme if that is there or 

their guardians desire. 

Once again, I would like to express my appreciation for your co-operation in racilitating this 

activity. 

Yours sincerely 

Dennis Slade 
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Appendix B:Continned 

Memorandum 

To: Board of Trustees, xxxx Intermediate School 

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

Date xxxxxx 

Topic: Request to unde1iake motor-skill instruction research with a class at your school. 

Following an approach to your school principal and subsequently staff member Mrs xxxx, I am 

writing to request your permission to under1aken a methodological investigation based on tennis 

with her class. 

The Investigation: 

The investigation is to gauge the relative merits of two different instructional methodologies. 

mastery learning and traditional skill-based learning. at promoting learning in tennis. Two 

schools and classes will be involved. Each class will receive the same instruction but in reverse 

order, i.e., one class receiving Treatment A followed by Treatment B and the other class 

Treatment l3 followed by Treatment A. Including testing, 13 lessons are required, approximately 

thirteen hours spread over three to four weeks. 

Venue: 

\Ve will use the tennis comts approximately five minutes walk from your school. The students 

would be accompanied on this walk by their class teacher and myself. The one road crossing can 

be completed opposite the courts using the pedestrian crossing. 

Equipment: 

Students who have and wish to use their own tennis racquets may do so, but all equipment, 

racquets and balls, will be supplied. 

Coaching: 

Coaching will be underiakcn by a New Zealand Professional Tennis Coaches Association 

registered coach with ten years coaching experience. The class teacher and the researcher will 

also be in anendance 
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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 identified by name in any publication. It 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 accommodated in 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 to benefit from the expert 

instruction. 

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: 

From: 

Date: 

Parents / Guardians of students: Room xx, xxxx Intermediate School 

Dennis Slade: Master 's Student, Massey Uni versity , Palmerston North 

xxxxx 

Topic: Tennis Instruction as part of research project 

Dear Parent / Caregiver 

Y our school ' s Board of Trustees, School Principal and class teacher Mrs xxxx have gi ven 
permi ssion for me to approach you to request that your child participate in a series of tennis 
lessons as pa11 of a research proj ect gauging the relati ve merits of two different instructional 
methodologies for teaching tennis. 

If you gi ve consent your ch ild w ill receive ten tennis lessons from a New Zealand Professional 
T ennis Coaches A ssociation registered coach who has ten years of tennis coaching experience. 
The class teacher and the researcher will also be in attendance for all lessons. 

A l l equipment will be supplied, though students wishing to use their own tennis racquets may do 
so. T he tennis coaching will repl ace the regular physical education lessons undertaken by the 
class. The instruction includi ng pre, mid and post tests of student ski l ls wi ll require th irteen 
lessons over three to four weeks. The lessons w ill take place on public cou11s approx imately fi ve 
minutes wa lk from the school. Students will walk to the venue and wi ll be accompanied by the 
class teacher and the researcher. 

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

I f you do not wish to have your child involved in the programme they wi ll take pat1 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. 

T hank you for your consideration of thi s request. 

Signed 

Dennis Slade 

I / We give / do not give, permission for to pai1icipate in the tennis -----------
Sllldt:nls name 

programme as described in above memorandum. 

Signed 

Parent / Caregiver 

14 1 



Appendix D 
Skill assessment: serve test 

A serving and a rally test will be used to measure rates of learning in these tennis skills. 

Serving test: 

The serving test requires that each student undertake 10 serves. two in succession, into 

alternating sides of the court. The standnrd tennis rules of serving will apply. 

Recorder X 

Assistant 

- -
Server X 

rvianagement 

Divide students into groups of four. 

2 One bucket of ten tennis balls per group. 

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

balls. 

4 Assessors: One ensures serves are competed from the legal area with the correct action. 

One records serves as either successful or unsuccessful. 
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Appendix E 
Skill assessment: rally 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 to test student's rally competence. The test is modified to better suit the 

developmental stage of the players. The modifications are that instead of having two balls at each 

encl of the court the students will start with 6 balls at their encl of the court. Secondly, the 

students undertake the rally test with a semi-professional tennis instructor and thirdly, 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 groups of 4 

Six balls are paced on the end of the court. 

2 One minute warm-up of hitting with the coach. 

3 Rally for three minutes. 

4 Student calls number of shots. Scorer records number of shots and student errors. 

NB. See next page for other test protocols 

Recorder/ Counter Tennis balls J 

Hitting Coach 
~ X x- Student 
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Appendix E 

Kemp - Vincent Rally test 

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

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

Purpose. To eTaluate rallying ability in tennis 
under gam~ oonditions. .. . 

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 appJOach reported reliability coeffi
cients of .86 and . 90 for beginners and intermedi
ate players, re~vely. .. 

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 "go" 
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. Hall four balls are hit out of play, 
the testing students are responsible for rebiev
ing them to continue the test. One 3-minute 
timed trial is allowec:I. 

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 baseJ.,i,ne; 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 oppo.gte 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 perm 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. Errors 
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 II. 
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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: 

I. Received introductory instruction and started to achieve basic competence in the 

tennis forehand, backhand and serve. 

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

3. Sufficient basic competence in tennis to enable them to enjoy playing tennis. 

Specific learning outcomes: 

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

l. Play a tennis forehand. 

2. Play a tennis backhand. 

3. Perform a tennis serve using the overhead tennis serving action. 

Equipment: 

J. Six tennis courts 

2. One tennis racquet per student 

3. I 00 tennis balls. 

Lesson Sequence 

Lessons I & 2 

Lessons 3 & 4 

Lesson 5 

Lesson format: 

Forehand 

Backhand 

Serving 

Introduction: Following a discussion 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. Wa1111 up - tennis related activities. 

2. Introduction to the days lesson. 

3. First skill demonstration and instruction. 

4. Practice. 

Aspects of this basic format would be repeated during the lesson 

5. Minor tenni s game. 

6. Warm down and debrief. 

Notes: 

I. Time allocation: T he 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 who le c lass must be brought in to sec the demonstration, 

regardless of their progress or ability. The whole class would then be sent off to practice after 

the demonstration . 

T he coach would then supervise practice and , where applicable, make individual adjustments to 

student technique . However, whenever a new aspect of the skil l was to be taught the whole class 

must receive the instruction as a group. The coach also decides on warm-up and down acti vities 

and any minor games. T he coach monitors the pace of the lessons, number of students per cou11 

and distribution of equipment. 

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

3. Goal Setting. T he coach MUST NOT encourage students to set individual goals. They may 

tell students to ' do the ir best' but not to set goals. 

4. Tennis stroke mechanics. These should conform to what is acceptable practice as 

sanctioned by the New Zealand Profess ional Tennis Coaches Assoc iati on. 

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 

extension activities or encourage the student to work in a co-operative reciprocal learning manner 

with other students in the class. 

7. Ultimate Outcome: The objective for the students, through the development of technically 

sound shots, is to he-able to start a game of tennis without penalty, 50'!o 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 

I .esson plans for personalised mastery learning instruction incorporating individual goal setting. 

Learning intentions: 

At the completion of the instructional period students will have: 

1. Received introductory instruction and started to achieve basic competence in the 

forehand. backhand tennis strokes and the tennis serve. 

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

3. Sufficient basic competence in tennis to enable them to enjoy playing tennis. 

Specific learning outcomes: 

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

l. Play a tennis forehand 

Play a tennis backhand 

3. Perform a tennis serve. using the overhead tennis serving action. 

Equipment: 

l. Six tennis corn1s 

2. One tennis r-acquet per student 

3. I 00 tennis balls. 

Lesson Sequence 

Lessons I & 2 
Lessons 3 & 4 

Lesson 5 

Forehand 

Backhand 

Serving 
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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 be fore 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 to ld that setting 

challeng ing 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. T hey will be shown the column on the class role that wi ll indicate their goal 

level. T hey will then be asked to set a goals for the achievement of levels I - 7 in the forehand 

and backhand tenn is strokes. 

Lesson structure: approx imately 50 minutes for each lesson. 

I . Students will work in threes and be a llocated half a court per three students. 

2. Administration sheets: The students w ill be shown the administration sheets that they wi ll 

take with them to the courts. These have instructi ons and d iagrams of the ski ll requirements for 

each leve l of mastery. T hey will be told that the coach will assess Level I and Levels 6 and 7. 

Leve ls 2 - 5 they wi ll 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 I and 6 and the 

students Levels 2 - 5 (Note only 6 levels on the serve.) 

3. Instruction: The coach teaches everyone Level I which is completed without a ball. The 

coach shows the stroke in its whole format. T he students replicate the stroke. If the coach is 

satisfied with the basic mechanics o f g rip 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 responsibi lity to ensure that the grip and stroke mechanics are correct. Students 

may receive instruction individuall y 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/ JO twice at a Level before moving to the next Level in the sequence. Students 

always receive JO ' balls' to try and achieve the mastery level. Because one is required to reach 

the standard twice before progressing, players can eithe r receive the ir 10 feeds of tenni s balls in 

success ion or by rotating through after the other partne rs have had their turns.(The researcher 

favours the rotation method as it provides for a more effortfu l distributed practice fom1at and it 

keeps the partners in volved 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 

correct position then all students should be-able to progress at their 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 example: "/ would like all sludents ivorking on Levels 2 und 3 lo come to me on this court. 

Could all studenrs on Levelsfour wu/jive move lo lhese courls and get imo groups of three and 

cnntinue ivith the programme." 

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

and one on the serve. 

7. Coaeh assistance to reach the top levels of mastery. lf the coach notices that a student 

appears not to be mastering level 6 or 7 because their pm1ner cannot yet return the ball, the coach 

can act as the rally partner. 

8. Extension Activities. Should a student move through the criteria for mastery of each level 

quickly the coach can set extension activities e.g. the volley. encourage more vigourous shots or 

enhanced technique. The student could also undertake reciprocal teaching with other students in 

a peer as::-.istant role. 

8. Ultimate Outcome. The object is for all students to achieve a level of mastery that will enable 

them to start a game of tennis without penalty, serve at a 50'/c success ratio. and then sustain a 

co-operative rally. 

150 



Goel Final 
Level Level 

L 6 Coach L 7 Coach 

- ---t----+---+---+---t--t----+--+-------t---t---t----t----t--1--- 1,~ 
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Mastery Goal Setting Standard&"l'or Tennis Activity 

Mastery Sequence for Forehand (FH) 

Task# Task 

0 

l. 

2. 

3. 

LecuDemo from 
Coa~h 

FH ready position · 
FHGrip 
FH Footwork 
From ready / mirror shot 

Stand on service line 
Own bounce. Hit FH 

Stand on service line 
Partner toss - Hit FH 

(?6-~ 
~l~ 

f 
r~c~ 
L,-c. 

------------------------
Goal 

The ready position 
The Forehand (Fli) Drive 

On call from the coach 
On call from the coach 
On call from the coach 
On call from coach 

Over net into legal area 

Over net into legal area 

152 

Criterion 

None 

Correct 
Cone,;t 
Correct 
Correct 

6/10 
2x Sets in a row 

,, 

6/10 
2x Sets in a row 



4. 

5. 

6. 

Stand on service line 
Own bounce. Hit FH 

Stand on service line 
Partner toss. Hit FH 

Forehand cooperative 
rally with partner. I or 
2 bounces of the ball 
between bits is 
acceptable 

I o, Z. 

Over net into lcgilarea 
behind base line but not 

. into boundary fence 

~ 

' 

; 

Over net intolegal area 
behind base line but not 
into boundary fence 

~ 

All shots into the legal area 

153 

lr 

6/10 · 
2x Sets in a row 

. -

.. 

6/10 
2x Sets in a row 

l( .-:,..._ 

\ 

' 

2x 6 consecutive 
hits in a row 

,. 
JI 

~ I I 

., 1 /I 

ll 

II 

-

. 
-

-



7. Forehand cooperative 
rally with partner. Only 
I bounce of the ball 
allowed 

All sbots into the legal area 
Players stand behind 

· service area 

154 

2x 6 consecutive 
bits in a row 

• 



L 6 Coach L 7 Coach 

I' 
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Mastery Goal Setting Standards for Tennis Activity 

Mastery Sequence for Backhaqd {BR) 

Task# Task 

0 

1. 

2. 

3. 

Leet/Demo from 
Coach 

BH ready position 
BH (hip 
BH Footwork 
From ready / mirror shot 

Stand on service line 
On bounce. Partner 
drops ball. Hit BH 

0 

~;rt - ~-
$c.rv,cG 

L.--i_ 

Stand on service line 
Partner toss - Hit BH 

Goal 

The ready position 
The Backhand (BH) Drive 

On call from the coach 
On call from the coach 
On call from the coach 
On call from coach 

Over net into legal area 

)( 

i\,,a,e/ 

Over net into legal area 
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Criterion 

None 

Correct 
Correct 
Correct 
Correct 

6/10 
2x Sets in a row 

i?,,. f..._ v ,,(,..,; .,0 

~ 

/ 

I' 

6/10 
2x Sets in a row 

Lo tt-c. ._ tt "'f 
bt:tH~ 

, 
/ 

)( 

/ - - -

){ 



4. 

5. 

6. 

Stand on service line 
On bounce. Part11er 
drops the ball. Hit BH 

Over net into legal area 
over the base line 

. but not into boundary fence 

.. 

Stand on service line 
Partner toss. ltit BH 

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

~ 

Over net into legal area 
over the biise llne but 
not into the boundary fence 

. 

All shots into the legal area 

~--. 
~ 

157 

>( 

6110 
2x Sets in a row 

" -,. ---
. 

6/10 
2x Sets in a row 

·f --

., 
/ 
, )( 

/ 

H . .. ,__ . ,M 

-

,, 

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

~II~ 
I./ I 

•. I . I • 

. ·/I - - -- -

' 



7 Forehand & backhand 
cooperative rally with 
pru1ner. Only I bounce 
of the ball allowed 

All shots into the legal area 
Players stand behind 
service area 

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

If,* c. .... k ... 
,--·-, 

1-l,{ 

158 



A IBICIDIEIF GIHIIIJIKI L 
1 Mas~ Stand~rds ! for Tennis . : . :-------:---t-_ __,_,__,___,_ __ -;-----1 

2 Serve l l 1 . . l Sign l Final 
3 Name ! L 1 ! Sign i L2 ! Sian i L3 Sian ! L4 ! Sian : LS ! Coach ! Level 
4 j --; =-;--=t==--,=,-==,-=-==--+===---1 

i-s'-'·-----f-+--+--;;----,-+-__. 
- --------,-.-,---~·--+-' --~__, ___ ,__,___,_ __ ~-----! 

~. ----- ·-·-·-·- -T- 1--·- t --~----~~ --~-+----!-· --i-------+------ -
- ----·--· --+- ------+-+--+---i---+-----
_!!__ ' -----------'---;--,:--+--+--~----.~~---+---I 

9 ' 
.1..£ _______ _._L_.........J,_-;-----;_-,_ ..,. ____ ,__,_ _____ _____, 

11 : . 

1 2 
13 

,.li ~--+--+ ---+--,----;-~ 
~ -------- . __ j_ __ ----+-+---+---1--i,--i-- ___,_ __ ;.__--; __ _ 
1 6 . . 

1.7 
1 8' 
i9 
20 1---!f------+---i--i--+---+_ ---lf--,--+--+--+---;-------1 
21 
22 \ ! ! 

23 -- -~-j___j___J_ __ J._ \ ' \ 
2 4 i i : : : --I----+--+---+-_,-

------------+----+--· j----+-----+---~--+---+--+--->-+----25 . . 
........... ------------~----2 6 1 I ! 
......... ----------C-----'--ic--i----+---t---;--< -- :---+-----'-----, 
27 - ~-- .. -----+--+---...'---;-+--+-----+-+--+---
28 i---1-------+--i--c--+---+---+---+---+----+--,_---r---
2.s 1-----1--------+--;--c-+---+---+-- --~-+--+-__, ___ :--------.1..•_ 
30 : : '. : 1 1 ~: ---------1--1-----+----+--~-~--i----l--------< 
3 2 _______ ___,_--;_--;--;+-_+----j.----------+-----
3 3 ' : ' +--·-+--+----- -----+-----!---------+----------~-------·---
3 4 l __ ii --- ----------- -------+-------------; 
3.6 : : : : 

1---1----------c-····"--:---'--------i----+----.+-------+----------< 
3,7 ! 
3'8 

41 -- -----·- :~·- i _ -- __ _ 
4 2 . . . . . +---,---"------
4.3 - ______ \ _ \ __ L \ _: ~ ! __ : __ : _ __ . __ 
44 . . . 

... 4 ...... 5½----------·-. ___ l_.___ )---: 
46 1---1-------;---,--;----;-....--;---+-~--+---+---+---- --------
4 7 ' . ' ' . 1--'-'--!---------i----+------+--~-~--i---- - . : -- :------:----- -i-----~-----1 

1-• .... 4· ... 8+-----'--'---'---'---'-l--~-----1-----1~---+---
4_9 ! ! ! ---------~----+-·-+---•;---+---~~-~-~---;----j 
so . ' 1---11--------+--~·--,--i---+---/ --···---0-s -1 1 : i 

............ ----- ------:---~--- ----i-----f-----1--4----i----~--~-~---- --------

;----~-~------~---~---~---j 

52 1---4----- -------+-' '-+----,------,---~----~----~----< 
53 , ' : ' 

'-"-"'--'-----~~--'---~-~~--i-i~-+--+--~---~ 

159 



Mastery Goal Setting Standards for Ten.nis Activity 

Mastery Sequence for Serve (S) 

Task# Task 

0 

). 

2. 

3. 

Lect./Demo from 
Coach 

S ready position 
s Ori p 
S Toss 
From ready / mirror shot 
From ready hit a ball 
using the service action 

Stand on service line 
Toss and serve 

" ; 

\f 
('~\<•-•• L-• 

Stand two steps 
back from service line 
Toss and serve 

Two fl-Cf'~ 

t>,u/c ~-

'i ,e....-v1.,.,c.t. I,...:;..· 

Goal 

The ready position 
The Serve 

On call from the coach 
On call from the coach 
On call from the coach 
On call from the coach 

On call from the coach 

Over net into designated area 

Over net into back 
designated area 

160 

f,~. 

,. 

Criterion 

None 

Correct 
Correct 
Correct 
Correct 

Successful 

6/10 
2x Sets in a row 

6110 
2x Sets in a row 

J(. 

)< 



4. 

5. 

6. 

Stand on base line 
Toss and serve 

Stand on base line 
Toss and serve ort 
diagonal 

0 

Stand on base line 
Toss and serve on 
diagonal 

Over net into legal service area 6/10 
2x Sets in a row 

C,,..tb s"-1-:J 
• l .... """'~ 

)( I 

Over net into legal service area 5/10 
2x Sets in a row 

C.,.1...- .Skcl., 
If I..,.~ C"" .- ~~ 

Over net into legal service area 5/10 
serving to alternative service boxes 2x Sets in a row 

r~ 
)( 

161 



Appendix H 

Student pre-programme questionnaire. 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Name ________ _ 

School ---------
Y car group 7 / 8 

Answer each question by putting a circle around either Yes or No 

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

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

group representative. 

1-!as any one in your family played tennis for a tennis club ,it a 

regular competitive or social level? !-'or example parents, brother, 

sisters'? 

Have you ever had a tennis lesson 7 

Have you ever played tennis on a full size tennis court? 

Do you play paclclcr-tennis at school" 

Do you know the rules of tennis'7 

Have you seen tennis played in real life? 

Have you seen tennis played on television'? 

Do you play any other net or racquet game e.g. badminton or squash'1 

162 

Yes/No 

Yes/ No 

Yes/ No 

Ycs/1\"o 

Ye~/ No 

Yes/No 

Yes/ No 

Yes/ No 

Yes/No 



Appendix I 

Assessment recording sheet for the serve and rally tests. 

Assessment Sheet 

Serving: 

Name 
School 
Date 

Two sets of ten serves. Serve two balls to the left service court followed by two to the right. 
Continue until you have served JO balls. A let 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 

2 3 4 5 6 7 8 9 10 /10 

Trial# 2 

2 3 4 5 6 7 8 9 10 /10 

Co-operative Rally 

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

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

3. Rally for three minutes. 
4. Student and coach retrieve balls after 6 are used. 
5. The student always starts the rally regardless of who makes an error. 
6. The total number of hits over the net into the legal 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 errors as a cross. 

I 2 3 4 5 6 7 8 9 10 11 12 13 

14 15 16 17 18 19 20 21 22 23 24 25 26 

27 28 29 30 31 32 33 34 35 36 37 38 39 

40 41 42 43 44 45 46 47 48 49 50 51 52 

53 54 55 56 57 58 59 60 61 62 63 64 65 

66 67 68 69 70 71 72 73 74 75 76 77 78 

79 80 81 82 83 84 85 86 87 88 89 90 91 

92 93 94 95 96 97 98 99 100 101 102 103 104 

105 106 107 108 109 110 I 1 1 112 113 114 115 116 I 17 

1 18 119 120 121 122 123 124 125 126 127 128 129 130 

# 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 
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Appendix J 

Masterv Standanu,. for T ennla 

Forehand Goel Final 
Tennis Pmfesslonals Level Level 
Name L 1 s1- L 2 51,m L 3 Sinn l 4 s•- l 5 c,i-. l 6 Coach L 7 Coach 

'---- --

' ------4-..l.---l--+---1-----1-----1--!.--+--1--.l--+--.l--+----+--. .J..---1 

I 
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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 teach ing interventions are quite different it was decided to try and wherever 

possible to keep the sequence of the lessons the same. In both the trad itional 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 o f: 

I. Stance: Ready position. 1
(,(, 

2. Racquet grip 

3. Ball toss and back swing 

4. Overhead strike of the ball and fo llow through. 

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

I. Stance: ' Ready position. ' 

2. Racquet grip: S ingle handed forehand and double handed backhand. 

3. Racquet swing and footwork. 

4. Forward swing sequence, stri king the ball and fo llow 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 tenni s 

lessons on the forehand shot, two o n the backhand and one on the serve. They were made 

famili ar with the management and routines for the lessons. 

2 Lesson sequence 

In the non-mastery phase the lesson plans developed required the coach to fo llow the fo llowing 

lesson sequence: 

1. Warm up . 

2. Introduction of the skil l to be taught. 

3. Skill demonstration and practice. 

4. Minor game or games. 

5. Wann down. 

In a general sense, the coach was required to provide instruction to meet the stated learning 

outcomes related to serving and play ing fo rehand 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 fo r any group work, the numbers of students per court , the 

all ocati on of equipment and , the use of racquets and tenni s ball s, were also dec ided by the coach. 

However, the amount of equipment and the number of courts avaiJable, were he ld 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 demonstrati on 

regard less of individual student tenni s abi lity. When supervising practice it was acceptable to 

make individual player adjustments but, whenever a new skill or drill was to be taught, the whole 

clas 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 enjo iners 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 

Assoc iation 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 e ither set extension activities, e.g., volley, or encourage 

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

4 Mastery Learning protocols 

Ashy & Lee (1984) establ ished 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 establi shed; 

content must be sequenced in a logical, hierarch ical fashion; 

feedback must be provided by progress tests designed to determi ne if students have 

mastered each task; 

remedial activities o r a lternative 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 

sequenc ing the skills so that each movement built upon the previous one and, in turn , served as a 

prerequisite for the subsequent sk ill. Des ign focused on the concept that mastery of a skill in the 

hierarchy was ak in to a closure point. It then required a forward movement from the stude nt 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 dri ven. 

5.1 Introduction to instruction 161 

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 addit ion to verbal instructi on, 

s tudents received diagrams of each level's activity. They were made fam iliar with the 

management of the lessons so that they wou ld know what to do after they mastered a paiticular 

level. At Level J, they were assessed by the coach. At Leve ls 2 - 5 assessment was carried out by 

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

5.2 Forehand 

The sequence sta11ed with a demonstration from the coach of the forehand ground stroke in a 

whole-skill format. Students were then shown the sub-routines o f 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 pos ition i.e. back to the basic stance. Level J mastery 

required students to demonstrate this sequence, without the use of a ball, on call from the coach. 

Only at this level was instructi on taught, practised and assessed as a whole c lass activity. 

Individual students who d id not demonstrate correct technique (mastery), received further 

remedial instruction. 

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

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

167 
The use of an imroductory lesson to the whole <.:lass to establish a starting point or for motivation purposes 

conforms to the structure outlined in the K eller ( I 968) model of personalised mastery learni ng. 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 w ithin this treatment phase accurately renected those 
protoco ls. 
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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 & Wris berg, 2000) . Schmidt and 

Wrisberg contend that thi s 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 

Striker position -+---~ 

D Target Area Levels 2 - 3 

Power Zone for Levels 4 - 5 

Perimeter Fence 

Feeder position for a right han ed 

player. 

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 effo11 to the striker, so the player experie nced the sensation of hitting a ball delivered from 

behind the net. In adopting the modified receiving pos ition it was also thought that students 

might find it motivational to reasonably consistently see the results of their hits clear the net, 

which is no t usually the case for beginners in tennis if they have to hit from the baseline. It was 

also noted that coaches of te nn is usually bro ught players closer to the net when feeding them 

balls in beginner tenni s instruction. 

5.3 Double-handed backhand 

In the pilot stages of the task development it was discovered that it was very difficult fo r a 

beginner player to hit a double-handed backh and using the correct g rip off an own bounce. In 

order to keep the practice and mastery of the early levels at the c losed end of the ski ll 

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 full y extended am1 pos ition above the head, release/drop 

the ball to a bounce. The striker, already with two hands on the racq uet, could then hit the ball off 

the first o r 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 maintai ning students hitting from the service line with the inherent 

advantages just outlined, a ' power zone' was introduced. The power-zone (see d iagram prev ious 

page) was the area immediate ly beyond the oppos ite baseline. The ball now had to be land in th is 

zone while also not hitting the perimeter fence of the courts on the full. The distance from 

service line to base line equates, in tenni s terms, to a 'good length ' ball hit from the base line of 

a tennis cou11. As such it requires speed and accuracy in the stroke and some top spin because 

simply s logging or swiping at the ball mere ly 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 

techn ique. T he use of the term power-zone was also thought to provide a ph rase which might 

prove motivational to young students i.e., to play in the ' power-zone,' as well as conjuring up 

images of a powe1ful sho t 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-operati ve 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 s ide 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 

competiti ve ral ly games and to set goals for non-stop rallies from the baseline. 

6.2 Remedial 168 

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

7 The Serve 

7. I Lesson Seq ucncc 

ln the introduction to thi s segment of Treatment B the students were shown the progressions 

throug h all the levels. They were made fami liar 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 assessme nt was carried out by their peers in their group. Assessment 

at Levels 5 and 6 was also unde11aken by the coach. 

"" The use of remedial acti vities and consequent additional ti me al located to the experimental over control groups was a 
major cri ti cism of Slavin 's ( I 987. I 990) regarding the mastery learning studies carried out by students of B loom 
( 1984a, 1984b). Remedial acti vities arc al most a natural consequence of mastery learning and as such needed to be 
included in the design of th i · study. To avoid the cri ticisms made by Slavi n, no additional time was allocated to the 
mastery treatment intervention for remed ial 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 

moti on of the stroke to hit the ball, including follow th rough to recovery position. At Level I, 

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 l. 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 fu rther 

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 serv ice line, known, in tenni s. 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 

Service line for Level 2 

Service line for Level 3 

/ 
Service line for Level 4 

CJ Service target area Level 2 

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-leng th ' 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 moti vational to reasonably 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 o f repetiti ve serves at the same 

variable. Of course this is not the nature of serving in a tennis match and is contrary to the 

principle of specific ity o f 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 s tudent 

cons istent ly strike the ball accurately into a designated area should be the main learning 

outcome. Consultant advice suggested that the straight serve was easier than the diagonal serve 

hence, another reason for the adoption of the practice format at hi s progression of the ski ll 

hierarchy. 

Practice, as with the forehand and backhand structure. took the form of I O consecutive tri als 

(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 bene fits of this struc ture 

outweighed a strict adherence to replicating the specifics of the tennis serve conditions found in 

a match. 

At mastery Level 5, stude nts served diagonally from the baseline but still on ly into one side of 

the court. This was done to further reinforce the unde rl yi ng focu · 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 s ides of 

the court in the manner witnessed in a tenni s 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 dec ision 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 (G uskey & 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 learn ing environment of motor skill performance in a 

game like tenni s. The very nature of tenni s equipment, tightly strung racquets and balls with a 

very high bounce coefficient, makes tenni s a very dynamic game. Small errors are greatly 

compounded over the length of a court and, in the author 's experience as a teacher, tenni s has 

been one of the most difficult games in which to instruct students in a physical educati on 

context. The researcher and tenni s consultant agreed that an 80% mastery level would have been 

very demotivating fo r the majority of the students. In support of this position it is wo1th noting 

that the Metzler ( 1986) investigation also adopted a 60% mastery standard for progress ion 

between tennis mastery levels. 

9 Co-operative Rally 

The learning outcomes of being able to serve and upon receiving serve successfull y 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 tenni s. 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 pe1formance. The practice environment for 

the sub-sk ill s agreed to in the development phase, are not part of the criterion sk ill - 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 comt, but these progressions were designed to move students to the criterion 

version of the skill i.e., a rally, in a quick , but systemati c 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 sumrnative tests are part of the intrinsic structure of mastery learning. 

The transparent hierarchical and incremental progressions of the des ign of thi s 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 fo r 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 sk ill for each mastery 

level. Students also received sheets o n which they were able to record their progress towards 

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

Independent of the coach, the material provided knowledge of results and feedback in relation to 

the ass igned 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 instructi ons and extension programmes. 
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