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AB:3TliAC'.r 

This study investigates the effects of a physical 

fitness training programme on the fitness, reading and 

mathematics performance of intermediate school pupils. 

The role of physical education in the primary school 

curriculum, theories of endurance and health-related 
fitness, as well as the possible relationship of 

physical fitness to academic achievement, are discussed 

and a review of previous studies is made . 

An experimental group of 29 and a control group of 

57 Form 2 boys and girls, aged from 11-13 years, were 

pre-tested on physical fitness, reading and mathematics 

performance. For the next six months the control 

group continued with the school's normal physical educa­

tion programme while the experimental group underwent a 

daily, fifteen minute physical fitness progrc..Jlllile in 

which the exercises were kept submaximal and as contin­

uous a s possible. Both ~roups worked on the same read­

ing and rnathematics programmes. At the end of six 

months both groups were post-tested and a Student 

t-tes t applied to assess the significance of the differ­

ence in progress between the two groups . Since this 

thesis is designed as a study for teachers, all tests, 

activities and equipment were drawn from resources that 

are currently available for use in classrooms. 

The results of this study show a significant and 

generalized trend towards an increase in physical fit­

ness on the part of the experimental group, but not on 

the part of the control group. In terms of academic 

achievement, the experimen'tal group show generalized 

gains in relation to the control group, some of which 

are large enough to show up as significant on at-test. 

The major conclusions of this study are: 

(1) Physical fitness among intermediate school 

children does improve as a result of a daily 

fifteen minute fitness programme. 



iii 

(2) Children who are in a superior state of 
physical fitness perform better in some areas 

of their academic work. 

(3) Motivation, ideally of an intrinsic nature, is 

the key to success in physical fitness activities, 
or for that matter, in any activity. 

The results of this study reinforce current 
theories regarding the importance of physical fitness 

and motivation and also provide some statistically 

significant confirmation of the correlation between 

physical fitness and academic performance. 

The educational implications of this study are 
pointed out and suggestions are made for future 

studies. 
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CHAPTER I 

INTRODUCTION 

1 • 

The purpose of this thesis is to measure the 

efficacy of a daily 15 minute fitness programme upon 
intermediate school pupils in relation to cardiac 

recovery, reading and mathematics. The interest 

springs from the traditional yet currently keen 
concern among educators as to: (a) the role of 

physical education within the school curriculum, 
(b) its relationship to other areas of the curriculum, 

and (c) the community's concern regarding obesity and 
cardiac disease. 

This thesis will find its parameters in the 

syllabuses and standardized testing procedures cur­
rently utilized by our schools. Initial consideration 

will be given to the role of physical educutiu n in L~e 

primary school curriculum. The various notions and 

definitions of physical fitness will then be considered. 
This will be fol.lowed by a study of the influence of 
physical fitness on both reading and mathematics in 
primary schools. 

In considering the role of physical education in 
the whole curriculum, Andrews (1976) states that 

"physical education must satisfy three important 

criteria: 

1. Is what is done relevant to the needs of 
individuals living in society now? 

2. Is what is done worthwhile, i.e. is it one 
of those permanent, unchanging uspects of 
education? (to use Peters' (1966) 
terminology). 

3. Can what is done be organised in such a 
manner that efficient teachin~ is possible?" 

lp.47 - 49) 



2. 
The most difficult of the above criteria to 

answer, 
second. 
British 

because of its philosophic nature, is the 
However, the opening sentence of the 1933 

Syllabus of Physical Training does much to 
reinforce the status of physical education as a 
subject when it states: 

"The place of the Physical in all true education 
is something which begins with infancy and goes 
until the last day of life." (p.1) 

The above approach is similarly reflected in the 
Final Report of the U.N.Conference on "The Role of 

Physical Education•·••·• in the Context of Life-Long 
Education" (1976). Over two decades earlier, a 
similar theme, the harmonious development of mind and 
body, had also been outlined in the 1953 New Zealand 
Primary School Syllabus of Physical Education which 
began 

"All education should be carried on in accord with 
the essential nature of children, making use of 
their natural impulses and satisfying their basic 
needs in ways that will help them to grow well. 
One of the most outstanding characteristics of 
children is their delight in movement and it is 
now realized that, for their healthy growth, they 
need several hours of vigorous physical activity 
every day. One of the major purposes of physical 
education is to provide some of the opportunities 
necessary for children to satisfy this need; 
another is to help them to move easily, gracefully, 
and with economy of effort. But physical education 
is not limited to the merely physical. The whole 
trend of modern thought in this field of education 
is towards using movement as a medium for much 
wider educational purposes - as a means of social 
development and creative expression and as an 
opportunity for the exercise and education of the 
mind and the emotions as well as the muscles. 
These wider purposes are in some degree being 
achieved when, in the quickly-changing physical 
education period, each child matches his powers 
against those of others, learns both to lead and 
follow, to work with his group for a common end, 
and to admire the success of his competitors; 
and when, too, he comes to delight in the growing 
control of his body, to know the satisfaction of 
controlled and graceful movement, and to feel the 
joy of new and adventurous achievement." (p.1) 



3. 
The application of Andrewu' first criterion, re 

relevance to society's current needs, makes the New 
Zealand syllabus look somewhat outdated. Similarly , 
his third criterion, re organisation for efficient 
t eaching, is largely ignored in the New Zealand 
syllabus. The Johnson Report (1977), New Zealand's 
most significant education document of the decade, 

supports the above two criticisms in its claim that 
physical education in New Zealand primary schools is 
spasmodic and lacking in unified direction. 

The syllabus outline of 1953 mentions the contem­
porary trend of thought towards using movement as a 
medium for much wider educational purposes. However, 
the needs of present-day society, a quarter of a 
century later, appear to emphasize physical fitness as 
a major medium for optimal growth development, keeness 
of re sponse to physical and mental stimuli, and avoid­
ance of ill health, especially obesity and cardiac 
related disease s . This concern ha~ been emphasized by 
educationalists and medical experts alike in such studies 
as the French Vanves Experiment (1950-1961), the Medford 
Boys' Growth Study in Oregon (1955-1965) and more recent 
studies by Clarke (1967), Blair's Eltham Primary School 

Study (1977), Fentem's and Bassey•s authoritative 
British report (1978), and the New Zealand Council for 
Recreation and Sport (1978). Roydhouse, a leading 
Australasian Surgeon (1973), and Nye, Associate 
Professor of Medicine at Otago University (1978) provide 

supporting opinions from the medical profession regard­
ing the critical importance of exercise and health 

awareness as part of our education system and lifestyle. 
Beverly Ross (1975), a physical education lecturer at 
Otago University, indicates that there is a New Zealand 
school of thought concerning physical fitness which is 

closely aligned with American, Canadian, British and 
Scandinavian thinking. In the case of Scandinavia, she 
makes particular reference to Astrand 8.1':l.d Rodahl (1970) , 

leading Swedish and Norwegian authorities in physiology . 
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While we may acknowledge physical fitness as 

relevant and worthwhile in terms of Andrews' first 
two criteria, i.e. relevance and worth, it would 
appear that we do little to satisfy them, since 
physical fitness is pres ently assigned no more than 

a brief six week block in the options suggested for 
primary and intermediate physical education yearly 
plans by the currently used N.Z.Physical Education 
Handbook entitled "Planning the Programme" ( 1973), 
(Ref.Appendices 1 and 2). Having acknowledged the 
need for physical fitness and having recognized its 
ongoing nature, subsequent provision for a six week 
"crash course" once a year appears to be a meagre 
allotment of time. 

The above criticism is not,however, to deny the 
many other worthwhile aspects of our physical educa­
tion curriculum, but is merely an attempt to give 
physical fitness the central, ongoing role in New 
Zealand schools, as sugg'ested by the above quoted 
studies . 

Stier (1976) considers Physical Education to be 
"a discipline composed of specific sub-components , 
each in turn being capable of playing significant and 
meaningful roles in the total educational process ." 
He regards "lmowledge - academic development" as the 
first of seven broad areas of objectives fo r physical 
education, saying "the needs of the mental are inextric­
ably connected with activities of the physical." How­
ever Stier does not indicate how they are connected, 
but goes on to state that physical activities must be 

considered as "tools " to accomplish a variety of objec­
tives, "must be selected on the basis of their benefits 
bei~g able to transfer beyond the scope of the physical 
education programme," and "must be evaluable and judged 

as to their suitability in terms of their actual con­
tribution to the total and complete development of the 
child." {pp23-27) Perhaps Stier's mention of a 
"fitness craze" as a result of the Kraus-Weber Fitness 



Tests (1954) will, if given closer consideration, 
provide a more specific link between the mental and 

physical than Stier himself appears able to find in 

his generalizations. 

The foregoing discussion provides a basis for 

this study, viz. to go beyond the broad generalisation 

of the "healthy body - healthy mind" concept by search­

ing for a clearly identifiable link between academic 

achievement and one major area of physical education-. 

physical fitness. 
Crucial to the above intention is an exploration 

of the notion of physical fitness and attempts at its 

definition. Westcott (1976) typifies current world 

thought in his consideration of physical fitness as 

being task specific. In doing so he distinguishes two 
types of fitness 

" 1. Strength fitness,which is a measure of the 
capacity of a muscle group to exert force 
against a r esistWJ.ce. This type of fit­
ness can be measured by applying the over­
load principle. 

2. Endurance fitness, also referred to as 
circulatory-respiratory fitness, which is 
a measure of the capacity of the heart, 
lungs, and circulatory system to deliver 
oxygen to the working cells of the body. 
In simplest terms, the efficiency of the 
circulatory-respiratory system determines 
how much oxygen can be supplied to the 
working muscles and thus determines how 
much these muscles can perform. The tran­
sporting capacity of the circulatory 
system can be increased through partici­
pation in endurance training programmes, 
and is largely, the result of the following 
physiological changes: 

i. Heart becomes more efficient 
(al Cardiac output increases 
(b Stroke volume increases . 
(c Heart rate decreases 

ii. Circulatory system becomes more efficient 
(al Vessel size increases 
(b Blood volume increases 
(c Amount of haemoglobin increases. " 

(pp 15-17) 
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Westcott points out that 
"al though precise standards for endurance 
exercises have not been firmly established , 
most exercise physiologists agree that these 
beneficial physiological adaptations begin to 
occur when large muscle activities are perfonn­
ed in accordance with the following training 
criteria: 

1. The intensity of the activity must be 
sufficient to increase one's heart rate to 
at least 70 per cent of maximum (approxi­
mately 150 heartbeats per minute for 
secondary school students). 

2. The dura tion of the activity should 
approach a minimum of 20 minutes. 

J. Participation in the activity should not 
be less than three times weekly."(pp18-19) 

Westcott's criteria two and three i.e. duration 
and regularity, may appear a heavy demand upon 

teachers in our closely time tabled curriculum when 

one considered a recent investigation throughout 120 
New Zealand state secondary schools by Jones (1977) 
which revealed that time allocations for physical 
education diminish increasingly from form three 

through to form seven. Jones concludes that examin­
ation pressure in our educational system may be a 

major contributing f actor to the above state of 

affairs. Nevertheless, Westcott's second criterion 
regarding minimal duration of activity may be consid­
erably curtailed yet still remain beneficial when one 
considers specific studies (refer Chapter II),along 

with playtime, school sports day and weekend sports 
activities. 

In the past few decades educators , including New 
Zealanders such as Shaw (1972), have endorsed Clarke's 

( 19,67) separation of "fitness" into heal th-related 

(physical) fitness and skill-related (motor) fitness 
which is a similar approach to that taken by Westcott. 
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Clarke refers to those "motor" elements that 
underlie sports performance, such as power, speed, 
agility, balance and coordinaticn. Most of the 
fitness tests that have appeared in the literature 
and in the N.Z.Primary School Physical Education 
Handbooks contain tests largely of this nature. A 
decade later we find a change of emphasis towards 

the health-related (physical) type of fitness test, 
well justified by Matthews (1978). 

Health-related fitness is seen by Clarke as 
involving "those components that are deemed necessary 

for a robust life and which are instrwnental in avoid­
ing heart and circulatory disease". This statement 
provides support for Andrews' (1976) earlier mentioned 
first two philosophic criteria of physical education, 
and appears to outline a more educationally worthwhile 
concept for a school's physical education pro gramme 
wei ghtings than does moto~ fitness. It is thus clearly 
evident that cardio-respiratory fitnes s , muscular 
strength and endurance are agreed upon by researchers 
as being components of health related fitness. Some 
physical educators include flexibility in this category 
because of its importance to good health and the avoid­

ance of injury e.g. Corbin (1974), Johnson (1974), 
Matthews (1973). Me dical personnel often add absence 
of obesity, or weight control as an important component 
of health related fitness e.g. de Vries (1974), Cundiff 

(1975). 
Cooper (1968), after carefully examining various 

sports and fitness programmes from a physician's per­

spective, has strongly encouraged participation in 
endurance (fitness) activities. He claims 

· "Endurance fitness should be your goal. It will 
assure all the benefits of the training effect, 
improving not just your muscles, but your lungs, your 
heart, and your blood vessels. It is the foundation 
on which all forms of fitness should be built." (p.13) 



Cumming (1976), a cardiologist, completely 
endorses Cooper's point of view. He further 

points out however, that we will probably never 
be able to define optimal growth and development, 
either in generalities or in specifics, just as 

8. 

we cannot know with certainty what minimum of 
physical activity is required to attain that optimum. 
This difficulty in establishing absolute criteria 
and measures could account a great deal for the 
still nebulous role of physical fitness activities 
in our class programmes . 

Westcott (1976) comment s that 
"for those of us who are sympathetic with 
Cooper's viewpoint, it is somewhat discoura­
ging to note that those activities which are 
most useful for improving endurance fitness 
(i.e. jogging, bicycling , lap swimming, etc.) 
are sel dom included in secondary school 
physical education programmes." (p. 15) 

The same appear s to be the case in our primary and 
intermediate schools where few of t he team sports, 
and even fewer of the calisthenics, which occupy so 
much of our programmes, have any value in terms of 
cardio-respiratory fitness. Furthermore, Westcott 
r eports research indicating that one out of every 
two Americans discontinues sports activitie s alto­

gether after leaving school. He also provides 
evidence suggesting that most people perform calis­
thenics only when they are compelled to. The impli­
cation here is that our physical fitness programmes 
do not provide sufficiently motivating exercises, 
nor do they inculcate positive attitudes among pupils 
concerning the intrinsic value of fitness activities. 
Westcott•s views are supported by Crawford, a New 
Zealand lecturer in sports studies (1979), who 
argues that physical education is far too often dull, 

the result being alienation of the adolescent from 
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recreational sport. Howtlver, thtl New ZtHuand li tt!r­
ature does not reveal empirical evidence to measure 

against Westcott's research findings. Nevertheless, 
as physical educators, perhaps we need to provide 

games with a higher interest level that require 
continuous routine exercise. These may serve as 
a pre-r equisit e for the more popular team sports 

such as rugby , soccer,hockey, netball, cricket and 
softball, which require fitness for optimum perfor­
mance and avoidance of injury, yet have a neglible 
effect on cardio-respira tory fitness because they do 

not require high, continuous, energy expenditures. 
The lack of emphasis previously placed upon 

cardio-respiratory fitness is further revealed in 
H.Harri son Clarke's (1976) discussion of the "Medford, 
Oregon , Boys' Growth Study", a longitudinal study 

begun in 1955, extending over a twelve year period, 
in which boys were t ested annually within two months 

of their birthdays from the age of seven years until 
high school graduation. Clarke report s that a wide 
spectrum of human traits was tested, with the glaring 

exception, on the physical growth side, of those 
traits related to circulatory-r espiratory endurance. 
Now, following the American experience of a decade 

ago, this a s pect has become an important concern in 
New Zealand, a society which also has become charac­

terised by automation, phases of large-scale unemploy­

ment, an increase in sedentary occupations, economic 
affluence and concommitant increase in mechanical 

transport. 

A life-long approach to physical education in 
terms of physical fitness is strongly supported by 

Schendel (1976). He outlines his concept of physical 

fitness as 
"one which includes factors or component parts 
which are related to the physical health and 
well-being of the individual and which can be 
modified by individual effort in tollowing a 
carefully prescribed program of exercise. It 
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is based on the asswnptions tha. t the individual 
possesses normal organic functions, i s free 
from disease, and has access to an adequate 
diet. When these assumptions hold true, the 
component parts of physical fitness which can 
be measured and then modified through pre­
scribed exercise are as follows: 
1. muscular strength 
2 . muscular endurance 
3. circulo-respiratory endurance 
4. flexibility 
5. body fatness 

While each of these components of physical 
fitness is important, the component about which 
the a dult population needs to be most concerned 
is circulo-respiratory endurance because it is 
linked to the most critical physical health pro­
blem in the United States i.e. cardiovascular 
disease." (pp 75-90) 
Although researchers have not conclusively deter­

mined evidence establishing a causal relationship be­
tween increased physical activity and reduction in 

coronary heart diseas e risk factors, Schendel does 
point out tha t 

"mo s t of the studies reported which deal with 
this topic indica t e a decrease in the incidence, 
prevalence , severity and/or mortality from 
coronary heart disease among subjects who are 
more physically active." (p.76) 

Included among the studies outlined by Schendel 

are those reported by Morris (1 953, 1956, 1966), 

Zukel et al. (1959), Fox and Haskill (1966), Fox and 

Paul (1949), Brown et al.(1957), Kahn (1963), Keys 
(1970), and Skinner (1970). Thus, a broadly 

common view of the importance of physical activity 
has been held by researchers for nearly a quarter 
of a century. 

On the basis of currently available evidence, 
Fox, Naughton and Gonnan (1972) summarized the 
mechanisms by which physical activity may reduce the 
occurrence or severity of coronary heart disease: 



11. 

PHY::3ICAL ACTIVITY MAY .... 
Increase 

Coronary collateral 
vascularisation 

Vessel size 
Myocardial efficiency 
Efficiency of peripheral 
blood distribution and return 
Electron transport capacity 
Fibrinolytic capability 
Arterial oxygen content 
Red blood cell mass and blood 

volume 
Thyroid function 

Growth hormone production 
Tolerance to stress 
Prudent living habits 
Joie de vivre 

Decrease 
Serum lipid levels 

Triglycerides 
Cholesterol 
Glucose intolerance 
Obesity-adiposity 
Platelet stickiness 
Arterial blood pressure 
Heart rate 
Vulnerability to 

dysrhythmias 
Neurohormonal over­

reaction 
"Strain" associated 
with psychic stress 

(p.20) 

Fox, Naughton and German's summary is an endorse­
ment, not only of general Western medical and physio­
logical thought, but also of leading Scandinavian 
Physiologists such as Astrand (Sweden) and Rodahl 
(Norway), (1970). Fentem's and Bassey's (1978) 
report, commissioned by the British Department of 
Health, reviewed over one hundred worldwide author­
ities in the fields of health and physical education 
amd provided significant support for physical fitness 
as a prime promoter of longevity. 

Such knowledge as the above demonstrates the 
importance of what Stamler (1973) terms, "the 
strategy of emphasizing primary prevention in the 
control of the major coronary risk factors." (p.6) 
Primary prevention simply means education - the 
function of our schools. 

Munroe (1976) stated that "top level performance 
in any physical activity is such a complex event that 
it defies evaluation by any singular measurement". 

(p.57) Yet he pointed out that, although total 
performance may be considered as a single entity, 
it must be "broken down" into major component parts 
for detailed analysis and measurement. 
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Huneick or (1974) recognizE,d the diverso nature 
of human performanc e in his attempt to identify 
human factors related to physical performance. His 
list, admittedly limited, included strength, muscular 
endurance, cardiovascular endurance, body type, flex­

ibility, coor dination, speed, agility, balance, 
intelligence , creativity, and motivation. 

However, clear definition of these component 
parts, a s Munroe (p.57) pointed out, has proved to be 
a difficult task and one almost certain to lead to 
some controversy . For instance, any model or 
attempted analysis of motor performance must consider 
the question of specificity versus generality of 
human skill. The concept of general motor ability 
was popular until Henry (1960) advanced his argument 
of neuromotor reaction. Fleishman (1964) referred 
to "abilities " as a more general trait of the 
individual, dependent on both genetic and learning 

factor s , whereas a "skill" is t ask-oriented and 
related to the level of proficiency in a specific 
t ask . He argued that skills can be described in 
terms of the more bas ic abilities . (pp.8-15) 

Despite such controversies as the above, any 
performance requiring total body involvement for long 
duration will tax the cardiovascular and respiratory 
systems , and thus stamina, or aerobic power , is dear 
to physiologists' hearts in terms of its prime 

importance to the definition and measurement of 
physical fitness. This viewpoint leads to the choice 
of cardio-vascular fitness testing, along with the 

motor fitness testing ba ttery (comprising muscle 
strength, endurance and flexibility ) still existent 
in our physical education curriculum, for the purposes 
of this study in the pre and post assessment of a 
daily fifteen minute fitness programme for intermediate 

school children. 
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Nelson (1976) point u out, in rulation to the 

above, that any fitnes s testing in schools is only 

meaningf ul if it is followed up by specific instruct-
ion and post-testing. (It is noteworthy that post-
testing is seldom reported as a feature of New 
Zealand primary schools' physical education programmes.) 
Nelson also argues that the student should be in­

formed as to why a particular test item or exercise 
is being given, the principles upon which the 
exercise is based, and whether different exercises 
may be substituted, thus averting the common im­
pression among students that calisthenics are mili­
taristic, robot-like punishments . (pp.65-72) The 
now popular Step-up Test, as outlined by Broekhoff 

(1976), is an excellent example of an opportunity for 
testing as an educational process. It provides scope 
f or lessons on heart r a t e , pul s e count, the overload 
principle, and the relevance of fitness to heart and 

circulatory disease. 
Nel son (1 976 ) quotes a high school English 

teacher who said she was afraid to undertake any 

kind of fitness pro gramme because, whenever she 

walked upstairs, "her heart beat fast." This was a 

college graduate. What Nelson and other Physiologists 
are still saying theref ore, even in the late 1970's, 
is that physical education, in order to be meaningful, 
should be taught in schools, not only as a testing 
and exercising process, but also as a total discipline , 
involving discussion, questioning, understanding and 

motivation of an intrinsic nature. 
Unfortunately, it must be said that specific 

instruction, like post-testing, does not always follow 
up pre-testing in our core subjects, namely mathemati·cs, 

reading and language. For instance,how many teachers 
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undertake item annlyses on P.A.T.'s or physical 
fitness tests, then teach groups or individuals 
accordingly? Noticeable also, is the fact that 
teachers tend to isolate their curriculum subjects 
rather than consider pupils' gains in one subject 

relative to another. Too often they administer 
P.A.T. tests of achievement in Reading Comprehension, 
Reading Vocabulary, Listening Comprehension, and 
Mathematics , record them in their test register, use 
them too heavily as a guide to mid-year assessment, 
then forget about them. Consideration of the 
relative gain score from one test to the next could 
give as important information as does yearly attain­
ment. What is more, the consideration of relative 
progress between subjects could give teachers height­
ened insight into both pupil learning mechanisms and 
the possible interrelatedness between physical fit­
ness and other subject areas. 

In summary, we have considered the role of 
physical education in the primary school curriculum 
as interpreted by various overseas and New Zealand 
authors . We see that a void has traditionally 
existed regarding physical fitness programmes both 
in theory and practice. However, studies, quoted 

from the past decade clearly demonstrate a growing 

awareness of the importance of physical (health 
related) fitness and this has been reflected in 
modern redefinitions of physical fitness, with their 
stress on intensity, duration and r egularity , foll­
owed by evaluation. The wide-ranging possibilities 
of the influence of physical fitness upon other 
curriculum areas will be further developed in the 

succeeding chapter. 



CHAPT~R II 

1IT~HATURE HBVIhW 

15. 

A great deal of research has been done in 

recent years revealing more about the effects of 

physical fitness training programmes on children's 

physical well-being but little of its effects on 

other developmental factor s . For example, Gilliam 
(1977) reports that in Exblom's study of eleven year 
old boys, mean increase in V02 <1 ) due to interval 

running, sprint distance and strength training 

reached 18% after six months and 58% after thirty 
two months among the experimental group, with figures 

of only 13% and 41% respectively among the control 
group. The resultant mean increase in heart volume 

for the experimental group was 7~ then 48% while the 

control group's increase was 5~ then 37fo. 

Eriksson is reported (Gilliam 1977) as achieving 

a 10% increase in heart volume among subjects in his 

experiments, as did Dubelin (1977). However, in 
their studies, neither had control groups for com­

parative purposes. From the above, and further 

supporting evidence concerning the important role 

that the growth hormone plays in hypertrophy of the 

heart and other organs after exercise, it appears 

that children beginning as early as age 10 can 

enhance their aerobic (endurance) capabilities 

through endurance type training. These notable 
endurance gains are evidence of the fact that, 

during the pre-pubertal and puberty years, children 

are particularly sensitive to the action of the 

growth hormone. 

(1) Oxygen consumption. 
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Data by Erik~s or1 (1977) show that boys of 11 

years increas ed their anaerobic (short duration/ 

high intensity) ability through training, but not 

to the same extent as their aerobic (long duration/ 

relatively high intensity) ability. In fact, 

Eriksson showed that, aerobically, children have 
the same potential as adults when compensation is 

made for body size. Hence maximum V02can be 
achieved for adulthood by involvement in strenuous 

activity during the growing years. 

Relevant to the above is a list of conditions 

outlined by Gilliam (1977) who states that in 
physical training type programmes for children we 

must remember: 

1. frequent rest period. 
2. individual differences e.g. growth spurt -

tires more easily. 
J. avoid abusing fat child - involve, encourage. 
4. be sensitive to environmental conditions -

heat, humidity - need to provide children 
with pro per liquids. 

5. poor skill s in a child could be due to late 
maturation , therefore be patient and await 
development. 

In her 1976 study Murray report s that sport 

can be developmental experience in terms of an 

improving attitude towards achieving. She discusses 

a transfer of achievement desire from the physical to 

the cognitive domain. However, in an objectively 

structured study of 61 male and female 6-13 year old 

emotionally disturbed children, Gruber (1977) found 

that coordination, fitness and academic items were 

unrelated. However, Gruber, in previous studies 

(1975), did find correlates to support the hypothesis 

that an enriched activity environment stimulates more 

favourable structural, chemical, and circulatory 
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ch1:J.11ges in the cereurul corLex. Thlt::1 i::J 1:1upporLed 

by physical education objectives authors, such as 

Cowell and France (1963) and Baley and Field (1976), 
who concluded that regular participation in physical 

activity programmes should, in most cases, enhance 

the interpretive cortical devlopment of children. 
Along the above lines are the"¼ timet1 school 

experiments in Europe, the progress of which was 

fully reviewed by Bailey (1976). These indicated 

that academic learning progresses better if proportion­

ately less time is spent behind the classroom desk. 

In the traditional French elementary schools only two 
hours per week were devoted to physical education 
plus three hours of recreation compared to over twenty­

three hours per week of academic work with homework 

in addition. 

The above became regarded by educationalists as 

imbalance in the programme. Many French headmasters 

and medical practitioners drew attention to the 

inefficiency of afternoon intellectual work for most 

of the children in elementary schools. As a result of 

these evaluations from the medical and teaching pro­
fessions several experiments were set up by the 

Ministry of Education in various regions of France, 

beginning in Vanves, 1951. The experimental classes 

did the major part of their academic work in the 

mornings. Academic studies were reduced to about 

four hours per day with no written homework. The 

afternoons featured up to two hours of physical 

education, totalling seven to eight hours per week. 



The following table indicates the 1969 time­
table used in Vanves (actually used since 1961). 

Table 2.1 
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By 1960 these experiments confirmed that the 
health, fitness, discipline, enthusiasm and, most 
important, academic results, in the experimental 
schools surpassed those in the control classes. 

18. 

Bailey (1976) reports that similar experiments were 
then repeated in Brussels and Japan with like results. 

In 1969, after extensive research in these 
"! time" schools, which grew to involve up to 1500 
classes throughout the 1960's, Dr.H.Perie, Chief of 
the Medical Services in the Ministry of Youth and 
Sports in Paris, gave them a full endorsement on 
behalf of medical experts. He confirmed physical 
education as an integral part of education in that 
it led to the improvement of growth, health and 
motor devlopment. Further, "i time" pupils performed 
better academically and were less susceptible to 
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stresA. Intelligence did not actually improve but 

the "tools of intelligence" became much keener. 
Improved maturity, social adjustment and control of 

aggression were reported features of these pupils. 
Mme Boes, the principal of Va.nves School, when 

outlining the benefits of ""5 time" physical education 
in her school, substantiated Dr.Perie's endorsement 
and added that pupils were keener, better disciplined, 

well prepared for secondary school, and the "esprit 
de corps" among teachers was improved. (Bailey, 1976) 

Bailey further reports that, on tLe basis of 
these findings, a dramatic development came in 19b9 

when the government specified "i time" physical 

education for elementary schools in France, amount­

ing to about six hours per week. At the same time 

five hours of physical education per week were inserted 
into secondary schools, dependent upon personnel and 

equipment. Canada was very quick to follow France's 

lead in reassessing the suitability of its classroom 

programmes in the light of the "-s- time" study. 
Typical among the many physical fitness research 

programmes carried out in recent ye~rs is that of 

Stewart and Gutin (1976) who reported on the cardio­

respiratory fitness of normal 10-12 year old males 

after an eight week running programme. In studying 

changes in submaximal and maximal heartrate and VOe 

they found that the heart rates of the training group 

averaged approximately 90~ of the control group and VOe 

max. did not change significantly with training. Thi s 

led the authors to point out that the apparently high 

threshold for a training effect on the VOa max. in 

children is probably related to their naturally acti 

lives, that is to say, the stresses induced by shor 

term training are probably small when compared with 

the overall activities of children. 



On the other hand, Stewart and Gutin found 

that submaximal heart rate during bicycle and 

treadmill exercise decreased significantly with 

training. The 02 cost of these submaximal tasks 

remained unchanged. These findings suggest that 

the use of V02 max. as the only criterion for 
cardio-respiratory fitness may be misleading. 

20. 

Since most work tasks proceed at a submaximal rate, 
and since a training-induced improvement in sub­

maximal response was demonstrated without improve­

ment at maximal effort, perhaps submaximal physio­

logical and performance measures are more important 

than maximal ones in the assessment of cardio­

respiratory fitness. Step-up tests with pulse 

counts would be a good example of such a means of 

assessment. 

Van Handel et al. (1976) gained significant 
reductions in HR( 1) during all submaximal work tasks, 

consequent upon a preceding training period of 

cycling and treadmill running, when they studied 13 

middle-aged sedentary men and women. Their data 

indicates that a moderate, progressive running 
programme of short duration can produce significant 

changes in cardiovascular function. These alterations 

were reflected in a reduced HR at a given submaximal 

workload and suggest a reduction in cardiac stress. 

Also improved was Recovery HR after submaximal 

stress. 

Thoren (1971) ran a study on 15 boys, 11-12 
years of age, all obese, who participated in a 

physical activity programme twice a week in addition 
to their regular physical training classes in school. 

(1) Heart rate. 
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The boys decreased their degree of overweight sig­
nificantly and at the same time their physical work 
capacity increased (see Table 2.2). 
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Changes in mean heart rate at unchanged submaximal 
work load during on year with different degrees of 
training in obese prepubertal boys. 

This approach to treating obesity, one of the largely 
untreated health problems among our children, was 

found to be a more economical method than traditional 
medical and dietary r egimes. 

Gettman at al.(1976) initiated control, 1 day, 
3 day and 5 day per week training groups . Training 
sessions were 30 mins. for 20 weeks at approximately 
85-90% max.HR. Subjects were 55 volunteer prison 
inmates, age 20-35 years. Significant improvements 
occurred in direct proportion to frequency of training, 
in resting and recovery heart rates, treadmill pei:­
formance time, VOa max.,max.Oa pu.lse( 1)and VE max.< 2) 

Skinfold fat was reduced only in the 5 day group. 
The authors concluded that frequency of training is 
an important determinant in eliciting changes in 
cardiovascular and performance variables in body 
composition. 

(1) Pulse rate at maximum effort 
(2) Maximum ventilation 
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A simila r study to the above by Miles et al. 

(1976) gave closer attention to actual workout 
duration than to number of training times per week. 

The authors' purpose was to determine the effects 
of 15, 30 and 45 minute training sessions on 

maximum performance and cardio-respiratory fitness 
variables , body composition, pulmonary function, 

and serum lipids. Subjects included 59 prison 
inmates aged 20-35 years. Training included run­
ning and walking 3 days per week at approximately 
85-90% max.HR for 20 weeks. Distance covered per 

exercise session was 1.75, 3.25 and 5.1 miles for 

the 15, 30 and 45 min. groups respectively. 
Improvement s in the above variables were proportional 

to the duration of the training sessions i.e. the 
subjects tra ining in the longer duration sessions 
showe d the greatest improvements. 

In an extens ive study Jackson (1976) reports 

that 9 and 12 minute distance runs proved to be sig­
ni f icantly correlated with V02 max. in children and 
that such runs provided a suitable means for fitness 

training as well as a basis for fitness testing in 

elementary school boys and girls. Jackson's work, 

along with that reviewed in the fore going studies, 

provides a rationale for a class fitness programme 

aimed at increasing VO, max., thereby reducing HR, 

as well as averting obesity. 

On the question of the correlation of physical 
education with academic achievement the Florida 

Stste Department of Education's 1975 report outlines 
very extensively the relationship of physical skills 
to reading readiness and ability. Their emphasis 

however, is upon motor skills as well as use of 

sports literature as a medium in language and read­
ing programmes , rather than upon fitness activities. 
The essence of the Florida report lies in the per­

ceptual motor approach, as demonstrated. in the 



Muriunne Front,i r.:, Prot:rnmmo (1964) and later by 

Robert E.Vallett (1974) and Marie Clay (1972). 
The perceptual-motor approach, which refers 

23 . 

to the relationship between physical maturation 
and the ability to learn, pr ovided a bas is for 

Blair's (1977) Eltham study which looked at the 
relationship between motor devlopment and achieve­

ment among five and s ix year old pupils . Dealing 
with such a young age group unfortunately made it 
impossible for the results of Blair's programme to 

be measured in concrete terms. Nevertheless, his 
observations reflect a similar success to that 

earlier reported in the Vanves "~ time" experiment. 
Two other New Zealand s tudies on the relation­

ship of physical fitness t o academic achievement 
were undertaken by Small (19G6) and Lewis (1971) . 

Although they dealt with University student s , an 
older and therefore more objectively measurable age 
group, neither study pointed to a significant 

relationship . In fact Lewis, in his conclusion , warned 
that, only with caution , should any attempt be made 

to justify a physical education pro gramme along the 

lines of its relationship to academic achievement 

until the relationship is more fully investigated . 

Despite the pauc ity of studies on older pupils 
and the difficulty of gaining objective measurement on 

younger ones , Plack (1968) found fairly substantial 

correlations r anging from . 64 to .87 between reading 
evaluations and motor coordination skills for child­

ren in grades 1, 3 , and 5. Ismail and Gruber ( 1967) 

found that items involving intricate hopping patterns 

were moderately related to scholastic achievement in 
upper elementary boys and girls . Kirkendall and 

Ismail (1970) adued coordinated arm swing patterns to 
the hopping items and found that both sets of items 

discriminated among three discrete intellectual groups 

of elementary childr en . 



Thomas and Chiss om (1972) also found signi­
ficant correlations between perceptual motor and 

academic achievement items in kindergarten, first 
and second grade children, but not in third grade 

children. The relationships decreased as age 
increased, indicating that abilities between the 

two domains become more specific as age increases. 

Nevertheless, motor skills having been inculcated, 
it does appear on the basis of earlier reported 

research that physical fitness remains a pre­
requisite for that keen edge on pupils' "tools of 
intelligence", to borrow a phrase from Dr.H.Perie 

(1969). 

24. 

In respect of physical fitness, Huey (1968) 

makes the point that psycholphysiological correlates 
of the reading process have been investigated for 

about a century. He states that, while the liter­

ature is replete with studies of eye movements, sub­

vocalization, and electrical activity of the brain 
during reading, a paucity of research exists on the 

role the heart plays in the processing of printed 

text. 

One such study was undertaken by Campbell 

(1977), which measured increase in heart rate during 

reading caused by anticipation of comprehension 

questions to follow. More important to this review 

was Campbell's further investigation of the corre­

lation between heart rate, reading speed and compre­
hension. Campbell found no significant correlations, 

therefore the conclusion of his study, overturning 

previous research, was that heart rate is not 

directly linked to cognitive activity. 

The above, along with two similar studies by 

Wark et al. (1972) and Reichurdt (1977), constitute 
the only three studies reported that have required 
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subjects to read a continuous text while heart 
rate is measured. However, these studies use 

heart rate merely as a recording measure, whereas 
by manipulating heart rate as a variable this 

study may be able to demonstrate that physical 
fitness , in t erms of a cardio-respiratory 
definition, does indeed affect cognitive perfor­
mance. 

The above notion can best be illus trated by 

begining with an outline of Gabbard's (1978) 
investigation of the relationship between physical 
exertion and mental performance in elementary 
school children. Gabbard found that 95 second 

graders performed significantly better on mathe­

matical problems 5 minutes after a period of 50 

minutes physical exertion than aft e r no induced 
exertion. Testing also revealed no significant 
difference between male and f emale mean diff'erence 
scores . Durations 20, 30 and 40 minutes physical 
exertion did not e ive a s significant correlations 

as 50 minutes. This last time revea led a .05 level 
of significance on the one-way AN0VA and a Dunnett 
Test value of 2 .28 

The above findings support those of Davey 

(1957), Duffy (1962) and Marteniu.k (1976), all of 
whom put increase in mental performance down to an 

arousal function on an inveted U basis, whereby 

induced physical exercise for 40 or 50 minutes may 
exert students to the point of relaxation rather 
than arousal, thus enabling students to concentrate 
on mental functions. 

Three approaches to the relationship between 

physical and mental activity have been considered 
in this review: 
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(a) Cortical development - Cowell and France 

(1963), Gruber (1975), Baley and Field 
(197b) 

(b) Enriched physical activity - Vanves (1951) 
Frosti~ (1964), Clay (1972), Vallett (1974~, 
Blair l1977) 

(c) Arousal function - Dave~ (1957), Duffy 
(1962), Marteniuk (1976), Gabbard (1978). 

All three approaches appear to give a basis for 

hypothesizing a link between physical fitness and 
cognitive performance. This is especially so when 
we consider the proven cardio-respiratory efficiency 

of the short runs advocated by Jackson (1976) and 

his contemporary researchers. Training for cardio­

respiratory fitness by means of short bursts of sub­
maximal physical activity may therefore be just as 

effective as the 40 or 50 minutes advocated by 

Gabbard (1978), if we accept the findings of Jackson 

and related researchers on the development of quicker 
recovery rate of pulse following brief periods of sub­

maximal exercise. 

The above research findings provide a basis for 

the hypotheses and experimental design which follow. 

An attempt will be made to confinn or refute the 

observations of New Zealand and overseas researchers 

in the light of findings from the New Zealand 

environment. 



CHAPTER III 

EXPERI M£~TAL DESIGN 

21. 

Aims of Study: This experiment is an attempt 

to measure the efficacy of a daily 15 minute fit­
ness programme for intermedi a t e school children to 
te s t the theory that children who are in a superior 

state of physical fitness will perform better in 
their school work. If this is so they will be 
expected t o gain better marks than a control group 
of pupils on t ests of the following nature: 

1. Physical Fitness 
2 . Readi ng Compr ehension 
3. Reading Vocabulary 
4. Li s tening Comprehension 
5. Mathematics Problems and Basic Facts 

Hypotheses : 

1(a) Experiment al pupils will have improved their 
Shuttle Run times by comparison with the control 
pupils . 

(b) Experimental pup i ls will have improved t heir Sit 
Up scores by comparison with t he control pupils. 

(c) Experimental pupils will have increased their 
Softball Throw dist ances by comparison with the 
control pupils . 

(d) Experimental pupils will have i mproved their 
550 metre Run times by compari son with the 
control pupils . 

(e) Experimental pupils will have improved their 
5 minute Run distances by comparison with the 
control pupils . 

2. The experimental pupil s ' pulses will have 
dec r eased by comparison with those of the control 
pupils in the following instances: 

(a) at res t 

(b) during the period O - 1 minute immediately 
after a 5 minute exercising period. 
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(c) during the period 1 - 2 minutes after a 

5 minute exercising period. 

(d) during the period 2 - 3 minutes after a 
5 minute exercising period 

(e) during the period 3 - 4 minutes after a 
5 minute exercising period. 

3. The experimental pupils' Basic Multiplication 
Facts recall will have improved by comparison 
with that of the control pupils. 

4. The experimental pupils' Basic Addition Facts 
recall will have improved by comparison with 
that of the control pupils. 

5. The experimental pupils' Multiplication Tables 
at speed will have improved by comparison with 
those of the control pupils. 

6. The experimental pupils' Addition Tables at 
speed will have improved by compari son with 
those of the control pupils. 

7. The experimental pupils' P.A.T.Mathematics raw 
scores will have i mproved by comparison with 
those of the control pupils. 

8. The experimental pupils' P.A.T.Reading Compre­
hension raw scores will have improved by 
comparison with those of the control pupils. 

9. The experimental pupils' P.A.T.Reading 
Vocabulary raw scores will have improved by 
comparison with those of the control pupils. 

10. The exp erimental pupils' P.A.T.Listening 
Comprehension raw scores will have improved by 
comparison with those of the control pupils. 

Method: 
Two groups of children will be set up in order 

to compare the effects of a normal, two period per 

week physical education programme with an experimental 
programme comprised solely of daily periods of 

physical fitness exercises. The exercises • in the 

experimental programme will take the form of callis­

thenics and fitness circuits, as recommended in the 
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New Zealand Department of Education's (1973) 
Physical Education Handbook, together with obstacle 

courses and jogging. The physical motor activity 
involved will be kept as constant as possible, yet 

at a submaximal rate, lasting for a duration of 15 

minute s . 
The experimental programme will observe,as 

closely as possible, the weekly timetable outlined 

in Table J.1. 

Monday 

Tuesday 
Wednesday -

Thursday 

Friday 

Table J.1 
Experimental Timetable 

callisthenics (3 min .),' run (12 min.) 

fitness circuit and 400m. run 

callisthenics (3 min .), run (12 min.) 

callisthenics (7 min.), obstacle course 
(8 min.), (School Sports p.m.) 
callisthenics (3 min.), run (12 min.) 

The experimental programme will necessarily be 

flexible, especially on Thursdays, due to timetable 

interferences, school sports fixtures, weather 

factors and pupils' motivation. 

The control programme will follow the school's 

normal, yearly, physical education plan of two 

periods weekly, each of 35 minutes duration, 

together with school sports afternoon.(Ref.Table 3.2) 

Term One 
eek: 2 3 4 5 

Table 3.2 
Control Timetable 

10 11 
Swimming Fitness Small 

Ball 

12 13 14 
Large Ball 

Term Two 
Wee 

Term Three 

2 
Ball 

Wee : 1 2 3 4 
Gymnastics 

5 
Fitness 

11 12 13 
G astics 

0 1 
Athletics 

1 14 5 
Swimming and 
Water Safet 
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The control gr oup will undergo 70 minutes of physical 

educa tion lessons pe r week, while t he experimental 

group will undergo 75 mi nut es of physical fitness 
activities . The experiment al group will thus be 

excluded fro m the s chool's nor mal yearly plan, how­

ever both control s and experimentals will participate 
in normal rece~ses and school sports. 

The duration of the experiIIlental programme will 

be six months , from March to Augus t i nclusive, i.e. 

Term One , V,e ek 5 t o Term Two, Vieek 13. This will 

minimize interruptions to the experiment in terms of 

holidays , consi sting of Easter and two weeks in May, 
and will corre ~pond with the hlarch annual achi evement 

t est i ng undertaken nationally i n New Zeal and schools 

from St andaru Two to Form Four i n both r eadi ng and 
mat hemati cs . 

~he ma thematics and readine prograrrunes will be 
pl anned identically for the experimental and control 

classes , dependine upon the availability of resources . 

Sub j ects : The subjects will be ei ghty- s ix Form 2 

boys and girls, aged from 11.8 to 1J . 2 year s as a t 

1s t March 1979 , all of l owe r to rnidule class socio­

economic backgr our1ds . They will be organised i n to a 

syndicat e of three cla~~eti , one of which will be the 

experiment a l group , the others being cont rol gr oups 

"one " and "two ". The classes , or groups , will be 

equivalent nwnerically and in sex distribution, but 

diver se and unstreamed i.e. r andomly assigned , on 

mental and physical mo tor abilities . A check on 

randomness will be made by inspection of pre-test 

r esults to ascertain if major differenc es between the 

experiment a l and control groups exi st . 

Cross gr oupi ng, based on ability, will be under­

taken across the three classes i n ma thematics and 
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reading . 'J.'his should eliminate , to a large extent, 
the variable of teacher ability . Fo r example , one 

class might perform better at mathematics or reading 
because of it :::; teacher' s parti cular ability or 

interest in the subject. However, by cross grouping 

the classes three ways , so that one third of the 
experimental s are in each class, the problem should 

be minimized. 

Sport and academic interest among pupils will 

not be taken into account for selection of the experi­

mental group . Hather, these factors will be left, 

especially the former, to be cultivated by the in­

herent motivational a spect of the experimental pro­
gramme, an integral part of the study , whi ch must be 

considered for its possible "Hawthorne Effect". 

Instrumentation: The following table outlines the 

testing battery to be initiated for both experi­

mental and control classes : 

Table 3.3 
Te s ting Battery 

FEB . MARCH------------bXP r;RI W:•.;NT------ AUGUST DEC . 

1 . Motor Fitness Performance It ems 
P 2.Cardiac Recovery Rate P 
R 3.Maths: 36 Basic Multiplication 0 
E Facts S 
T 4.Maths :45 B~sic Addition Facts T 
E 5.144 Times Tables T 
S 6.144 Addition Tables E 
T ?.Maths P .A.T. S 

8.Reading Compr ehension P.A.T. T 
9.Reading Vocabulary P.A.T. 

10.Listening Comprehension P. A.T. 

1. Motor fitness performance items will consist of 

four test s normed and prescribed in the New 

Zealand Department of Education's Physical 

Education Handbook (1973), for use by classroom 
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teachers . The items will be Shuttle Run, Bent Knee 

Sit Ups, Softball Throw and 550 Metre Run. A fifth 

item will be included for the purpose of broadening 

the motor fitness testing battery, namely, a 5 Min­

ute Run. (refer appendices 3 - 6 ). 
2. Cardiac recovery rate will be measured by means of 

the Harvard Step Test which was developed by Brouha 

and associates in the Harvard Fatigue Laboratories 

during World War II. (Brouha et al. 1943, 1944 ) 
The test was constructed for the purposes of mea­

suring the abili ty of the body to adapt itself to 

hard work and then recover. Original evidence of 
validity for the Harvard test was based upon endur­

ance in treadmill running, maximum heart r ate per 

minute, and blood lactate level. Studies on Harvard 

undergraduates showed that athletes scored highe r 

with less variable score s than did non athletes , and 

increased their scores with more trc1 ining , while 

termination of training resulted in lower scores . 

There are tv,•o forms of thi s te s t - the long 

form and the short form - the only difference being 

in the number of times pulse count s are r ecorded. In 

the long form of the Harvard Step Test the subject 

exercises on a twenty inch bench for a s long as 

possible with a maximum of five minutes . The 

cadence is thirty steps per minute , which is qui te 

strenuous - the most common criticism of this test. 

The pulse is counted from one to one and one-half, 

from two to two and one-half, and from three to 

three and one-half minutes af t er cessation of the 

step-up exercises. 

Modifications have been made to the Harvard 

Step Test fur various purposes by Jung (1951) then 
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Skubic and Hodgkins (1 955 ). In vi ew of the fact 
that this experiment will not be r equiring t he 

Ha rvard norms but will operate on r elative improve­
ment in performance , one modification i s able t o be 

made, namely reduction of bench height from twenty 
i nche:;; for adults to fourteen inches for intermedi ate 

school pupils . A further necessity for ass essment 

of perfo rmance will be the extra r ecording of pulse 
count one minute prior to testing and immedi ately 

afterwards . ( Ref .Appendix 7) 
3. and 4 . All thirty- six basic multiplication 

facts and forty- five basic addition fact s will be 
administered to the three groups of pupil s by their 

mathematics t eacher s . Items will be r ead orally by 
the teacher at three second intervals and pupils will 
record answers only . The purpose will be to assess 

control versus experimental pupils' relative improve­
ment on bas ic facts computat ion under the r equire­

ments of time and listening factors . (Ref . Appendix 8) 

5 . and 6 . Tables testing will take the form of 
two scrw.abl.ed t abl e grids in both multiplication and 
addition , totalling 288 items, each t est t o be com­
pleted wi t hin four mi nut es . The purpose will be to 

assess control versus experimental pupils ' relative 

i mprovement in speed of computation . (Re:f .l~ppendix 9) 

7 , 8 , 9 ,1 0 . Progressive Achievement Tests 

(P.A.T.'s) will be administered in Mathematics , Read­

ing Comprehension, Reading Vocabulary and Listening 
Comprehension . These tests , designed to measure 

pupils ' achievement in specific curriculum areas , 
are normed fo r use annually at the end of February 

or early March in class es from Standard Two to Form 

Four. The P .A.T.' s have parallel forms , A and B, 
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in order to avoid a practice effect. Once again , 

the relative improvement of the experimental versus 

the control group will be considered. Because of 

the experimental design, post-testing will necess­

arily be undertaken after six months, rather than 
on the usual a11nual basis for which the tests were 

normed. (Refer Appendices 10-13) 

All the above tests are objective tests of 
performance and can theref ore be expected to be more 

reliable than subjective observations of progress. 

This is not to deny the place of the latter in 

daily classroom evaluation. However, observational 

tools, such as pro gress card ratings in Stability , 

Coopera tion, Independence and Perseverance, or 

teacher,pupil and parent que s tionnaires, will not be 
employed in this study. 

Assessment of progress in r elation to the experi­

mental hypotheses will be based upon pupils' compar-

itive improvements in post-tests. The average 

scores of the experimental class and control classes 

will then be considered in relation to one another 

by means of a one-ta iled t-test , since the hypotheses 

are directional. Specifically, control and experi­

mental group pre and post-test scores will be subject 

tot-tests. Ideally there will be no significant 

difference between the two groups' pre-test scores. 

However if the experimental programme proceeds in 

the hypothesized manner, the post-test results should 

show a significant difference in favour of the 

experimental group. Particular notice will be 

taken of pupils with ill1usually high or low differences 

between their pre-test and post-test scores and 

retrospective comments will be made. 
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HJ.:;SUL'l' :..i ( 1 ) 

Hypothesis 1( a ): Experimental pupils will have 

improved thei r Shuttle Run times by comparison 

with the control pupils. 

Table 4.1(a) 

Motor Fitness Performance Test 
_________ S_h_u_t_t_l_e Run (seconds ) 

Expt. 

N=29 
Control 

N=57 

M 

S . D. 

M 

~. D. 
t = 

Pre-Test 

8 .44 

0.59 
8.79 
0 . 98 
1.76* t 

Post-Test 

8 .17 
0.64 

9.85 
o.89 

= 9.03** 

35. 

Table 4.1(a) indicates that the experimental 

group achieved a slight irnprovement in its Shuttle 

Run times, while the control group 's times fell 

away considerably. The t-test shows that a 

significant and substantial difference on this 

test has develo ped over the experimental period, 

lending strong support to the research hypothesis. 

(1) In reporting the findings in this Chapter, 

the following indications will be used: 

* significant at the 5% level of probability. 

** " II " 1% " " " 



Hypothesis 1(b): Experimental pupils will have 

improved their sit up scores by comparison with 
the control pupils. 

Expt. 

N=29 
Control 

N=57 

Table 4.1(b) 

Motor Fitness Performance Test 

Sit Ups (no.in 1min .) 

Pre-Test Post-Test 

M 28 .10 33.24 
S.D. 10.62 9.84 
l,'I 28. 42 29.70 
S.D. 9.47 8 .81 
t = -0 .14N . :5 . t = 1. 69* 

36. 

Table 4.1(b) indicates that the experimental 

group increased its number of Sit-ups to a signi­

ficant extent by compari s on with the control group. 

Hypothesis 1(b) is supported. 



Hypothesis 1(c): Bxperimenta l pupils will have 

increased Softball Throw distances by comparison 
with the control pupils. 

Expt. 

N=29 
Control 

N=57 

Table 4.1(c) 

Motor Fitness Performance Test 
Softball Throw (metres ) 

Pre-Test Post-Test 

M. 22 .62 28 . 59 
S .D. 7.40 7 . 26 
M. 21. 98 21.84 
S .D. 8 . 77 9 . 74 
t = 0 .34 N .S . t = 3.29** 

Table 4. 1(c) indicates that the experimental 
group improved its Softball Throw distances signi­

ficcntly by comparison with the control group . 

Hypothesis 1(c) is therefore strongly supported . 

37. 



Hypothes is 1(d): Experimental pupils will have 

improved their 550 metre Run times by comparison 
with the control pupils. 

Table 4.1 (d) 
flioto r Fitness Performance Test 

550 metre Run 

38 . 

Pre-Test .Post-Test 

Expt. M. 2. 25 2 .18 
N=29 S . D. 0.32 0 .37 

Control r.r . 2 . 20 2 . 63 
N=57 S . D. 0 . 30 0 .54 

t = -0.71 N. S . t = 4 . 0J** 

T~.ble 4.1 (d) indica tes an impr ovement in 
550 metre Run time on the part of the experimental 

group a s opposed to a decline by the control group. 
The significance of the t-test s t rongly supports 
Hypothesi s 1( d) . 



Hypothesis 1(e): E_;.._perimental pupils will have 

improved their 5 min .Run distances by comparison 
with the control pupils . 

Table 4.1(e) 
Motor Fitness Performance Test 

5 minute Run {metres~ 

Pre-Test Post-test 

Expt. M. 887 . 59 958 . 62 
N=29 S . D. 178 . 86 245 .70 

Control M. 930 . 53 928 . 95 
N=57 S.D . 159.58 203 .93 

t = 1 • 13 N.S . t = -0.59 N.S. 

Table 4.1(e) indica t es tha t the experimental 
group improved its 5 minute Run distances while 
the control group remained virtually the same. 
Specifically, from an initially lower pre-test 
average the experiment group improved to outperform 
the control group, which is in line with t he find­
ings of previous hypotheses. However, the method 
of analysis employed in this study does not allow 
this particular hypothesis to be supported at a 
statistically significant level. 
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Hypothesis 2(a): The experimental pupils' pulses 

at rest will have decreased by comparison with those 
of the control pupils. 

Table 4.2(a) 

Harvard Step Test 

Pulse Rates at Rest 

Pre-Test Post-Test 

Expt. M. 88.83 86.03 
N=29 S.D. 8 .19 6.25 

Control M. 86.74 86.58 

N=57 S.D. 15.53 9.69 

t = -0.68 N.S. t = 0.28 N.S. 

Table 4.2(a) indicates that the experimental 

group's mean resting pulse rate decreased slightly 

as a result of the experimental programme, while 

that of the control group remained the same. 

The experimental group's gain was not significant 
on at-test, therefore Hypothesis 2(a) was not 

supported. 
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Hypothesis 2(b): The experimental pupils' pulses 

during the period 0-1 minute immediately after a 
5 min. exercising period will have decreased by 

comparison with those of the control pupils . 

Expt . 

N=29 

Control 

Pul se 

M. 
S.D. 

M. 

S .D. 

t = 

Table 4. 2 (b) 
Harvard Step Test 

Rates-immediate post 

Pre-Test 

145 . 48 
12 . 94 

143. 65 
12.34 

exercise 

Post-Test 

129 . 79 
12.47 

146 .63 

1 J.85 

-0.64N.S . t= 5.51** 

Table 4.2(b) indicates that the experimental 

grou p ' s mean pulse rate decreased by comparison with 

the control group whose results in fact showed a 
s l ight increase . The significant t-test r esult 

provides strong support for Hypothesis 2(b). 
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Hypothesis 2(c): The experimental pupils' pulses 

during the period 1-2 min. after a 5 min. exercising 
period will have decreas ed by comparison with those 
of the control pupils. 

Expt. 

N=29 

Control 

N=57 

Table 4.2(c) 
Harvard Step Test 

Pulse Rate at 1 min. uost exercise 

Pre-Test Post-Test 

M. 118.21 108.55 

S.D. 11 • 15 10.34 

M. 121.23 122.67 
~.D. 9.72 10.21 

t = 1.29 N.S. t = 6.04** 

Table 4.2(c) indicates a decrease in mean 

pulse rate and standard deviation on the part of the 

experimental group. The control group showed a 

slight increase. The significant t-test result 
provides strong support for Hypothesis 2(c). 
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Hypothesis 2(d ): The experimental pupils' pulses 
during the period 2-3 min. after a 5 min. exercising 

period will have decreas ed by comparison with those 
of the control pupils . 

Expt. 
N=29 

Control 

N:57 

Table 4.2(d) 
Harvard Step Test 

Pulse Rates at 2 min. po s t 

Pre-Test 

M. 108 . 21 
S . D. 10.87 

M. 107 .54 
S . D. 10.72 

t = -0.27 N.S. 

exercise 

Post-Test 

98.62 

7 .98 

108 .42 

9.51 

t = 4.76** 

Table 4.2(d) indicates a decreased mean pulse 
rate and standard deviation on the part of the 
experimental group, while the control group 's post­

test results show a slight mean increase in pulse 
rate and a less er improvement in standard deviation. 

These data lend strong support to Hypothesis 2(d). 
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Hypothesis 2(e): The experimental pupils ' pulses 

during t he period 3-4 min . after a 5 min . exercis ing 
period will have decreased by comparison with those 

of the control pupils . 

Table 4.2(e) 
Harvard St ep Test 

Pulse Rates at 3 min . post exercise 

Pre- Test Post- Test 

Expt . M. 100.76 88 . 97 
N=29 S . D, 10.88 6 . 57 

Control Ii1 . 97 .42 97 . 45 
N=57 S , D. 11.81 10.93 

t = -1. 27 N, S . t= 3 . 83** 

Table 4 .2( e) indicates that the experimental 

g roup ' s mean pulse r a te and standard deviation have 

decreased si~nificantly , while the control group ' s 

post-test results remain relatively constant . 

Hypothesis 2(e) is therefore strongly supported . 



Table 4.2(f) Summary 
Ph sical Fitness Test Results 

N. Expt . = 29 xpt . 0ontro t - test . ~ . - est 
N.Control = 57 Pr eTest Pretest Posttes,:; 

1.Motor Fitness 
(a)Shuttle Run :i; 8 . 44 8 . 79 8 .1 7 9 . 85 

0- 0. 59 0 . 98 1. 76 0 . 64 o . 89 9 . 03** 
(b)Sit Ups 5: 2C.10 28.42 33 . 24 29.70 

er 10.62 9 . 47 0 .1 4 9 . 84 8 . 81 1 . 69* 
(c)Softball Throw x 22 . 62 21 . 98 28 . 59 21 . 84 

a- 7 . 40 8 . 77 - 0 . 34 7 . 26 9 .74 - 3 . 29** 
(d) 550 metre Run ;r. 2.25 2 . 20 2 . 18 2 . 63 

er 0 . 32 0 .30 - 0 .71 0 .37 0 .54 4 .03** 
(e) 5 min.Run :c 887 . 59 930 . 53 958 . 62 928 . 95 

er 178 . 86 159.58 1 • 13 245.70 203 . 93 - 0 . 59 
2.Harvard Step~est/ Pulse 

(a)Rest :x 88 . 83 86 . 74 86 . 03 86 .58 
0- 8 .1 9 15 . 53 - 0 . 68 6 . 25 9 . 69 0 . 28 

(b)Immediate Post Exercise :x. 145 .48 143.65 129 . 79 146 . 63 
<r 12. 94 12.34 -o . 64 12. 47 13.8 5 5. 51 ** 

(c)1min.Post Exercise .x. 118 . 21 121 . 23 108 . 55 122 . 67 
c- 11 • 15 9 . 72 1 . 29 10 . 34 10 . 21 6 . 04** 

(d)2min.Post Exercise x. 108 . 21 107 . 54 98 . 62 108 . 42 
<r 10.87 10 . 72 - 0 . 27 7 . 98 9 . 51 4 . 76** 

(e)3min.Post Exercise x 100 . 76 97 . 42 88 . 97 97 . 45 
a- 10.88 11 . 8 1 - 1 . 27 6 . 57 10 . 9J J .83** 

~ Significant at 5% level of probability . 
** ti II 1% It 11 II 

.b 
I.J' 
• 
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The asterisked t-tcst res ults in Table 4.2(f) 

Summary indica t e that all the physical fitness 

hypotheses were substantiated, with the exception 
of two, namely 5 inin . Run and Ha rvard Step Test/Pulse 
at Res t. 

In the case of the 5 min.Rw1 tes t (Table 4.1e) 
the experimental group i mpro ved its distances 

noticeably. However, it was accompanied by an 
increase in standard deviation and no conclusive 
decision could be made by the analytic method used 

in this study . 

Similarly, in the case of the Harva rd Step 
Tes t/Pulse at Res t (Table 4.2a), the experimental 
group actually decreased its resting pulse rates as 

hypothesized, however the decrease was of insufficient 
magnitude to rule out chance factors . 

Examina tion of the test da t a reveals further 
important informa tion in the case of the Step Test 

pul se rates , n~mely that the expgrimental group's 

post-test standard deviations at r est (ref.Test 2a) 
and at 3 min. post exercise (ref.Test 2e ) have drawn 
closer together than have those of the control group . 

This indicates that, a s the experimental group has 
become more physically fit in terms of cardio­
r espiratory endurance , it has also become more 

homogeneous in terms of degree of recovery r a te i.e. 

the pupils in the experimental group have improved 

their recovery r ate as a whole , while the pupils in 
the control group have performed in a more spasmodic 

and diverse way. 
It can therefore be deduced from the above 

physical fitness tes t results and discussion t hat 
the experimental group showed a significant and 

generalized trend towards an increase in physical 
fitness . The same cannot be said however for the 

control group whose performances remained much the 
same and in some cas es decreased, which casts 
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considerable doubt upon the efficacy of the 
intermediate school's norrnal Physical Education 

proeramrne i n terms of physical fitness . It is 
also of interes t to note(ref.Appendix 14) that in 
the physica l fitness po s t-tests the boys' and girls ' 
relative gains and losses differed markedly at 
t ~mes although no noticeable pattern emerged . 

Hypothesis 3: The 

Multiplication Facts 
comparison with that 

experimenta l pupils ' Basic 

recall will have improved by 
of the control pupils. 

Table 4• 3 

Mathematics Basic Facts 

Multiplication 

Expt . 

N=29 
Control 

N=57 

M 

S. D. 
M. 
S . D. 

t = 

Pre-Tes t 

30 . 72 

5.81 

30 . 96 

5 . 90 

0.1 8 N. S. t = 

Post-Test 

33.72 

3.33 
32 . 63 
4.8 1 

1.09 N. S . 

Table 4 . 3 indicates t hat the experimental 

g r oup ' s improvement in Basic Multiplication Facts 

was slightly ereater than tha t of the control group . 
The experimental group ' s decreEl se in standard 
deviation was also gr eat er, but neither of these 

factors was of sufficient maenitude and therefore 
Hypothesis 3 must be r ejected . 
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Hypothes i s 4: The experimental pupil s' Basic 

Addition Facts r ecall will have improved by 

comparison with that of the control pupils . 

Table 4.4 

Mathematics Bas ic Facts 

Addition 

Pre-Tes t Post-Test 

Expt. 

N=29 

Control 

N=57 

IYI . 

S.D. 

M. 
S . D. 

t = 

40.62 

5. 23 

42 . 86 

5. 34 

1.85* t = 

43.34 
3.53 

43.67 
2.86 

0.47 N.S. 

Table 4.4 indica tes that the significant 
differenc e in favour of the control group on Basic 

Addition Facts pre-tes t re sults decreased to a non­
significant differenc e i n the post-test results,which 

provides some measure of support for Hypothesis 4. 
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Hypothesis 5: The experimental pupils' Multiplication 

Tables a t speed will have improved by comparison with 
those of the control pupils. 

Table 4.5 
Mathematics 

Times Tables 

Pre-Test Post-Test 

Expt. M. 65.66 96.55 
N=29 S.D. 23.70 33.54 

Control M. 69.75 87.75 
N=57 S . D. 26 .03 27.89 

t = 0.71 N.S. t =1.29 N.S. 

Table 4.5 indicates a greater i nc rease in the 

experimental group 's Times Tables results by comparison 
with the control group's increase . The increase in 

standard deviation for the experimental group should 

also be noted. However, the improvement is insufficient 

to rule out chance factors and Hypothesis 5 must there­
fore be rejected . 
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Hypothesis 6: The experimental pupils' Addition 
Tables at speed will have improved by comparison 

with those of the control pupils. 

Table 4.6 

Mathematics 

Addition Tables 

Pre-Test Post-Test 

Expt. M. 71.34 103.83 
N=29 S.D. 20.01 25.49 

Control M. 80.58 106.65 
N=57 S.D. 26.84 27 .14 

t = 1.b3 N.S. t = 0.46 N.S. 

Table 4.6 indicates a slightly larger increase 

in the experimental group's Addition Tables results 

than in the control group's. However, the control 

group performed better than the experimental group 

on this test and Hypothesis 6 must be rejected. 



Hypothe:Jit3 7: The experimentul pupilH ' P . A. T. 
Mathematics raw scores will have improved by 
comparison with those of the control pupils . 

Tabl e 4. 7 
1lathema tics 

Progressive Achievement Test 

51. 

Pre- Test Post- Test 

Expt . l\l • 

N =29 S . D. 

Control M. 

N=57 S . D. 

t = 

21 . 62 

7 . 65 

24.18 

8 .1 8 

-1. 40 N.S . 

26 . 52 
9.42 

26.40 

9 . 03 

t=0.06 N.S . 

Table 4 . 7 indicates a sl i ghtly higher increase 
in the experimental group 's Mathematics P . A.T . post­

t est results than in the control group 's . However, 
the data show that Hypothesis 7 must be rejected . 
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Hypothesis 8 : The experimental pupils' P .A.T . 
Reading Comprehens ion raw scores will have improved 

by comparison with those of the control pupils. 

Table 4.8 
Reading Comprehension 

Progressive AchiP,Vement Tes t 

Pre-Test Post-Test 

Expt. M. 22.07 28 .38 
N:29 S . D. 9 .78 9 . 70 

Control l',l • 27 .49 29.00 

N=57 S . D. 7.36 7.71 

t = 2.88** t = 0.32 N . S . 

T~ble 4.8 indica t es that the significant 
differ enc e between the experimental and cont rol 
groups' Reading Comprehens ion P . A. T. pre-tes t results 
(a differ ence in favour of the control group) 

decreased to a non-significant difference in the post-

test results. 
Hypothesis 8 . 

Thi s provides a measure of support for 
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Hypothesis 9: The experimental pupils' P.A.T. 
Reading Vocabulary raw scores will have improved 

by comparison with those of the control group . 

Expt . 

N=29 

Control 

N=57 

Table 4.9 
Reading Voca bulary 

Progressive Achievement Test 

Pre-Tes t 

M. 35. 52 
S . D. 19 . 99 

M. 41.14 
S . D. 10. 41 

Post-Test 

39 . 76 
12 . 99 

43.46 
10.48 

t = 1.72* t = 1.42 N. S . 

Table 4.9 indicates t hat the s i gnificant 

difference between the experimental and control 

groups ' Readi ng Vocabulary P . A. T. pre-test results 
( again in f avour of the control group ) decreased to 
a non-significant differ ence in t he post-test 

r esults . The experimental group also showed a 

decreased s t andard deviation in it s post-test. 
A sli ght measur e of support can therefore be found 
for Hypothesis 9. 
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Hypothesis 10 : The experimental pupils ' P.A.T. 

Li stening Comprehern,ion r aw scores will have improved 
by comparison with those of the control pupils . 

Expt. 

N=29 

Control 

N=57 

Table 4.10 

Listening Comprehension 
Progressive Achievement Test 

Pre-Test 

M. 27 .31 
S.D . 6.07 

M. 28 .05 
S . D. 5.71 

Post-Test 

31 . 14 
4.94 

29.35 
6.35 

t = 0. 56 N . S . t= -1.33 N.S. 

Table 4 .1 0 indicates a relatively higher 
increase in the Listenin~ Comprehension P . A.T. post­

test result of the experimental group than that of 

the control group . The experimental group ' s post­

test standard deviation also decreased while the 
control group ' s increased . Neither of these factors 
was, however, sufficient to provide significant 
confirmation for Hypothes is 10, which must be r ejected . 



Table 4.1 1 Swnmary 
Academic Test Results 

Expt . Control t - test Expt . 
Pre- test Pre- test Post- test 

.x. 30 . 72 30 . 96 33 . 72 
c:r 5. 81 5. 90 0 .18 3 . 33 

4. Basic+ fact s :x- 40 . 62 42 . 86 43 . 34 
0- 5. 23 5. 34 1.85* 3 . 53 

5. X Tables x 65.66 69 . 75 96 . 55 
a- 23 . 70 26 . 03 0 . 71 33 . 54 

6. + Tables :x. 71 . 34 80 . 58 103 . 83 
o- 20 . 01 26 . 84 1 . 63 25 . 49 

7. Mat hs P.A.T. :ic 21.62 24 . 18 26 . 52 
O' 7 . 65 8 .18 1.4 9 . 42 

8. Compr ehension P . A.T. :x. 22 . 07 27 . 49 28 . 38 
O' 9 . 78 7 . 36 2. 88** 9 . 70 

9. Vocabulary P.A.T. 5.. 35 . 52 41 . 14 39 . 76 
tr 19 . 99 10. 41 1.72* 12 . 99 

10. Listening P.A. T. :x. 27 . 31 28 . 05 31.1 4 
a- 6 . 07 5 . 71 0 . 56 4 . 94 

* Signif i cant at 5% level of pro babil i t y 
** t1 " 1% t1 t1 t1 

Control 
Post- test 

32 . 3 
4. 81 

43 . 67 
2. 86 

87 . 75 
27 . 89 

106 . 65 
27 .14 
26 . 4 
9. 03 

29 . 00 
7 . 71 

43 . 46 
10 . 48 
29 . 35 
6. 35 

t - test 

-1.09 

0. 47 

-1. 29 

0 . 46 

-0.06 

0 . 32 

1. 42 

-1. 33 

\J1 
\J1 
• 
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The asterisked t-test results in Table 4.11 

Summary indicate that three of the academic 

achievement hypotheses were substantiated to a 
significant degree. Slight overall positive trends 

are shown in the tests of the remaining hypotheses. 
While not definitive, the test results certainly 

suggest a r elationship between physical fitnes s and 

academic achievement. This is especially so when 
one considers that the earlier discussed possibility 

(ref.p.30) of a significant difference occuring be­

tween the pre-tests of the experimental and control 
groups did actually occur in the case of some of the 
pretests which thereby affected the intended random 

assignment of pupils. Hence the criteria for sup­
porting the hypotheses must be altered to take account 
of the fact that while the experimental group may have 
shown little improvement on the control group in a 

comparison of post-tests, the fact that the experi­

mental group began significantly behind the control 

group in many of the pre-tests makes for a noteworthy 

difference. Therefore, the criterion becomes not 

"who has achieved higher?" but "who has come further?" 

Table 4.4 provides an example of the above point. 

It can therefore be deduced from the above 

academic test r esults and discussion that the experi­

mental group showed a slight, generalized trend 

towards an improvement in mathematics and reading 

performance. Although the control group's perform­
ances improved less by comparison, the experimental 

group's relative overall increase was not sufficient 
to substantiate the theory that children who are in a 

superior state of physical fitness will perform better 

in their school work. 
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It iu of interest to not e (ref .Appendix 1~) that, 

in the academic post-tests, the boys' and girls' rel­

ative gains and losses differed markedly. However, 
no noticeable pattern emerged. The only noticeable 
relative gains or losses in either academic or physical 

fitness post-test results were made by some pupils at 
the extremes of the health continuum i.e. the obese and 

the very fit. 

Of interest are the results of a small sub-group 
of obese pupils in the experimental cla ss (ref.Table 

4.12). This Sub-group consists of three pupils out of 

the five obese pupils in the experimental group whose 

attitude to physical fitness was observed as being the 

most negative. These three pupils (numbers 1,2, and 3 
in Table 4.12) showed the least improvement in terms 
of decreas e of pulse rate as a result of the physical 

fitness experimental pro gramme - in fact, their pulse 

rate s were the only three in the experimental group 

that exhibited an increas e at rest and at 3 min. post 

excercise , rather than the hypothesized decrease. At 

the same time there emerged a sub- group of experimental 

pupils with the highest intrinsic motivation towards 
physical fitness (ref.numbers 6-11 in Table 4.12) who 

exhibited the greatest improvement s in the hypothesized 

decrea:; e in pulse rate following participation in the 

experimental programme . 
The above observations indicate that, although 

both the very fit and the obese increased their person­

al performances on the motor fitness skills test bat­

tery, the very fit became fitter but the obese became 

less fit in terms of cardio-respiratory endurance. In 

order to explain further this point it is worth noting 

that an increase in cardio-respiratory endurance 

requires a relatively long duration of repeated, con­
tinuous, sub-maximal fitness training. 



Table 4.12 

Selected Sub-group of Eleven Experimental Pupils 

Harvard Sten- test Results -- - - - --- - - - ·- - - - - - - -- - --

Obese/Low 
Rest Pu.lsE I mmed . Post 1-2 min .Post 2-3 Min . Post 

Motivation Pupil Pre Post Pre Post Pre Post Pre Post 
1 88 92 164 146 132 128 116 11 6 
2 72 80 130 120 116 110 11 0 106 
3 96 100 160 150 132 126 11 6 118 

Obese/Well 
Mo tivat ed 

4 78 78 140 128 11 8 11 6 11 6 112 
5 82 84 148 130 118 106 94 96 

Fit/High 
Mo tivation 

6 92 80 144 126 108 102 11 2 104 
7 88 80 142 128 120 96 104 92 
8 92 85 152 120 128 190 11 6 86 
9 96 86 144 112 102 100 106 94 

10 90 90 144 140 120 120 120 106 
11 76 78 128 96 106 80 100 78 

3-4 Min .Post 
Pre Post 
102 108 
92 96 

100 108 

108 78 
92 90 

106 94 
106 90 
106 8 5 
96 86 

11 6 94 
96 78 

IJ1 
co 
• 
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Neither of thc:ie experimental oub- r roupu exhib­

ited any noticeable differences in academic post-test 

result s , due possibly to the fact that both the obese 
and the very fit pupils mentioned abov e already 

exhibited r elatively high intrinsic motivation to­

wards academic success . This makes it r ather difficult 
to make any comparison with the findings of Murray 

(1976) who studied transfer of achievement desire from 
the physical to the cognitive domain. 



Findings Summary: 

CHAP'r.LR V 

CONCLUSIONS 

The important findings resulting from this 

study appear to be: 

1(a) Shuttle run times do improve as a result of 
a daily 15 minute physical fitness programme. 

(b) Sit up scores do improve as a result of a 

daily 15 minute physical fitness programme 

(c) Softball throw distances do improve as a 

result of a daily 15 minute physical fitness 
programme. 

bO. 

( d) 550 metre run times do improve as a result of 
a daily 15 minute physical fitness programme . 

(e) 5 minute run times do not necessarily i mp rove 

as a result of a daily 15 minute physical fit­

ness pro gramme. 

2(a) Pulse rate at rest does not necessarily decrease 

as a result of a daily 15 minute physical fit­

nes s programme. 

(b) Recovery pulse rate during the period 0-1 minute 

immediately after a 5 minute exercising period 

does improve as a result of a daily 15 minute 

physical fitness programme. 

(c) Recovery pulse rate during the period 1-2 min­
utes after a 5 minute exercising period does 

improve as a result of a daily 15 minute physical 

fitness programme. 

(d) Recovery pulse rate during the period 2-3 minutes 

after a 5 minute exercising period does improve 

as a result of a daily 15 minute physical fitness 

programme. 

(e) Recovery pulse rate during the period 3-4 minutes 

after a 5 minute exercising period does improve 

as a result of a daily 15 minute physical fitness 
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programme . 

J. Basic multiplication facts recall does not 

i mprove as a result of a daily 15 minute physical 
fitness programme. 

4. Basic addition fact s recall does improve as a 
result of a daily 15 minute physical fitness 

pro c;ramme. 

5. Multiplication tables at speed do not improve as 
a result of a daily 15 minute physical fitness 

programme. 

6. Addition tables at speed do not improve as a 

result of a daily 15 minute physical fitness 
programme . 

7. P.A.T.Mathematics raw scores do not improve as a 
result of a daily 15 minute physical fitness pro­
gramme. 

8. P.A.T.Reading Comprehension raw scores do improve 

as a result of a daily 15 minute physical fitness 

progra;.rr11e. 
9. P.A.T.Reading Vocabulary raw scores do improve as 

a result of a daily 15 minute physical fitness 
programme . 

10. P.A.T.Listening Comprehension raw scores do not 

necessarily improve as a result of a daily 15 
minute physical fitness programme. 

Conclusions: 

On the basis of the above findings , the first 
major conclusion of this study is that physical fit­

ness among intermediate school children does improve 

as a result of a daily 15 minute fitness programme. 
This conclusion is based on the deduction that 

the significant trend towards improvement in physical 
fitness among the experimental group is sufficient to 
add substance to the theories expounded upon in Chap­

t ers I and II, as well as to provide support for the 

findings of Van Handel (1 976 ), Thoren (1971), Gettman 



et al. ( 1976) and Mile:::; et al. ( 197G), all of whom 
reported physical 1' i tness gain::;, according to similar 

criteria, among their exyerimental groups . 

This study eo es a s t ep further than those re­
viewed above in that it reveals significant gains 

in physical fitness among its 

a minimum of training time. 

never exceeded its timetabled 

experimental pupils in 
The experimental group 

15 minutes daily physical 
fitness exercise block. In fact, daily periods of con­

tinuous , submaximal exercise seldom exceeded 12 minutes 

and one day per week on average was usually lost due to 

weather or school organisation. This correlates close­
ly with Jackson's (1976) study, reviewed earlier, which 

provides a rationale for class fitness pro grammes on 

the basis of 9 and 12 minute distance runs. It may 
therefore be concluded that suggested curtailment of 

Westcott's (1976) second criterion, (refer Chapters 1 
and 2) regarding a minimum duration of 20 minutes for 

fitness a ctivities, is indeed possible, with the pro­

vision that fitness activities be submE~ximal but as 

continuous as possible. 

The second major conclusion of this study is that 

children who are in a superior state of physical fit­

ness perform better in some areas of their academic 

work. 

With regard to the findings of Cowell and France 

(1963), Gruber (1975) and Baley and Field (1976), the 

results of this study did not show any manifestation 

of enhanced cortical development. Enriched physical 

activity was certainly provided, but this did not 

lead to such a clearly observable, concurrent increase 

in academic achievement as was established by the 

Vanves Experiment (1951), Frostig (1964), Clay (1972), 
Vallett (1974) and Blair (1977). 
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Un lihtl Gul.Jburd ' :J ( 1 (J 7Pi) invo~;t.i gu Lion (refer 

Chapter I)academic instruction and te sting did not al­

ways take place immediately after physical fitness 
training sessions. Hence it would be difficult to use 

the results of this thesis as a means of comparison 

between findings. 

Contrary to the postulations of Davey (1957), 

Duffy (1962) and Marteniuk (1976), outlined in Chapter 
I, the findings on academic progress do not provide 

sufficient statistically significant evidence to in­
dicate an immediate or later transfer of arousal 

function, due to exercise, into academic work. How­

ever, this is not to deny the above authors• theories 

regarding arousa l function. Indeed they might have 

received a large measure of support from this study's 
r esults, had the random assignment of pupils, intended 

in the experimental design (ref.p.30), been more effect­

ive. 

A third, somewhat subjective conclusion, may be 

reached on the basis of the discussion in Chapter IV 

concerning individual pupils ' test results and observed 

performance in r elation to studies reviewed in Chapters 

I and II. 

In Chapters I and II the current concern regarding 

obesity and cardiac-related disease was discussed, 

with reference to several overseas as well as New 

Zealand studies. The concern about lack of motivation 

regarding physical fitness exc ercises and lessons, as 

well as sport :..; dropout rateLl, was also di ocusued. 
Scrutiny of individual pupils' physical fitness pre­

test and post-tes t re sult s in Chapter IV revealed that 

some pupils in the experimental group with the highest 

motivation achieved the greatest gains, while pupils 

with the lowest motivation achieved the least gains. 
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No uystem of ma Leriul i11cen ti ve Ll wu .. in~ti tuted 

in this study , unlike Schendel ' s (1 976 ) s tudy. 

Ins t ead of ribuons , c er tificat es and trophies , t he 
pupils were motivated by t he tea cher' s own attitude 

t owards t he intrinsic value of physical fitness as 

part of one ' s total l ifes tyle . They wer e also en­
couraged by the teacher ' s explanation of the purpose 

and value of ac t ivities , by his example in undertaking 
exercises with the pupils and , finally , by his encour­

agement of and praise for their efforts . 

On the basi s of the above observati0ns , t he con­

clusion, albeit a somewhat subjective one , may be 

r eached that motiva tion, ideally of an intrinsic nat ure , 
is the key to success in physical fitness activities or, 
for that matter , in any activity. 

I mpl ications of t he Study: 

The implication of this s tudy for New Zealand 
socie ty is that physical fitness is an i mportant , 

ongoing aspect of people ' s daily lives . 

The implications for t eachers are that fi t ness 

pr ogrammes should not be spasmodic ; activit ies , even if 
of short duration due to time t able pressures , weather 
conditions etc., should be kept a s con t inuo us a s 

possibl e for maximum effect; activities must be inter­

esting ; and final ly , pupils require constant motivation­

in the form of exampl e , encouragement and pr aise . It 

can further be implied, on the bas is of this study, 

tha t the r et3"Ular Physical Educat ion pro gramme employed 

in our schools is, at bes t, of doubtful value in tenns 
of pupils ' physica l fitness . 

The implications for Education Department 

authorities are that physical fitness pr ogrammes are 

at the mercy of weather fac tors unless suitable equip­

ment, gymnas iums and changing areas are provided; 
teacher training and inservice courses are necessary 

to ensure u p-to-date and motivating programmes; 



Phy:Jical Ed.ucation Advi ocr:; urt: nece:1:mry for thu 

purpo se of liaison with schools and programme direct­

ion; and finally, the creation of positions of respon­
sibility for Physical Education, especially in the 

formative Intermediate School years , is essential for 

the institutinJ , planning and coordination of pro­
gr ammes . 

It is significant to note that all the above 

implications for teacher s and Education Department 

Authorit ies are issue s inherent in the Johnson Report 

(1 977 ) or arising from it in such art icles as tha t by 

Going (1 978 ), or r eport s , e . g . that of Lonsdale (1978 ), 

concerning the rel a t ed recommendations of a seminar of 
Taranaki Intermediate Schools' principals and senior 

staff on Physical Education. The principals' three 
recommendations pertinent to this s tudy were : 

"(1) In all intermediate school s , positions of 
re sponsibility be created for heads of 
department in physical education. 

( 2) Provision be made to sumily schools with 
a wider range of phys ical education 
equipment, and tha t g rant s made for the 
replacement of "incidental " items be 
increas ed . 

(3) Provision be made in all schools both for 
suitable,equipped and heated indoor spaces , 
and for all-weather indoor areas, for 
physical education." 

Suggestions for Further Research: 

From the results of this study, it is suggested 

that future studies could well be undertaken in the 

following areas : 
(1) re replication: repeat this study, exercising 

greater control over the random assignment of 

pupils into control and experimental groups, 

possibly by pre-testing then grouping, if school 

organisation allows. 
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( 2) re Physical Educatiuu _progrwume:.:i: !:lurvey the 
efficacy of the current New Zealand primary 

schools' physical education programmes, especially 

in relation to physical fitness. 

(3) re achievement: continue to explore the relation-

ship between physical fitness and academic achieve­
ment, especially in terms of arousal function, 

concentration and transfer of achievement desire . 
(4) re teacher effect: investigate relationships 

between physical fitnes s factors such as motivation, 
programme activities, teacher beliefs , teacher 

qualifications , teacher example and participation , 
pupil involvement and pupil sport dro pout rate. 

(5) re pupil factors: investigate relationships 

between factor s such as sports interes t, self-concept, 
fitness, obesity and diet. 
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This example shows a pupil who scored a s 
follows: 

1st time of test ing: 
48, 55, 35, 70, 60. 
Index (average) = 54 

2nd time of 
55, 70, 
Index 

testing: 
35, 75, 

= 
70 . 
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Supplies of the Fitness Performance Profile 
cards may be obtained from physical educa tion 
advisers. 

TEST ADMINISTRATION 

Scoring Tables: 

Copies of test r ecording sh ee ts are avail able 
from physical education advisers . The a~e 
percentile scores (see pages 8-12) are based on 
testing carried out during 1971 throughout New 
Zealand schools for boys and girls 9-13 years of 
age. 

Sco r ing Methoc 

Refer t o ap pr op riate ag e tables. 

Check t he pupil ' s actual test result ~-
t he vertical col~-~ -

The raw s core is found in the verti c ~: 
column under t he appropriate test heaci~~­
The corresponding percentile is then re~~ 
off horizontallv in cc!urnn one. 

The highest percentile is always ta~e~ 
(i.~., where the sa~c raw sc0rP is 
rep eated) . 
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8Q/J~ T : 

COURSJ r:ITAILS: 

STAIITIIIG 
POSJTiotl : 

ACTIOII: 

TIN.I•G : 

: PIIRPOSE: 
• 
~ 

\0 
-.J 
vJ 
• 

EJI[ 

!iKJ[Jt,£ Rllj lllXS fHl GifU 

Q) 

l\fo blocks of wood 100 • 50 • 50-: ot0pvatch; tap•­
-ul.lN . 

St&rtiog 11.De• each 1 m loo.a and 25 mm vide are a.arked 
9.14c. a pa rt. le.hind each line and touching 1t 1• • 
circle: 50ca diameter. Line a .. y be painted or c.halked 
25 a:zi vide. 

Stand1n, start pot 1 tion wi tJ\ l ea.dine foot inside ct rel e 
and behind start1n1 line . In the oppos ite circle the 
two t>locks an placed aide by s i de , but s p aced for ea.sy 
p ick•"!'· 

On the sipa l " bady ...... Co!". the na'\l\er dashes a cross 
to the opposit• circle, picks up one block and retu..nu to 
p l ace it inside the s t art circle: . The runner returns for 
the second blod and then nms past the 1 t art1n1 line at 
full spud wl th th• block in hand . After the run-throuet,, 
t.he 1'\,WlMT s ets the .blocks i n posit ion for the nei.t nmner 
who s t art s froa the oppos ite end. 

The stopwa tch is a ta..rte d 1 ... dl a t e ly a ft•r t.he word "Go" 
has been a ive:n . It is s topped as t he runner crosse, the 
ttart ina hnt:, i. e .• a fter f our trip,. Ti.aina is to th• 
nearest tenth o f a second. 

Spud _,d a1llity. 

8Q/l~N'r · 

ST4KJ'Itl; 
POSI7JOII · 

P•rfo ,.,,.r: 

~ : 

ACT/OIi : 

SCOR."11G: 

n•: 

PURPOSJ: 

liS1][) 

BeO: ICNE,E S II I.PS (60 SECS) ; 1WS NiD GI fL5 

StOpi,.i'atch . 

See d1agr-

Lies on bad, hngen interlaced behind netl, knees 
r used at a ppr ou a ately 90' ane h, fee t flat on floor. 

Kneel s with k.nees outside perforaer 's feet and touch1n, 
the• . Hands are placed abovt" calves and behind k.nees , 
&1's stra1eht . The a&.1n purpose u t o fix perfo r.e r's 
l0ater llab.5, . 

See d1agraa . 
On s1anal "Bee1n'." perfo?Wier sits up so that elbows are 
placed on t op of knees then lo.,ers tn11k. u:r.t1 l bad. tou:t'le s 
t.he eround . Thu • oveaent 1s continued a.s aany t i.aes &l 

possible lD'ltil "Stop" is called. Perfo~rs seat aJSt i.eep 
i n conta ct v 1th floor throuehout . 

Scor1na 1s done by partner who cow,ts one f or each comctl) 
perforaed sit up a:>vement. 

The tiae is 6J seconds . The tiaekee per should c a ll "Ha.Jf­
t1ae11 a fter lO seconds . 

Trunk treneth . 

~ 
t-c 

~ 
t:1 
H 
~ 

• 

-.J 
0 
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APPENDIX 5. 
TEST THREE. 

5 MINUT J~ RUN : BOYS AND GIRLS . 

71. 

EQUIPMENT: Stopwatch; measuring tape or rototape; 
10 metre markers. 

MARKINGS: Starting line; divisions every 10 metres. 

The course is laid out on a level hard 
area as indicated in diagram. 

COURSE: 

50 40 30 20 10 s 
350_ 340 

60 I 330 

10 I 320 
I 

8 I -------------------------------- 310 
O 90 etc. 

Circuits shorter than 200 metres handicap 
runners because of constant turning of 
corners. There should be a good, wide straight 
at the start to reduce the poss ibility of 
stumbles through jostling . 

Timing: Timekeeper sets runners off then calls "stop" 
after 5 minutes have elapsed. Each runner 
has a partner who acts as distance recorder 
by counting the runner's laps each time he 
re-crosse s the start line, then adding on the 
number of metres to the nearest ten, covered 
in the last lap when "STOP" is called. 
e.g. 3 laps 20 metres. 

Purpose: Cardio-respiratory endurance. 
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6 standard •oftbal ls 1n sh1l l °" b o x . 
a.a.rl ini ptiS • 6c, 9e , 12~ etc.. 

Sta..rt1n1 ll ne . 

t apeaeu u ~ . 

les trllln1na hne 3m b e.hind it. Tnro-..•i.I: t !Ule p e;. :a:C 
ac )II t.n ten-a l1 ~~ th clea rly p a inte c:! c!Ut &.DCf' .a r k.er• . 

Perforaer throws three conse cut1vt t1 a es v 1 th co n-ect 
overarw thro--s free behind the start1ni line . ---

(101' •iAl?li.':i-ng oo,,trot , rsow in ~-rev~ tiiat t.: 
pcrfo1"'ffllilrl :Ju,Q., r.o 0'14 • id. of Z.i,w, i,e :;x;r ~ OQI N Z.<Je, 

dl.rcur: ba ! i-4 baok tc boz at ,tartt.."W l t.M" . • 

Te ster reco rd.I the distanc e of t h e best of the three 
t.hrow.1, to uu nearest • e t r~ . Net '" tha · ··re thTow~· d'­
not count . 

Throwi nc ab ility plus uplo•ive strenr,.h . 

TEST El'l 

5!,.. K!_IP-Ll<_L~ ~1)~ 

l!QU.t'IE.f: Stop,,at c.J-, •e a.su :-1r..: t a ~c 
or ro~ot ape 

HARJJliZ 

COURSE 

Tnt:~·; 

PURPOSE 

Startin£ an C: f1nuh1ni :~· , I 
Tht- :ourse u prtfe r a.:: .• .&.;: oi.:t on a .tvt . r.a rC 
11.r ea ~ 1nd1c 1tet 1r. c: a.,-:- u 

(~: : Wat'\.'°" .'~r tJ,, ,: "\C,-,. ..J::L *'""" ... .. .1-:.=-,,.: 
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APPENDIX 7 

Pupil Step Test Record 
Name: 

Pre - test Post-test 

Age: yrs . mths. yrs. mths. 
Date: I I I I 

Resting Pulse: 
Immed. Pos t: 
1-2 min. II 

2-3 min. II 

3-4 min. II 

Health Ri sk: 



36 Bas ic multi plication fact s Test. 
45 Basic addition facts Test. 

Procedures : 

74. 

Tes t the s tudents on the basic facts listed 
below. When t es ting , r ead them quit e quickly - say 
3-4 second delays . Record the r esults , using separate 
column s for +,x. Leave two ad jac ent columns blank for 
a post-test. 

42 Bas ic + Fact s 

4+9=13 3+9=1 2 9+9=18 4+8=12 
3+8=11 8+9= 17 8+8=16 3+7=10 
4+7=11 4+6=10 3+6=9 7+9=16 
7+8=15 3+5=8 4+5=9 4+4=8 
3+4= 7 7+7=14 6+9=15 6+8=14 
2+9=11 1+8=9 1+7=8 2+8=10 
6+7=13 6+6=12 5+9=14 2+6= 8 
1+5= 6 1+4= 5 2+5= 7 5+8=13 
5+7=12 2+4= 6 1+3= 4 1+2= 3 
2+3= 5 5+6=11 5+5=10 2+2= 4 
1+1= 2 1+6= 7 2+7= 9 3+3= 6 
1+9=10 

36 Basi c X Fact s 

2X5=10 4X6=24 2x9=1 8 4X5=20 
6x9=54 3X6=1 8 5x6=30 8x8=64 
4x7=28 5x8=40 3x5=15 6x8=48 
3x7=21 5X5=25 3x3= 9 9x9=81 
5x7=35 7x7=49 2x6=12 5X9=45 
)X4=12 2X)= 6 4x8=32 2x8=16 
6x7=42 4X4=16 8x9=72 4x9=36 
7x9=63 6x6=36 2X2= 4 7x8=56 
2x7=14 3x9=27 3x8=24 2X4= 8 



75. 

Times Table ~ Test s . 

X 3 5 e 2 10 1 12 7 1 1 4 9 6 
4 
~ 
6 

11 
7 
1 

10 
12 

5 I 

2 
8 ! --rt 144 

+ 3 5 cl 2 10 1 12 7 11 4 9 b 
4 
9 
b 

11 
7 
1 

10 
12 

5 
2 
cl 
1 

Time allowed: 4 minute G for each t est . 



. 76. 
APPI!.1WIX 10. 

MATH EM AT I ( S Progressive Achi evemen t Test 

ANSWER SHEET FORM A PART 6 I 
.Aanu·: Raw·score ..... . .............................. . ..... 

1 /<11 , t ) ! I.mt) 
Class Percentile S(hnol: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 

C/a:,s: 
Scaled Score i O{. . ...... . .... . ...... ..... .... . .... . .. ,..., . 

Age Percentile 
'---· 

SAMPLE I UG. 12 I . \ 136. 
ANSWERS 

107. l '..U. 137 . I \ 
S. I. ( B) IUH. 123. 138. 
S.2 . ( ) 

I U9. 12.J.. 139. ' ) I S.3. ( ) 
110. \ ) I 25. l+O. 

START THE 
11 I. I '.26. 141. I 

TEST HERE 
11 2. ( ) 127 . ) 1+2. 

I I '.~. \ ) 128. ) 14-3. 

I I -1- . \ ) 129. 1++. 

IO I. ( 115. ) I :30. \ 1+5. 

10'.!. 11 6. l ) 131. l ) 146. 

103. 
11 7. ( ) 13'.2 . ( ) 147. 

118. ( ) 133 . ( 148. 
I 04. ( 

( ) 134. ( ) 149. 119. 
105. ( 120. ( ) 135. ( ) 150. 

New Zealand Cowicil for Educational Research 
1975. 
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APPENDIX 11. 

READING COMPREHENSION 
Pr ogressive Achi evement Test 

ANSWER SHEET FORM A PART 6 

Na11u' : ....... . . . ..... ...... . .. . . ... . ......... . 
( Fmt ) ( laJI ) 

,S'chool: ....... . ................. . . . ........... . 

Age: ....... . ... . 

SAMPLE 
ANSWERS 

S.I. ( C) 
S.2. ( ) 

START THE 
TEST HERE 

36. ( I 
'.rl. ( ) 

'.58. ( ) 

39. ( ) 

40. ( ) 

G'Lass: ........ . . ........... . 

le fl r# 1S i tJ&Ni itiitiit:ri I N 

·} I. 

+2. 

·B. l ) 

·H . I 

45. 

46. I 

47. ( 

·Hl. I ) 

49. I ) 

50. ) 

51. ( ) 

52. ( ) 

53. ( ) 

54. ( ) 

55. ( ) 

56. ( ) 

57. ( 

58. ! 

59. ( 

GO. ! 

GI. l 

62. ( 

63. ~ 

G4. I 

G5. l 
GG. ( 

67. ( 

68. ( 

69. ( 

70. ( 

71. ( 

72. ( 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Raw Score 

Level Score 

Percentile 

n. 
74. 

75. ( 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

New Zealand Council for Educational Research 
1969 
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APPENDI X 12. 

READING VOCABULARY 
Progressive Achievement Test 

J '. ~ ! J L J- I F O RM A p AR T 6 

Ncunc : . . . . . .......... .. ... .... ... .. . . ... . . ... . 
( Fmt ) ( La, t ) 

School: ..... . ..... . . • • • • • • • • • • • • • • • • · · · · · · · · · · · 

Age: . . ......... . 

SAMPLE 
ANSWERS 

S.I. (B) 
S.2. ( ) 

START THE 
TEST HERE 

41. ( ) 

+2 . ( ) 

43. ( ) 

44. ( ) 

45. ( ) 

46. ( ) 

(Jass: .. .. .. .. . . . .......... . 

P. ( ) ti r: J . ( 

·-IH. ( ) 66. ( 

~<). \ ) 67. ( 

50. \ ) 68. ( 

5 1. ( ) 69. ( 
5'.( ( ) 70. ( 

5:-L ( ) 71. ( 

5+. \ ) 7'2. ( 

55. \ ) 73. ( 

56. ( ) 74. ( 

57. ( ) 75. ( 

58 . ( ) 76. ( 

59. ( ) 77. ( 

60. ( ) 78. ( 

61. ( ) 79. ( 

62. ( ) 80. ( 

63. ( ) 81. ( 
64. ( ) 82. ( 

Percentile 

) 83. 

) 84. 

) 85 . 

) 86. 

) 87. 

) 88. 

) 89. 

) 90. 

) 91. 

) 92. 

) 93. 

) 94. 

) 95. 

) 96. 

) 97. 

) 98. 

) 99. 

) 100. 

New Zealand Council for Educational Research 
1969. 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( 
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A.P .P ~ lJlX 13. 

Progressive Achievement Tests 

I LISTENING COMPREHENSION 
A I✓ ~ • ' J... H ) H [ t. -,- F O RM A p AR T 6 

Nanu·: .... .. ... . ... .......... . ............... • 
{ Finl / ( l .ast / 

Srhool: ........... . ............ .......... . . . .. . 

.·lgc : .......... · · 

SAMPLE 
ANSWERS 

S.I. ( C) 
S.2. ( ) 

START THE 
TEST HERE 

I 

62. ( ) 

63. ( ) 

64. ( ) 

65. ( ) 

GG. ( ) 

(,'/ass: ....... • • . • • • · · · · · · · · 

67. ( ) 85. ( 

68. ( ) 86. ( 

69. ( ) 87. ( 

70. ( ) 88. ( 

71. ( ) 89. ( 

72. ( ) 

90. ( 

73. ( ) 91. ( 
74. ( ) 92. ( 
75. ( ) 93. ( 
76. ( ) 94. ( 
77. ( ) 

78. ( ) 95. ( 

96. ( 
79. ( ) 97. ( 
80. ( ) 98. ( 

8 1. ( ) 99. ( 
82. ( ) 100. ( 
83. ( ) 

84. ( ) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Raw Score 

Level Score 

Percentile 

101. ( ) 

102. ( ) 

103. ( ) 

104. ( ) 

105. ( ) 

106. ( ) 

New Zealand Council for Educational Research 
1971 



Appendix 14. 
Boys'a:nd Girls'Fitness Test Means and Standard Deviations. 

Control Group I Control Group II Experimental Group 
Girls (14) Boys (14) Girls (15 ; Boys (14) Girls (15 Boys (14) 
Control Control Control Control Exnt. Expt. 

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 
e ~ 8.77 9.57 B.30 9.24 9.08 10.16 9.00 16.45 8.70 8.42 8.16 7.90 

~ 0.39 o.59 o.89 o.so 1.28 1.01 1.00 0.61 0.33 0.35 o.69 0.11 > 
Sit up ~ 23.29 25.64 33.79 35.23 24.00 25.20 32.93 32.36 25.33 30.87 31.07 35.79 ~ 

q 4.78 5.02 6.10 6.70 10.07 9.69 10.64 8.55 9.99 8.63 10.82 10.71 ro 
Pull up~ 6.39 4.93 3.71 3.21 8.~3 6.70 3.21 4.00 7. 87 11.53 3.29 6.36 [ 

u 5.18 2.67 3.67 2.72 6.84 7.07 2.99 3.49 9.26 11.24 3.85 7.09 ~ 
Throw ~ 16.36 14.71 28.43 29.64 15.06 14.53 28.57 28.86 19.73 25.73 25.71 31.64 

~ 6.32 7.60 5.41 5.21 4.11 4.172 7.92 8.34 4.37 3.89 8.81 8.81 t 
550m i 2.27 3.03 2.10 2.31 2.33 2.726 2.09 2.44 2.33 2.34 2.17 2.06 • 

~ 0.30 0.49 0.19 6.26 0.311 0.495 0.32 0.611 0.15 0.15 0.42 0.44 
5 min.run868.57 848.57 957.86 982.86 885.33 896.00 1013.57 1055.00 838.00 935.33 940.714 1047.8 

~ 70.80 102.05 225.19 208.71 129.28 127.44 145.79 163.60 129.24 136.58 212.22 210.1 
Step Test 
Rest :x 91.57 90.07 87.86 86.143 86.40 84.53 86.86 85 .71 88.93 85.40 88.71 86.71 

q 10.50 8.45 10.33 8.96 11.69 11.58 8.55 9.47 9.99 7.54 6.05 4.6 
Zero 5:-144.14 146.57 136.86 133.86 148.oo 153.60 145.29 149.86 148.oo 132.53 142.79 126.8 

~ 11.65 9.49 11.68 8.82 13.16 13.48 11.08 15.08 13.14 10.13 12.64 14.3 
1 min. ~126.57 125.71 119.43 120.14 124.66 127.30 114.00 117.14 121.20 108 .60 115.00 108.4 

~ 6.58 7.18 8.64 7.63 10.22 11.08 8.49 11.49 11.48 9.73 10.22 11.3 
2 min. x112.71 112.86 107.14 107.43 109.06 110.26 101.14 103.00 110.26 101.33 106.00 95.71 

~ 7.30 6.36 9.40 7.98 13.68 12.58 8.73 7.56 12.58 7.69 8.59 7.4 
3 min. x104.57 103.71 97.86 98.14 95.86 96.00 92.00 92.86 102.53 90.70 98.86 87.2 

~ 10.94 7.68 11.35 12.32 14.23 13.115 6.70 7.09 12.45 7.78 8.97 5.0 

co 
0 
• 



Appendix 15. 
s'and Girls'Academic Test Means 

ont-ro---i Group-I 
Girls (14) Boys (14) 
Control Control 

and Standard Deviations. 
xperimenta.1 Group 

Girls (15) Boys (14) 
Expt. Expt. 

e ~ost ¥re ~ost ~re ~ost ~re ~ost ~re ~ost ~re 
x23.36 25.69 24.50 27.79 25.87 27.93 22.57 23.50 21.53 26.70 21.20 26.-0 
~ 6.62 6.81 9.26 10.08 9.20 9.88 7.52 9.52 4.50 8.42 10.04 10.39 

X Tables ~72.50 92.50 59.14 73.93 71.13 93.93 76.14 90.21 68.80 103.53 61.73 88.06 
o- 19.17 18.15 26.64 35.13 29.22 24.62 27.34 29.21 22.62 21.58 24.37 41.13 

+ Tables :i-78.79 111.79 74.07 99.99 86.93 117.20 78.71 95.57 70.93 105.80 72.20 101.06 ()> 
o-37.65 18.12 25.94 34.45 27.98 19.93 21.96 30.13 14.68 17.64 24.24 31.39 

Basic X facts~30.35 33.00 28.43 30.79 33.60 34.93 31.29 31.64 31.53 34.66 28.73 31.60 ro 
o- 5.88 3.62 7.41 6.60 3.89 1.83 5.38 5.32 3.56 1.95 8.69 5.73 g_ 

Basic + factsx 43.79 44.00 40.43 40.43 44.20 44.53 42.93 43.57 41.06 44.60 39.40 42.00 ~-
o- 1.88 1.62 7.98 11.34 1.47 0.92 6.63 3.46 4.35 0.63 6.59 4.59 

Listening x 28.71 28.29 29.36 J0.00 26.73 29.13 27.50 30.00 26.33 31.33 27.80 30.86 .... 
0- 5.12 7.69 6.22 6.88 7.53 6.19 3.18 4.85 7.35 6.29 4.69 2.89 I• 

Comprehension~28.50 29.50 28.00 30.07 27.53 27.26 25.93 29.29 21.06 26.87 22.06 28.86 
o-- 6.49 6.95 7.93 9.04 8.26 7.95 7.14 7.28 9.45 9.45 10.82 10.64 

Vocabulary x 41.14 44.43 42.29 44.43 40.40 43.20 40.78 41.79 36.47 39.40 33.00 38.73 
c- 8.54_ 7.00 14.72 15.11 11.26 7.91 7.86 11.10 13._3_2 _ _12.63 13.85 1~.39 

CX> .... 
• 
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