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ABSTRACT
© . )
The purpose of this study is to examine the effects of a daily
vphysical'education proqram as compared'to a more traditional p;oqtam
-
upon physical fitness and’ acad:;ic achievement in elemontaxy -chool
children. Thirty childton, tifteen girls and fifteen boys, were randomly
'select;d frqm each of qrade three{and grade six in each school. The »
subjects were tés%ed,initially in September/October 1977 and again in ,’
May/June %?78. Acéiviéy levels as observed in physical education clalc;s
Vrere higher in the Bxpetimental school thanj;he control schoolf Yearly
-proqraﬁs had only slight differences in content with the experimental

«

-school emphasizing)rquinq,‘swﬁmming and skatiﬂg more than the control

s;hool. Anaiysis of pret;lx data indicat;d no significant differences,

: bétween the two schools in either fitness scores or‘academic achievement

scores within the two grade levels. Grade six boys scored sighificantly

higher than the girls in PyC17o whilg.ih language, the grade six girls

scored highes than the boys. No significant differences existed in
post-test results for physical fitness or academic achievement in grade

o . .

.i_ thrée. In grade‘six the experimental group scored sigqificantiy higher

in physical fitness whereas there were no diffntences-ig academic achievément'

results; The~daily physical education proqram therefore had positive

effects on the fiﬁness levels of grade six students and did not detract

- from the academic aghievement of either grade three or grade six students.

. - , .
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" CHAPTER 1

INTRODUCTION

The purpose of this study is to examine the effects of a daily
/phyaical education program as compared to-a more traditional program\\
upon. physical fitness and academic achievement in elementary achool
children,

" The goal of daily physical education has been recognized as .,an f\
educational need by many levels of administration In 1976 a subcommittee \\

. \
of the Canadian Association for Health, Physical Education and Recreation
which vas examining elementary school physical education programa in
Canada reported that a good physical education program should be'

" implemented daily with a minimum of one hundred fifty minutes each week.
(C.A.H.P.E.R., 1976). The United Nations Educational, Scientific and
Cultural Organization (1964) made specific reference to -the amount of
time.allocated to éhysical education wheh it stated,

- "an individual whatever his ultimate role in society,
needs in his growing years a due balance of intellectual,
physical, moral and aesthetic development ... between one
third and ome sixth of: ‘the total time- should be devoted
to physical activity." (p. 54) ! .

' Although there has been'a recommended minimunf amfount of time for
instruction in physical education there are a numher of reasons that
prevent the majority of elementarn achdols from reaching thistgoala

-teachera who have received little or no professiodil training in physical

L . o .
.education, limited facilities and equipment and perhaps the greatest

N



qbstacle - changing traditional attitudes towards physical education

as a time of play to a subject that requires knowledgeable instruction

and individual skill development.

Programs such as the Millgrove Project (Jeglum, 1977) have been

initiated in an attempt to qualitatively and quantitatively assess the

effects daily physical education has on the intellectual, psychological

and physiological development of elementary school students.

.

In recent years schools have encountered increasing pressure from

\

the general public to improve the basic academic skill levels of Canadian

-

school children. . Increasing the time allocated for physical education to

one hundred fifty minutes in weekly timetables décreases the total time

available for instruction in the "academic" subjects. Therefore school

administrators, teachers and parents are concerned w1th the resulting

uindirect effect daily physical education may have on the academic

development of students.
A setond major purpose of this prodect was to monitor{the effect
participation in a daily program of physical education had on physical

fitness levels of elementary school children. The research discoverieS‘

" of Dr. Don Bailey (1973) blatantly indicate the decline of aerobic fitness

in school age children and the need for change in physical education

programs if we are to reverse this trend. Although physidal fitness is
3 ) - ‘ ,

not the sole criterion with which to evaluate the merit of a particular

program, e&}dence suggests that schools need to be more sensitive to

increasing sfudents 1evels of cardiovascular fitness. Research must

'therefore be conducted to determine not only the optimal frequency of such



programs but the intensity and duration of exercise which will encourage

fitness development in children.

One of the major responsibiljties schools have is to prepare éhildren

to function effectively in an adult world. When one considers many of

the major heal related problems‘such as coronary heart disease and lung

disease are related to individuainlifestyles in North American adults, it

-

becomes apparent that teachers "must motivate young Canadians to become

.concerned about their lifestyles and to stimulate them to do something

f . ks | .
about them." auchamp, 1977, p. 1). Positive attitudes towards fitness

that are eloped at a young age through. involvement ih enjoyable and

- challenging physical education programs may, assist in limiting these

lifestyle related problems in future generations. Physical educators must

continue tg evaluate physiologictal, intellectual and sociological variables
in order to determine the optimal amount of time, duration and intensity
needed to produce the desired changes in our society.'

Statement of the Problem

A-Specifically, this study willvinvestiqate the following problems:

i l. To determine the relationship of time allocated to physical
education tb‘levels of physicai fitness as méﬁsureé by“a physical work:*
capacity submaximal bicycle ergometer t;st. (chl7o)

| 2. To~deteimine the relationship of time allocated to physical
education to levels of academic achievement as measuyéd by the Canadian

Test of Basic Skills.,
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nggthssis |
There are three hypotheses which will be tested in this study: -
.1l. There will be no significant differences in caraiovascular
'fitness between grade three students’subject to the daily.physical
education program and those subject to the control prog;.m.’

. 2. ‘There will.be no significant.diffenences in cardiovasculdr -
fitness between grade six students subject to the daily physical : L"
education program and those.subject to the oontroi,program.

3. There will be no significant differences in levels of academic
achievement between those students subject to the daily physical
education program and those subject to the control Program as xndicated

by»performances‘on the Canadian-Test of Basic Skills.

Limitations

This study was 1imited by:
<

L 1. The two physical education programs as established prior to.the Sy
R ¢ ' . T

~ » .

development of this project. A physical education major taught all
physical education classes in the control school whereas home room teachers

. ! 3 .
were responsible for the physical education program in the experimgntal

i

fﬁchool.

_“52. The limitations inherent within the chl?O and academic achievement
. 5 : . ke ; _ Sven

N

tests.

he number of testers in both fitness and academic achievement
. 'y "r;-

3
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Delimitations . ' /7

v
/

This study waé delimited to: - ' /
l. A randomly selected sample of one hundred and twequ grade three
/

and grade six students from Millgrove.and Brookwood'e;emé;tary schools in
. . / c . “

: /
. Spruce Grove, Albertqy/ , v

2. A pre-test -7post-test experimental d;sign.

3. a PWC170 bichle ergometer test to determine levels of.physical

fitness. This test is submaximal and includes'three,consecutive four

minute bouts of exercise at progressively higher work loads in order to

Y

produce prescribed heart rates. : el

4. A series of fhe’Canadian Test of Basic Skills to determine levels

of academic achievement. This series of tests was standardized on a group
’ of 30,000 children'ffom a stratified random sample of two hundred and
" twenty five sphbols from'fhe.English speaking sector in all provinces.of
. Canada. fxing, 1977) . The tésts are iﬁtendeé to evaluate generalized
educatiopal ;kiiis.épd abilities not content achievement.

¢ s

Definition of Terms

1. Phybical Fitness. The predicted rate of work expreésed in
Kilopond metres (Kpm) per minuﬁe pr'in watts at a steady statg-heart
rate of‘L?O;beats_per minute asg measured.by the bicycle eiogémeéer test
aévélopeé by aowéll’etgl. (1968)

W
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2.  Grade Equivalent Scores. A two-digit score Qetermined from a
- test raw score the first digit of which 1?dicatea the grade level of
performahcé, the sééondruigit the month. Arscore of 6.2 would indicate
a level of performance at the second month of grade six.

3. ’Academic Achievement Reading. A grade eqﬁivalent score baséd on
results from a reading comprehension test.

4, Academic‘Achievqnent Languaée._ A composite grade equivalent
score based on results from §ub—tests in spelling, capitalizationm,

" punctuation and word usage. ‘

5. Aca&emiq Achievement Mathematics. A cpmposite gradé equivalent .
score based on results‘ffom,sub—tests in proble@_solving and mathematical
concepts.

6. Classroom Generalist. Thgse teachers graduating in elementary
education without a ma?or specializatipﬁﬁiﬁ physical’gducation.

7. Seconda;y.Ph;zical Education Major. Those-teachers graduating
ih secondary education ﬁitﬁ a‘major-ih‘physical education.

8. . Physical'Eduéatioanpecialist;' Those teachers graduating in

elementary education after having completed a physical education degree.

-



CHAPTER I1

A REVIEW OF THE LITERATURE

The Phy;zological Need fqor Exercise

Partlcipation in regular physical activ1ty can cause significant
changee in the functional capacity of the heart and lungs, the. strgpgth
of bones and muscles and body composition. Astrand, Engstom, Eriksson,
Karlberg, Nylander, Seltin, and‘ Thoren (1963) 'in a study involving
thirty teenage girl swiﬁﬁers Eeported a significantly higher functionai
. capacity as measured by maximal bxygen uptake after a lengthy t;aining

{
program. Similar results were found by Dobelin and Eriksson (1972),

Ekblom (1969), Eriksson (1972), Eriksson and Koch (1973), Harman Brown,

Harrower and Deeter (1972), and Lussier and Buskirk (1977). Regular

¢

exercise also resulted in a significant decrease to submaximal heart rate

»*

(Eriksson & Koch, 1973; Harman Brown et al., 1972; Steward ¥utin, 1976)

and a significant increase in heart volume (Astrand et al., 1963;

Ekblom, 1969; Eriksson & Koch, 1973) wvital capacity and total hemoglobin

(Astrand et al., 1963; Eriksson, 1972). Physical work capacity showed

s

significant increases affer a two month and ‘a seven month training program

/—/JJ'— ’ ‘ . : o
in elementary school students. accaroc & Clarke,—1978)

Evidence appears to indicate that in pre adolescents functional capacities

7/

respond to endurance type training.

Exercise can also efféct ne compositidn and aevelopment in pre-
adolescents.‘ Hal&na (1969) indicated that, "the normal forces of ‘
pressure and ten:ion resulting from exercise lead to thé formatxon of new »

hone if the foxce acts on a surface adapted to resist it." (p. 23)



Malina also states that inactivity can have detrimental effects on bone
development by increasing the axcretion of calcium and nitrogen resulting

in decalcification of the long bones.

*  parizkova (1963, 1968) discovered that physical activity had
significant effects on the hody composition of young boys. She states:.

"The influence of intensity of physical activity on body
composition is evident throughout life and causes an
increase in lean body mass at the expense of .fat.
Substantial réduction in physical activity leads to changes
involving a disprbportionate y greater fat content and a
slight reduction of lean body mass.” (p. 672)

Similar results were reported by Wells, Jockl and Bohanen (1964) in

1

young girlsa:~ A T » "

Although research substantiates the positive influence exercise has

on bodily functions, Bailey (1973) jindicates that there is actually an
*
increase in postural defects and obesity in school age children. Results

from his longitudinal study reveal:
. \

"For the ordinary Canadian child, not the athlete or the
exceptjonal skilled, physical fitness as expressed by
aercbid”power factoring out size seems to be a decweasing
function of age from the time we put him beh;nd a desk in
our schools." (p.:427) ’ -

-Clearly then, present elgmentary school programs are not having a positive

effect on the fitness development‘of participating students. Understanding

_the values of pﬁysical exercise can only lead to providing children with

. . \
proper facilities and increased opportunities for participating in regqular,
, N .

beneficial actiQity. ' . v .
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_Evaluation of Physical Working Capacity

12

Many tests have been developed to evaluate human physical fitness

both in a laboratory setting with access to controlled. scientific

'4’

equipment and in,p field situation where direct analysis of fitness
variasbles is much more difficult. . Astrand and Rodahl (1977) indicate

“that from a medical viewpoint any test utilized to evaluate physical .
fitness must be based on sound physiological principles. Of the instruments

"

and tests available, Astrand and Rodahl recommend the bicycle ergometer

since, "the energy output or the oxygen uptake can be predicted with greater .

accuracy then for any other type of exercise.” (p. 337)

Tﬁere are two physiological bases to evaluate physical wofking
capacity. First, there is a positive, linear relationship between heart
‘fate and submaximal workload and.secondly, any increase in cardiorespiraCOry
endurance is attended by a decrease in heart rate at submaximal workloads.
Heart rate reaches its maximum value at slightly lower work rates than
oxygen consumption thereby incorring a bias in the estimate of maximal °
oxygen consumption:of approximately 0.3 litres per minute.: Combining
this witﬁ ghe individual variations in heart rate of up to ten percent
results in considerable methodological error. (Wyndham, 1967; Astrand &
Rodahl 1977) However, the true value of the submaximal bicycle test
lies not in*its ability to predict exact maximal oxygen consumption byt

in controlling and meaauring the effectiveness of a training program over

a period of time.
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Physical working capacity and ph§sicn1 performance are affected by

a number of variables including:- physical size and body progprtions,

 ENergy relaase“sy;tent. energy saureés available, strength, speed of

movement, motor skills and psychologicsl factors. The PWC,., bicycle

test is a popular submaximsl method for evaluating physical fitness which

minimizes the effects of the latter three variablés. Pedalling frequency

is controlled, very little skill is involved in riding a stationary

1

bicycle and the test is not psychologically demanding since it is not

N ]

P : ‘ y

exhaustive.

Daily Physical Education and Physical Fitness in School Age Children

10

The first‘study 1nvolv£ns daily ﬁhysicnl edutation occurred in Vanves,

France in the early 1950's. (Encausse, 1957) The traditional school day

wvas altered such that one third waa devoted to acsademic subjects, one third

to fine arts and one third to physical education. Although no physiological

variables were evaluated and no Etatistical analysis was done on results,
this study did reveal that students who paftiqlpatad in the exggrimentﬁl
program maintained lévels of academic achievement not sighificantly

. o '

n

different from national, academic norms. The Vanves study has provoked

North American educators. to analyse ﬁhe effects of daily physical

education and special training programs on academi¢ achievement and
2 R
various physical fitness parameters. \
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Johnson (1969) analysed the effects of five versus two agd three
day a week physical education Cl;;nés on fitness, aq4pqne t;?nu; and 1 C .
T~ growth in saven hundred and forty three grade eight soys—anﬁ girls. ;’7' hs?; ﬁi
Physical fitness was meal;rad by a variety of tests; ?’"'5i‘? v -
hoya: standing broad jump, jump and reach, push ups, 0% Ei o
© pull ups, 160 yard race, 600 yard run-walk. 8 '
girla: standing broad jump, flexed arm hang, curl up : -

and 600 yard run-walk.
" Body density and percent body fat asiiell as height-weight were measured.
After two years, the five day a week boya group was superior in standing
btoad jump, push up and pull up. The girls group involved in daily | W‘
physical education was superiO{ in only standing brbad jump. There were

no significant differences noted for percent y fat or growth curves.

No descriptién is offered concerning the infensity of exercise duging

these programs and no statistical analysjf was done on théifitnci; . o

variables thus limiting the conclusiong that c#n be derived from Eht‘ study.

A similar program was analysed by Kemper, Verschuur, Ras, s:fl'

»

Splinter and Taveécchio (1976). Seventy boys ages twelve and thirteen were. Ay

involved in a five verﬁrs three lessons a week program. $he authors

-,

evaluated chl?O' percent fat, hand grip, vertical juﬁp, flexed arm hang oo e

EEN

and a sit-reach test. Only hand grip pfﬁ%éd to be diqhificantly greater
in the expavimental group. Once again no descriptive details are provided -~
ofiéither program to indicate the intensity or nﬁture‘of exercise.

Thereforg. " «.. the effects of two extra lessons in physical education 5

upon 12 and 13 year old boys could not be confimmed.® (p. 324)

A

- ‘k
T L m“,h*u; g
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Bar-Orjo and Zwiren (1979 examined three physical education {}

programs of two, three and four lessons a week for grade four students.

Each class was assigned .to either a regular program with calisthenics
< . . . "

and movement games or an experimental program with stfenuous interval .
training in each lesson. Dependent variables evaluated included maximal:

oxygen uptake as measured by a treadmill test; heart rate and various

.

anthropometric parameters. ‘After nine weeks, variations in submaximal

' A

heaft rate during the treadmill test were the only significantodifferences

~

between’ the experimental an& regular programs for boys. No significanf
differences wer; reported for the girls. Variations in submaximal heart
krate were greater for the group having three lessons a week than for
" the other two groups howevér, the authors fail to statistically verify
this difference. . i : . . o

Cumming, Goulding, and B@églay (1969) studied. fitness' changes in
grade six and gr;de téﬁ clasées’?n four Canadiah schools fromuSept;mbér'to'
June. 6ne was a private school which had a daily physical education program
‘and a specialist teﬁch;r. Theysecond was also a private school but ﬁhere
' wa§ ho gymnasium and hélstandard physical éducgtion prbéram however there
were many ?utdqgrlpfogréms-ihAsnoééhoeiﬁ?,ﬁcanoéing~and'farﬁing. The th?rd
was a éity high school with a specialist teach§ng two forty five minute
periodé‘per week. The fdut;h school was a city elementary schoél Qith two
forty.minute periods of physical édncatién taught by the classroom t;acher.
The authors evaluated f{é;éss by utilizing PWC,. and maximai oxygen uptake
t?sts. .Rééulgs showed no changes in chl?d or maximal oxygen“upﬁake. The

~ authors conclude that increasing the number of hours in a théical‘eduéation
. . .

pfogram'ﬁill'not necessarily lead to an increase ‘in éardiovascular fitness.



\

" . The Blanshard Project (Hartens,_}976) was a three year study of the
effects of daily physical education on academic achievement, psychblogicél

-

attitudes and physical fitness. Among the fitness appraisal items was
PWCI:Z.. All variables were initially measured in&1974 and this datg
functioned as the controlilevél. The experimental physical education
program involved two ﬁours in the gymnasium, one hour in\the élasggoom

or out of doors and one ‘afternoon of bowling, skating or swimming each
wee# to total approximately five hours of instruction per week. The 1975
&atﬁ, when compared'with the 1974 control level showed significant
?mprovemeht of the means of chi70/kg for grades five, six and seven
whereas, the 1976 resulfb showed significant decregsés for grades five
and seven. The authors could not expiain the discrepaqcy in results.

The Saskatchewan Department of Ehucation (1976) conducted an.
investigation into the degree of implementation of its provincial
curriculum and.ﬁﬁysical fitness levels in grade four students. Using a
checklist to determine the degree of cufrlculum implementation, ten
grade four classeé were seiected as é lowcimpleﬁéntation group and
thirteen grade four classes ﬁere«choeen as a high implementation group.
Studenf? were pre-tested in the fall of 1974>and post-testedvin the spring
of 1476. Analysis ‘of covariance usihg‘the pre-test score as the covariate
iﬂdicated that the students in the high implementdtionvclassroomsgﬁcored

significantly higher than the low implementation group in Cooper's

endurance run, a four minute run-walk test.

“

13

v
'
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Physical Fitness, Physical Education Programs and Academic Achievement

Historically, the relationship between physical fitness and academic

achievement was first analysed at the college level. Weber (1953) »

discovered a significant correlation (0.41 at P .05).in colleqé freahman

between physical fitness as measured by performance in sit ups, pull ups, '

@

100 yard piggy back run;:nd a 300 yard shuttle run and academic achievement
. . ,/\
as measured by grade point averages. The four fitness items were combined
to givesa composite Physical Efficiency Profile‘howéver, pnlg/éﬂe component

of physical fitness is evaluated, muscular strength enduraﬁce, which does

-

not provide an adequate, compréhensive assessment of fitness levels.
Hart and Shay (1964) attempted to discover a similar relationship in

college sophomore women. Academic achievement was a cumulative index

‘qcore calculated as a ratio between grade points and semester hours. When
Academic Aptitude, as measured By'scofes on mathematical and verbal portions

of an aptitude test, was held constant, there was a significéht correlation

~ .

(0.66 at p .0l) between academic achievement and physical fitness. N6
description of how physical fitness was evaluated was provided‘therefore,

any conclusions from this study are suspect.

~

Arnett (1968), utilizing eight hundred and twenty seven freshman

college women, evqlﬁated‘pbysical fitness using a composite .score based

on results of performance in sit ups, standing loﬁg‘jump, flexed arm‘hahg

and a three mihé&% step test. Once again, thi& is a narrow indicator of

physical fitness'since only muscular étrength endurance is examined.

,

Academic achievement was based on grade point averages at the end §f‘the
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fall and winter Terms. Results revealed a significant correlation
between grade point averages and fitness scores (0.56 at p. 01).
Analysis of variancc of grade .point scores among high, medium and low
fitness categories showed a significant difference betweendgrade scores
and fitness levéls.suggesting that greater fitness correlates positively
with higher acadenic achievement.

Eduards (1967) and Eidsnpﬁh(l964) examined grads point averages.of
athletes involved in collechsports snd foung"they scored,higner than
control groups. No statigtical analysis cf results was done in‘either
study thus eliminating the possibility of any conciusive statements.

Grade point averages and narticipation.on athletic teams have also
been examined in high.schoclistudents. (Airoldi, 1967; Conor, 1954;

' schurr &‘Brcokouer, 1970). 1In all cases studénts‘participsting on
athletic teams scored highes than control groups however, no statistical
.analysis was performéd on ths data. Psncle (1956) reported nc siénificant
‘differences in grade point averages betyeén'hiqp schocl basketball and

£l

football players and a control group .of noqpﬁiticipants.

.

Chisson (1970 1971) investigated the relationship between
#

pexformance on various motor tests and academic achievement in. first and
third grade children. in”bcth&studics significant corrélations existed
*'between these two variables for grade one (1971) and grade three (1970)

Rarick and McKee (1949) conducted a descriptive study examining motor

_performance and academic achievement in grade three students. He concluded

that;

l. Superior pcrfozmers on the motor test grew older, more obese,

- heavier and stronger:' . R )

5
¥
L
*
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2. Superior performers had a greater humber 1n-theihigh academic
ratings.

The Board of Education, North York (1973) evaluated the effects of
a daily physical education program on performance in eight paychomotor

sts and academic achievement. Subjecta!for this study were grades one,

three and five students although grade one was not subject to academic
t sting. The physieal_education program (QEP) was initiated in 1972
(Ire-test) and completed in 1973 (post-test). fhe.basic aim of PEP was
to-develop a childfs akills in the areas of halance, rhythm, lateral and
directional movement. body-spatial organization and reaction-apeed ‘

~ dexterity. Psychomotor ‘teBts were designed to evaluate theae conceptd

Academic achievement was based on results from a mathematics problem

16

solving test, a subtest of the Metropolitan Achievegpent Test. The pre-test

and post-testareaults were used to determine a gain score although there
was a discrepancy in the number of subjects from pre to post‘test. These
ecores were then compared‘to expected gain acores'developedfby the
Department"of Physical and Health Eduéation.\

. Resulta of the psychomotor tests indicated that pupils participating
in PEP made reasonable growth in the development of . psychomotor skills.

"Grade one students met or ‘exceeded the growth expectatians in seven of -

-eight subtests while grade three and five students met or exceeded growth'

expectations on six of eight aubtests. In the area of mathematics
problem solving, pupils at the grade three level achieved the expected
gain wh{é: grade five pupils made gains whieh significantly_exceeded the‘
expected gains. | '

<
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Altnough significance was attached to some of the results
23 statistical analyses of tne data is provided. As well, expected
gain scores Were developed.for each subtest but no explanation is given
descriting the criteria or method used to determine these values.
Conclusions about the merits of daily physicalAeducation arising from this
study are therefore rather limited.
| ' The Saskatchewan Department of Education (1976) anal}sed the effects
of daily physical education on physical fitness as measured by Coopers'
endu;ance_run and academic achievement as measured by mathematics and
reading subtests of the Canadian Test of Basic Skills. Thirteen grade
four classes were selected on the basis of implementing daily physical

education into their school programs and were compared to ten grade four

- classes that slowed a low degree of implementation of ‘the provincial

.

’

curriculum.
Students were pre-tested in the fall of 1974 and post- tested in the

spring of 1976. Analysis of covariance using the pre-test scores as the

covariate was used to determine if any statistically significant differences

existed'between post-test scores of the twb groups. ‘Results indicated

‘that students in’ the high implementation classrooms scored significantly

by

higher in the reading subtest - and hoth mathematics subtests as well as

on the endurance run. - L o _
. B

" The daily physical education program in Blanshard Elementary School,
Victoria, British Columbia (Martens, 1976) described earlier in this

review utilized all subtests of the Canadian Tést of 3asic skills to



evaluate the’program's effect on academic achievement. Grade three and |
- 8ix students were initially'teeted-in 1974'(eontrol data) and again in
1575 and 1976. Resnltsvshowed tnat academic performance'of pupils
involved in this study in-1975 and 1976 was at leaet as goad as acadenic
work performed in 1974 even though they were spending a considerably
larger portion of the school day in physical activity.

Although the Canadian Association of ﬁealth, Physical Education and
Recreation is recommending daily phydical educetien to enhance the
pnysical derelopment and levels of pnysical fitness in Canadian elementary
fchool children, there,isAveEy little information evailable‘deserining the
program content which would realize these stated goals. (C.A.H.P.E.R., 197@)
" Continued analysis, both analytical ‘and descrigtive, of daily phzeical
education mustbbe undertaken to determine the maximal'amOunt of time’
that should be devoted to phyéical'education.. |

The reletionghip between daily physical educetion-programe‘and ‘
academic achievement has been examined by very few others. Most of these
‘studies lack reliable statistical analysis ané;ﬁreﬁﬁherefore very difficult
to replicate or-control In addition theﬁ*ﬂf& not. inéﬂude an analysis or

description of intervening variableé such as teaching atyles,

gwmethodologies and work intensity which affect the teacher-ledrner process

" and the learning outcomes.

4



CHAPTER III

\ . METHODS AND PROCEDURES '

Subjects

" The subjects for this study were drawn from two elemenyary schools
in the.town of Spruce Grove, primdrily a commuting town outside Edmonton,
Alberta. In the fall of 1977, a sample of fifteen boys' and fifteen girls
in grades three and six was randomly selected from/plass lists in the
two schools'to yield a‘total initial sample of lzo/étudents. .Parents-of‘

students were notified prior to the study’to inform them about the purpose

~of the study and to obtain consept for their childrens' inclusion.

The two schools varied'markedly.in the program compoeltion of ‘the

' school - day. Millgrove, the ekperimental school; allocated oneqhour per

‘/és

o trained for secondary physical educatlon.

day for each of‘the following subjects: physical education, fine arts and ;{
creative'language. In almost all cases, the home room teachers taught

their own plysical education cleeses. .On staff were two physical education

specialists and three other teachers who.had a~hajor in elementary'school

physicdl education. Broo&wood the control school, had a more common

-

school program which included two thirty mlnute periods of’ physical

\ .

"educatlon per - week. All physical educatlon classes in this school were,

"

taught by one physical educatlon major, this teacher being initially

B

o

Table 1 prov;des a descrxptlon of the sample according to sex,
grade and school.; The study began with: fifteen students in- each group

however only the data for studenta ccmpleting a11 pre and post tests is .

-

included in the resulte.

-t
X
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Table 1. Description of the subjects according to sex and grade. ,"

Experimental School Contxol School

‘Pre-test  Post-test = Pre-test  Post-test

Grade 3 Boys 15 15 . 15 14 "

’

Girls - 18 . 13 15 15

Grade 6 Boys 15 13 15 ~ S 15

Girls  15°¢ 15 | 15— 10

a '
-~
o

V?Table 2 provides a description of the housine situation of the

subje¢ts.in the qxperimental ana control schools. The control schdol

. ," Q
Table 2, Description of the subjects according to the type of housing
- forxr each grade and school.

A
' . . o

. Grade 3

'Non-Buséed Studdnts Bussed Students .
o B L Mobile- . e L
i Houses gggrtménts Hamea ™ Acreajes - Famms

v\

‘comtrol . 27 - o . 2
N = 29 R o . : : o
Bxperimental ’a14 S o3 8 '3
N-z&-ﬂw._m,@ N e

. . o L) . - e ‘®. @ .o o » L] . e - [ > .., e - - - - - * e . - .. e - L] -
. !'. " . . N ~ o T
>

4 __Grade 6 =”” T _——

‘cmntrol o2 2 :j<: ; e 20

fﬂ'# 25

Experimental 1l . . -1 a5
W=28 T e T e e




subjects resided primarily in urban dwellings whil.e the experimental

school had a large number of students living on acreages and fams.

The

age of subjects as of the first #f Octaober 1977 is summarized in 'l‘able 3

¥

with little variation existing between the two schools.
/ : . -

21
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. X o=
o »
Table 3. Means and standard deviations for chronological age in months
: for each grade, sex and school. .
‘Boys Girls
‘Grade 3  Grade 6 Grade 3 - Grade 6
Experimental 1100.6 133.5 '99.8 138.7
School 6.3 10.7 4.9 6.8
a 15 . 13 13 15
" Control 98.5 138.3 99.2 135.3
School 3.8 9.6 309 5.3
14 15 10 ’
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Methods and Procedures

Two variables were initially measured in October, 1977 and then
again in May, 1978 on a pre-test -‘ooo;-test basio. "The physioal oorking
.capacity at a hoart rate of 170 was calculated on the jbasis of performanoe
on a suhmaxlmal bicycle ergometer test developed by Howell et’ al (1968),
_The heart rate was monitored by timing thirty beats with a stethoscope
and'stopwotch beginning with the last twenty seconds of each minute.{

The oedal revolut;?hs of the bicycle wefe also recorded at the end of a
minute. Prior to testino ot each ochool,'the ergomoterg were calibrated.
The second variable evaluated was aoademio achievement as peasured by the
Metr;c &efsion‘of the Canadiaﬁ Tests of Basic Skills. Three fundamenﬁal
skills were chosen from the to£al.test batﬁerf; reading, ianguage skills_
and mathematicg. These areas ore often‘referred fo as the "core" or basic
éubjeots in_on academic program and were therefore selected to represent

, N
academic ability for this study. The reading test required a max{oum
{ofififtj fioe minotes; the language skills,_?hich in&oived four sub tests
(spellf%g, capifalization}‘punctuation ano uéage) required sixty soveo
minutés; ond the mathematics okills which invoiveé<twoAsub tests
(mathematics concepta and mathematics problem solving) required sixty
-m;notes. The tests were admanistered in September,‘1977 by the home room
 teacher and then in June, 1978 by'the author. The September testing was
idone,prior to the initiation of this study.in the sohoo;s however the
preparation and all ;he directions for administering the tests are

»
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completely standardized in the Teacher's Guide which each examiner.followed
verb&tum«thus minimizing -possible effects of different testors. Both
pre-test and post-test raw scores were converted to grade equivalent scores
which indicate the grade level at whi'ch an average student would m#ke this
score. In language and mathematics a composite score was calculated by

N

adding tégether fhé grade equivalent scores of the sub-tests an& dividing
by thé\number of sub-tests. This i; a étsndardized procedure for.

language and mathematics as outlined in the Teacher's Guide to the Canadian
Teét of Basic Skills (king, 1977) .

A quantitative and qualitaFiVe analysis of each physical educq}ion
program was'undertaken'beginning in February, 197%. The time and interisity
of the children;' activities were evaluated by obserying randomlyﬁ
selected ciasseg; Each activity was.classified accérding to four intensitf
leQels:> no activity, activity prodﬁcing a he#rt rate below 120, from
130 to 150 and over 150. All of these observations were made by the
same obsefver (Cétéﬁ 1979) and validation of the classification ‘process
was dome in two éessions that involved a total of fifteen heart rate
measurementé on children five £o ée;en years of Agé. The cfassification

of the intensity level~durihg the observéd physical edﬁcation classes was

©

assessed with regard to the average activity level in the class. The
reliability of the classiticat;on process was verified on a cont%nuodk
basis from obseivations of giadé two, four and\five classes. The ciass
average.;ctivity level was classified and th;s';laséification.was L
‘subsequently vetifiedﬁby/@gniﬂoring'the heart rate df'oné or two children

"ﬂ“bvef”aIGEAJsecond perio&'uéipg a palpation technique.
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The variety of activities and length of time allocated to each
activity during the school year were monitored in each school by the

 teachers responsible for the physical education programs. Weekly activity

sheets (Appendix I) were completed by teachers and a percentage of the

total school wyear was calculated for each major component of the ntysical

aeducation program.

An attémpt was also made to qualitatively assess the differenéZS in
teaching styles of the teacher in the two schools with respect to the
' phygical education component of the program. Teacher pehavior was obsekved
and recorded by utiliiing a revised teacher observational instrument
deQeloped by Robbins (1973) (Appendix II). Observations of grades one,“
two and three were conducted in the control school ‘and grades th;ee and
gix in the experimental school. All observations were done’ by the same
obsexver for the duration’of a physical education lesson. Due to the
'iarge numbe x 9? teachers inv&lvedﬁin the e%periﬁental physical educatioﬂ

pmograh the number of observation sessions was rather limited. -

statistical Design.

A two-way a;alysis of variance was ﬁerformed to test the differenéesf’faf*\
between the two schools in.pre~test results. ”Thié analysis was dSheTfor
each grade,using éhe treatment group and sex ﬁs gpe ;ndeﬁ;ndent variables: ®
_ An analysis of covariance with the pre-test score as the covari;te was
conducteé on the post-test_dﬁta to deterﬁine any différen;es in results
" between the schéols; The accepted level of uigﬁif;cgnce wvas p % .o0s.

The analysis was performed using the séatistical package for the social

sciences (SPSS), Version M.

t



CHAPTER IV

RESULTS ARD DISCUSSION

The Physical Acﬁivity Levael During Physical Education Classes

The rq’&lta of the observation of the activity level of sem. of the
classes are symmarized in Table 4. The number of classes on which the
Aata was based is low, especially for the control school since ‘the same
teaéher taught all the physical education classes. Of the two classes
for which complete data is available, the experimental school showed
greater total time spent in an activity session. Activities ranke& two
and three, which are of sufficient intensity so as to produce some
‘training effect, seem to be performed for longer periodp of time in the
{éxperimental lchooi. |
| The grade three class in the experimental school had an average of
4.5 min;tés of activity producing a heart rate of 130 - lgb’beats per
minute as compated to 1 minute at the same level in the control school.
,fhefe’gas no ohserved ;ctivit§ in the control school that would produce

a:he

rate of q;eatar than 156 Seats pér minute wherea; in tﬁe.
imental school 0.6 minutes were recbtded. . :
The evgluutiﬁn'of ;pe physical-activity 1evei in physical>education
classeslwas not done systematically therefore limiting generalizations
which can be made from these results. However, the data voula suggest

that activit} levels of sufficient intensity (i.e. heart rate greater
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Table 4. Total time, in minutes, spent at different activity levels
during the observed 30 minute classes.

.

Experi;nental school Control School

* Activity No of : &o of -
Grade level . cdass ° X min max class X  min max
1 0. 3 4.2 2.5 6.0 3 7.7 7.3 8.2
S 15.3 9.0 25.3 | 10.7 9.5 11.5
, 2 8.8 4.5 16.8 3.1 2.5 3.5
' A o . ‘ .
37 2.0 0.0 6.0 1.0 0.0 2.2
3 0 5 11.3 8.16 14.7 2 4.3 4.1 5.2
1 16.2 8.0 27.0 5.1 5.0 5.2
2 4.5 1.0 10.0 1.0 0.6 1.3
3 " ‘0.6 0.0 2.0 } 0.0
6 "o 3 114 5.0 14.7 0
\;. 1 ' 22.7 20.7 24.0
R 2 2 1.6 0.0 4.7 -
4 .
” .
. 3 0.3 0.0 . 1.0
- .
* Activvity Level . i
o .
ey 0 = no activity (rest)

1 = Heart Rate 129 beats per minute
2 ="Heart Rate between 130 and 150 beats per minute
. ‘ 3 = Heart Rate greater than 150 beats per minute



than 130 beats per minute) to induce changes in physiological variables
were performed for a longer duration in the experimentalvschool. The
monitoring of the intensity\of exercise is critical if physical educatign
programs are to enhancé levels of physical fitness in elementary school

students. (Antomi, Ito, Iwasaki & ‘Miyashita, 1978; Roberts & Morgan, 1971;

‘Selinger, 1968.)

The Variety and Duration of Physical Activities

lThe results of the weekly activity shéets are summarized 1p'Tablg 5.
Some differences exist in the aero@ic fitness classes where the
experimental school allocated 141(6f;the school year in grade three to
this activity as compared to/gﬁ in tﬁe control school. In the two grade
8ix classes in the experimgﬁtal school aerobic fitness activities
accounted for 13% and 22% respectfully of the school year in comp;rison
to 5% in thé contrbl grade six class. There is an obvious domination of
gameg in the grade three program at the experimental school whereas the
teacher at the control school attempted more creative dance activities
in this grade. In grade six, the major'difference ista heavief emphasié
on gymnastics in the experimental school as compared to the éontrol school.

The variety of activities students were exposed to in each ofAthe
schools was génerally quite éimilar although the amount of ;ime allocated
to the various components of the physical education program varied
between the two, schools, 3The variety of activities in a physical

education program is of secondary importance to the ffequency and intensgity

of participation in those activities when considering changes in levels

of fitness.

27
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Taﬁle 5. Percentage of school year allocated to Core Activity areas.

o

£

- out-bf-
. b _ : : . - Fitness School  Movement .
- School /brade Games Gym Dance Activities Programs Training Other
e .
Control . 3 36 . 8 21 5 2 -] 13
Experimental 3 60 7 7 ‘14 12 - =
* Control .. S <) 49 8 21 5 2 5 " 10
Experimental 6 ‘39 26 16 13 6 - -
32.21 14 22 no - -
K]

Teébhihg Styles ' ' .

Observ#tions of tqaéhing.stylé as prgsented in TaSIe,G are rankéd
acéordiﬁg to freéuency_of use. Singe all.;eachers in the exéerimental
schodi taug#t their own ciass ph}éical education, the n;mber bf classes -
observed is low when cbmpared to'fﬁe control s;hool where the physical
education speqialiéﬁ.taught all éhysiéal education classes. The styles

e ‘ .
most frequently used by the physical education major at the control
5school included: jgicalueduéa;ibn centefed_hghavéor that di¢'hot eliéit
/,/, a response iﬁ students, either bdmmand or authoritative difeégi@es and .
teaching'questioning. The physical educatiop ;péciaiist aﬂd'&he grade
three teacher at the experimental school utilized'bhyéical'edﬁca;ion
" centered behavior and command directiveé as their aominanf.teaching.;tyieg.
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The other grade sin teacnet in tne experinental school uti;%zed.pehav;or
confirming student response, correcting student behavior and extending
- student reactions as hef dominant styles. The second grade three teacher
in the experimental schooi was characterized by using pnysical education
centered behavior, commanducr anthoritative directions and teacher

y :
vcorrecting student behavior as her dominant styles. .

The eyaluation of teaching style was performed on a limited basis
and thus any discussion relating to teaching st;les is quite restricted.
Resulte'seem to indicate thattthe physical education major, the phycical
education specialist and the grade three teachers used command éuestioning :
as their‘dominant teaching styles. fhe only teacher in the experimental
school who. did not utiliie a direct  approach was the othe} grade six |
teacher. Since all grade six data from the experimental schooi was
combined nc~comparison of ferformances between the two programs is
possible.

Sande (196d) compared a problem;301ving approach to a direct approach
in gréde one and two children and their effect on various fitness
paramete;s including the Canada Fitneés_Test,'strength items-and balance.
3e-suggeets the direct method-was7more succeseful than the problem solving

- approach- in performance of grade two students on the fitness test while in

grade one there was little difference between the two methods.

Researchers have analysed the effects of physical education specialists

: : \ : : o
and classroom teachexrs of physical education on levels of physical fitness

in elementary schpbl children. In most cases students taught by a
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Table 6. .Rank Order of the frequency of‘us.e of Teaching Styles in
physical educ¢ation classes. ; ‘ v
Ragkings
ControlHSchool L Experimental School ‘
vf | _ Specialist ' 'Cl‘assroom Generalists
) ) . . : P.E. \'\Teacherf Teacher Teacher
* Teaching Style P.E. Major 6A 6B 3A 3B
1 1 - . 6 .3 1
2 12 - 7 -o- -
3 2 2 o 2 2
4 | 9 T - - ; -
5 12 | - - 9 : -
6 3 3 7 1 If 4
7 7 7 1 4 ! 5
h 8 9 ‘8 - 7 ‘ -
9 7 5 7 5 ‘ 6
v s _ .6 ~ 7 7. 3
11 e , R 3 6 7
12 8 - o 4 ‘- | .;
13 . om0 - - R
".Numbér of -,
classes observed 9 . 2 . 2 2 1
- . : ,
. | |
* appendix II | . ‘



31

specialist teacher scored significantly higher on various fitness snd

| motor tests than thosi_students taught by classroom teachers. (O'Connor,
‘ L .

1969; Workman, 1968; & Zimmerman, 1959)

Results from this study do not concur yith the reseerchvalthough a
comparison betweenbspecialist and classroom teachers is difficult since
there are three different classifications of teachers: in the control
school the physrcal education program sas taught bv a secondary phfsicsl
‘educetion major;‘in the experimental school classroom‘éeneralists and a
physical education specialist taught4thi‘physical eduoation’brogrsm.

In grade three the change in fitness level_between pre and post tests was
much greater in the'experimental.program (41.93 Kpm/min) thsn in the |
control program (27,22 kpm/min) (Table 47, Figure 5) Grade six had a
similar trend with a change in the experimental school of 106. 4 kpm/min
compared to 33, 7]qnvﬂ1n in the control school. (Figure 9) Ross (1960)
dlscovered few diffevences in ‘performances bf grade fzve and six students d
on fitness tests. when comparing the specialist and non speclalist teachers
but did 1ndicate some sex dlfferences. Girls tended to perform much )
better for\the spec;alist while boys did so for non spec1allsts.

Thls was not the case in th;s study. The girls in the experimental

school where three of the four classes were taught by non speclalxst
teachers showed a greater growth in physical fitness scores when compared

to students in the eontrol school who .were taught by a physical education

major. (Pigures 5 and 9) Although the boys in the experimental school
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revealed greater growth in physical fitness with non specialist teachers,
‘other variables such ‘as the increased frequency and intensity of activity o
when compared to. the control school may have contributed to this result.r
Increasing the allotted time fbr physical education and utilizing physicall
:education specialists may be positive factors if the desired outcome of

increasing physical fitness is to be realized

The Analysis and Discussion of Pre-test Data
:Grade Three ' '

The results of tha analysis of variance for all grade three pre-test
variebles are presented in Tables 12 to 19. There were no significant '
‘ differences in initial scores in PWC17O, reading, language and mathematics j'ﬂ
between the two programs or betjltn sexes. As well there were no | .

significant interactions between the two schools and gex. | -

This indicates that the grade three classes in each school began ;-. o
L e
_ the project at similar levels’of physical fitness and academic achievement. h

- »o A comparison of levels of academic;achievement between this program N

'and the Blanshard Project (1976) is shown in Tahle 7. The-pre-test
Y

) results of this study are genétally similar to those in the Blanshard

Study with grade equivalent scores in the ‘three subject areas approximately ;

5'3 0, the starting point for grade three in the Canadian Test of Basic o
, . _ » ,

N Skills .



Table. V. Comparison of mean grade equivalent scores for academib
~achievement from different studies, ‘

 Grade 3 . o Grade 6"-

Blanshard Project ‘ . - SR .
(1976) 3.1 * 3.0 3.2 5.8 5.4 . 6.4
(Pre-test) ‘ : o : o

‘Blanshaxd ‘Broject

 (Post-test) - 3.4 - 3.4 3.6 5.9 5.5 - . 6.3 _

This Study L | ‘ | . .
Iglzm-_t:est) . 3.3 3. 3.0 . 6.3 5.9 6.1
“Experimental S : : R

This study- =~ - . - . e
_ (Post~test) .. .4.1 ' 4.0 3.9 .6.5 - 6.5 - 7.0
Experimental o ' ‘ - B

This Study _ _ S ,.vi. o "‘ - S o
(Pre-test) . 3.5 - 3.3 . 7 3.3 % 6.4 - 5.9 -6
. Control o B ~ o e

" This spuéyff" | IR B e _' . RS
(Post-test): 4.5 4.3 . 4.2 62 | 6.6 - 6.8

Reading Lgnguage“naﬁhemetiep vReadihﬂ Language Mathematics

et AR S TR A A A e s 0

-

]
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Grade Six

| The results of the- analysis of variance>£or initial scores in PWC17orA-
readinq, language and mathematics are summarized in Tables 35 to 42. No
significant differences resulted for any of the dependent variables when.

comparing the two programs which indicates the experimental and control

'groups started at similar academic and fitness levels.

There was a. significant difference between boys and girls pre-test

17o-scores. (Table 36) Both the control snd experimental boys scored

- ‘higher than the corresponding girls groups with the experimental girls

possessing the lowest mean score of 394 kpm/min. (Teble 33 and 34) The

jdifference between boys and girls PWC ‘ score is not completely supported

17g
by reeearch. Adams, Linde and Miyake (1961)and Cummi*és and Cumming (1963)

'discovered-similar results to this study. However Bengtgson (1956).

~

Rodahl, Astrand, Birkhead, Mettinger, Issekutz, Jones and Weaver (1961)

and Wilmore and siqerseth (1967) all report no differe-uls in physical

bworking capacity between the sexes to an-age of thirteen to, fifteen years.

"f Pre-test ecademic scores in this study are slightly higher than the;
Blanshard Project (1976) in reading and language but lower in mathematics :
(Table 7) howeGer, students are starting grade sixfat or near the expected
score of 6 0. ianguage was the only academic subject which revealed a.

‘:i?fference between boys and girls. (Table 40) The

n»experimental hoys started the year almost ten -onths behind the experimentalv

~girls (hoys 5. 35, girls 6. 32) while the control 3bys were nearly eight

AN
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months behind the control girls (boys 5.55, girls’6.31). (Table 39)
~ since this trend between the sexes occurred in both schools and there were
no significant differencee in language achievement between the two classes,

the academic year started at similar language levels.

Analysis and Disgussion of Post-test Data . -

Grade Three ' '_ i : .

| The results of the enalyeie of coyariance on post-test scores.are
tabnlnted.in Tables 20, 23, 26 and 29. Regardless of whether the post
”fitness and poat'aca&emic achievement reeults nere analeed according to
.sex-or thejentire g;ade,.the.covariate remained at a signiffcent level
indiceting that the preftest scoree.in chlfo’ reading, languege_and
mathematice were aﬁsignificant‘factor in determining'ﬁbetetest sootee.
" The fitness or academic level at uhzch a student began the project
determxned to a great extent his:. level level of achievement at the end
of the pro)ect.' The COVarlate in all cases was the pre-test score‘for
- each dependent variable which elminatedQ.py variation on post—test scores .
'attrzbutable to pre-test variation. | e .
' main effect showed n? significant differences_

. 170
' between experimental and control~groupe. ‘The treatment factor therefore

The -post-tast PWC

;.did not agpear to infiuence the physlcal working capacity of students at

this grade level in the experimental echool. | . A |
1The lack Of detectable significant differénces may be attributable

o the ~wide veriability of scores and the anelysis heing oonducted on

: collapsed data which will mask -some differenees between 'groups.

PR I

ELT N
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COt:'(1979) discovered the axperimental program had'diffetential
effects on various suhgroués of this stud?. The experimental grade
three group with low initialipwcl7b/kg fitness scores significantly
improved~these scores in the period’under investigation, while the./
.corresponding control group remained stationary.

Cote also indicates the experimental program had a positive influence
_ in preventing adiposity from increasing whereas in the control school
adipogity did increase in some groups of children. ‘ ’
| Similarly, the three sub tests in ‘academic achieiement indicated no
'bsignificant differencestbetween the two groups at the end of the echool
year; Although the experimental school allocated four hours less time to

l

_instruction in academic 5ubjects, test results at the end of the year
indicate students in thls program attained simila; levels of academic
achievement as students-in the control school. When broken into sex
comparisons between. the two schcols there .was only one significant
difference for boys post reading scores (Table 24) The control boys in -
grade three scored significantly higher in reading than the experimental
qrade three boys (Table 9). Although this result did not affect -

‘“"csmparisons between classes, reasons for this difference cannot be explainea
by results fxom this project. In othex subtest comparisons between boys’

and gitls,;the‘experimental and control groups achieved similar scores.
The changes_inascores or growth score from initial testing in |

Nl

Ootobei, 1977 to the final testing in ﬁay,'1978 ere sumna;ized»by-class
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" (Table 9) and by sex and class (Tables 10 ana 11 and Pigures 6, 7, and 8).
The gr;génehuivaleht scores ih ﬁhe Cﬁnﬁdian @ést of Basic ﬁkiils are
based én the assumption that the averagé student in grade three will
begin the yeﬁr at 3.0 and finish thé year at 4.0 with growth score of
1.0. students in both programs of this project approximated this value
(Table 9).with the control school scoring slightly higher in the three
academic subjects (Figures 2, 3 and 4). These growth scores were Tpch
greater than those reported in the Blanshard Project (Table 7). Despite
the decrease in time for acadgmig instruction students in the experimental
school maintained ;ormal academic growth'pétterns during the period
'Qndex invéétigation.

Grade Six » : . e~

Results from the a;alysis of covarianée for fitnéss'aﬁd ébademic

*achlevement varxables are summarized in Tables 43, 46, 49 and 52. The )
covariate of pre-test scores remained at a sigﬂificant level for all
“ post-test analyses indicating thdt the pre-test scores for all vax;ables
were a signiflcant factor in determxning post~test scores. - The analysis.
\&of covariance revealed a sxgnzfzcant difference in post-test PWC 170
results w1££ the experimental group scoring higher than the control group
'(Thble 32, Piguxes 1l :and 9). ;Most of this difference between the two
programs is attxibutable to the experimental girls uho showed a marked

increase over the duratlon of this pzoject with a pxe-test ch score

of 394. OS k@thdn. and a post—test score of 554 04 kpm/min. (Table 33,

-



-t

,./T, | | ' , ) ‘ 18

- Plgure 1) Cotét (1979) in a study done in conjunction with this work . !

P

determined there was a difference in growth rate as measured by height
betveea the oxperimental angﬁﬁgntrollgroupa with the control group being
faster. Since this difference was common to both grades and sexes and.
since only one subgroup, grade six, revaaled differences in post-test

o' gome factor other than growth rate was responsible for the

PHCy 9
recorded differences in chl.’o scores. The treatment factor in the’

experimental school apparenfly contributed to the dramatic increase in

aerobic fitness in grade six girls.

Cote determined the experimental program had a significant. poaitiva
effect in the grade s{x suhgroup with low initial chl7o/kg fitness scores.

Grade six ‘students involved in the daily physical activity program did not

t

'change in adipose tisgsue whereasrthe control grade six students increased

skinfold thickness. | "

Takles’ 44 45;ﬁ 47, 48, 50, 51, 53 and 54 summarize the analysis of

post-test data for boys and girls. Only ‘one sigq‘ficant main effoct was

-

‘evident. The experimental grade six girls scored,s?jyificantly higher

*

on'post—teat'chl7o than the oontrol grade six girls. (Table 45) (s in
grade three, the gradevsixiboys scoteo consiatantly higher than the gir}s
(Tables 24 and 34, Fiéure 9) however, this result is not completely
corroborated in the'fesearch. fhese results maffreflect certain societal
values and trerds where at young ages boys and girls are 1nvolved in more
fxee play than organized gports uheteas when students approach senior

‘elementary gradeo boys tend to have greater involvement in organized
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g

‘activities than girle. This may account {gtgthe eupe;ior perfnrnahcee
by the boys i the fitness tests. |
The analysis of covariance revealed no significant differences
" between the two programs for the three academic subjects. (Tables 46, 49
and 55)--Seudents‘patticipating in daily physical education in. the
“experimental school were able to attain similar levels. of academic
development as the control school students. T
| The academic growth scores for the exfefimehtal and controi grade six
classes (Table 32f are lower than expected (King, 1977) but similar to - -
results from the Blanshard Project. (Table 7) oply the expetimental

group s mathematics score (0.87) and the control group 8 language score

(0.73) approximate the expected score of 1.0. ($iqure 10, 11 and 12)

atypical and difficult to explainf (Table 32; Figure 10) .Thia may be
acooontable by the fact that final testiog was d?ne bfhtbe author and:
‘not ehe homeroom teacher which may have lowered éeudents; incentigevtoJ
do well. 1In addition, answer sheefe ;;re renumbereé for the reading test
.to correepone to the numbers in the test booklet wﬁich may have confused’
"students and caused some to locate answers incortectly on the answer
sheet. T - )

The Blanehard Project (1976) revealed only 9 0.1 grouth score for
reading which correspomds closely to the resultszin this etudy and which
. may reveal an inherent weakness in the reading libtest at the gtade six

level, This study cannot account for other reaj%n- which vould explain

There is a neqative change in score in reading f&i ;he control group which

g

o ki
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s/

this negative growth score.

An analysis of covariance was conducted of the final academic scores

to determine if there were differences between:the scores for boys in the
P ' '

experimental and tontrol programs and similarly for the girls.. Results
indicate no significant differences exist between the boys or between the
girls in the two programs. The difference in the number of instructional

hours for academic subjects in the two programs had similar, non-significant

effects on both the boys and girls.
The overall results in academic achievegent in grade three and six
‘substantiate the arguement thaﬁ decreasing the time allocated for

instruction in academic subjects need not necessarily result in a loss in

»

academic achievement. As Lumby (1979) indicates:

N ) .

"It is important to realize that academically engaged
minutes are often significantly fewer than the allotted
number of minutes. Reduction of the allotted time in

| any one subject should not necessarily result in the
loss of productive time." (p: 6)
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CHAPTER V
CDNCLUSIONS AND RECbM(ENDATIONS ~
Conclusions
Results from this comparative study between an experinental daily~

te

physical education program and a control progran verify the hypothesis
. -
that no significant differences in cardicvascular fitness as measured by )

* a submaximal bicycle ergometer test occurred in grade three stndents
exposed to the treatment factor. This may suggest that a training effect
at this age is unreasonable (Schmuker & Hollmann, 1974) or that if
children atfthis age do adapt to cardiovascular stress (Gatch & Byrd, . .

1979;:Macek, Vauta & Novosadova, 1976) that the intensity of activity inﬁ?

the physical education program.was not severe enough tc cause a significant
change. Massicotte and McNabb (1974) suggest a minimum heart fhte of'170

beats per minuté to improve"maximal oxygen uptake in prepubertal bovs.

The physical working capacity of children in grade six involved in

..‘daily physical education was significantly improved when compared to the

e “
‘control schools therefore causing rejection of the second hypothesis of

this study. Of particular<1mportance is the dramatic, positive effect of
daily physical education in grade gix girls. Regearch indicates that both
boys and girls of this age,xespond to training programs. (Astrand.et'al.,h
1963; Eiseman & Goulding, 1975; Massicotte & MacNab, 1974; sgpmucker &
Hollmann, 1974) If habitual activity levels are low for girls at age eleven
4 or twelve, dai1y>physicai.educstion with similar levels of intensity as the

experimenti® program may enhance their physical working capacity.

EY
KL
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ﬁeeulte of this study verify the third hypothesis. Levels of
academic achievement of students in the experimental program were not
eignificantly different from thoee etudente.ir the control program deepite
having four hours less time devoted to academic instruction. Increaeing
the weekly time.for phyeical education does not detract from the academic
levelopment of students in grades three and six.'

Recommendations S

Continued quantitative and qualitative evaluation of phyeical education
programs and fitness levels of students is needed to.clarify the effects of
daily physical education. A longitudinal study would not'only provide
details of physiological changes f:ourvear to year but also could.provide
details of oeychological attitudes'towarde activity as students continue in
‘academic institutions and enter adylt life. Much more detailed obeervation
| of activity levels within physical education claesee and habitual activity
patterns outside the school would help to determine the nature and inteneity
of daily physical education programs needed to create the desired
phyeiological changes. Continued monitoring of academic developnentvuill

'help to determine the optinal amount of time necessary to ensure normal,

¢

- -

academic development Further examination of the need for phyejﬁ?l

_ education epecialists and effective teachinq methodologiee at specific
grade levels is required. A comperison of two programs eimilar to those
- in this study where einilarly trained teachers were’ roeponsible for’ the

phyaical education p*rame vould minimize any differencee attrilim;elﬂq 3

teacher training. - 'l‘!he same tes‘t adminietratore ehould be utilized

~
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during pre and post testing. Analysing the effects of daily physical
education on gqademinaqd_f};n;gs:variaﬁleg in groups arranged

accordiné to academic ability'woqld reveal poséible diffeteﬁtial»efféctp
of the treateiét variable. Ultimately what is necessary are |
individualized assessments and programs -that p;ovide studenﬁs who are

. expetiencing problems in physical or academic domains thé\hpportunity to
enhance deve;Opment by inéreasinq the amounEAgfmproductive £ime allocafed

to the problem area. .
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Table 8. Means for height (cm) and weight (kg) for boys and girls.

8 years. - 11 years
Boxs ) Girls " " Boys Girls
Height 129.4 128.2 . 146.3 148.9
. B
n - 29 - 28 . 28 ) 24
weight 26.7 26.1 36.7 40.1 .
\ . .
n 29 28 28 24
1 ' /




Table ‘9. Grade 3 summary table of the mean scores and changes j.n scores
for Pre test and Post test. ‘

EXPERTMENTAL o : CONTROL
g_rg:_ . posT . A . _PRE .. ROST . -
PWC kﬁ'{'ﬁ 331.56 373.49  41.93 342.26 369..48>. 27'.'22‘
READ.. 3.25 - 4.09 - 0.84 \,- | 3.54 4.48 0.94
. 3.09 003 o4 3.26. 429 . 1.03
@m. - 3.00 - 3.87 0.87 328 ~4.18 0.90.
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Table. 10. Grade 3 summary table of the mean scores ‘and changes in scores '

for boys and girls.

LANG.

344.36

2.99

‘3.13

. EXPERIMENTAL

BOYS

POST
' 414.55
3.99{

3086 !

3.85

I

L

70.19
0.63
0.87

0.72

317.84

3.23
3,17

2.88

329.51

4.29

4.18

3.90

11.67
1.06
1.01

1.02

Table 11.

Grade 3 smmary table of the mean scores and changes in scores

- for boys and -girls.

PWC kpm/ 3.
U min

* CONTRAL

PRE

Srp—

340.61

3.3
324

© 319

« GIRLS -

- POST

34739

a7

6.78. .
. 4!25

4.41

o.86

17

0.98




 Table 12. Grade 3 means and standard deviations for Pre-test PWC

. . for each school and sex..

=

48

170

Experimental = Boys
. Experimental Girls
Gontroi' Boys

;
o
I

“Control Girls

344.360

317.846

'344.028

340.613

Std. Dev.

'89.372

92.982

53.717

Z

53.993

is

" 14

14

15

\\ . Table 13.

\~ . N .
Tl pre-test pwc’w'0

AR

Grade 3 summary table of the analysis of variance usinq
as the dependent variable.

Ness BT
Bouree, - - U 7

P - BOYS vs"Girls
Interaction . °

s within =,

Experimental vs Control

c Degrees of

Freedom.

m

Tﬁeah,{,;w;"

" 1s24.828
55969
1932563

15602;3i3;f"

0,345

_ Probability

osm

,{‘9;5715
0,450

‘i. . iy N ) ) ) ‘ ‘ : ) . ]
Y { critical Foratio - 4.03 .
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'Ifablé 12. Grade 3 means and standard deviations for pre-test Reading

for each school and sex.

. et
Mean Std. Dev. - n
Experimental Boys 3.262 1.133 | 13
Experimental Girls 3.231 0.783 13
*  control Boys 3.692 ' 0.997 13
' 4 . )
' .Control €irls 3.385 0.790 13 .
Table“ 15. Grade 3 eummary table of the analysis of variance using
' pre-test Reading as the dependent variable.
o _Degrees of  Mean P o
‘Source .Preedom Squares . Ratio Probability
. Experimental vs Comtrol | 1 1.111 1.264 0.267 ) v,
- Boys vs Girls 1 10.372 0.424 0.518
> . Interaction -1 0.249 - ' 0.284 0.597
s within - ® ' o.sr
- Critical Peratis - 4.05- SRR



Table 16. Grade 3 uleans and standard deviations for pre-test
Language for each school and sex.

S0

. Mean _ 8td. Dev, _

13-

Experimental Boys , 2.992 Q.595 ' 134:" '

Experimental Girls 3.an 0.691 . 14

Control Boys . e3.285 " 122 13
L a 3.236 | 0.947 | 11
- . . .
..A." A -
- . ..
! @ :‘ : - ”‘. *
. . ' ‘, 2]
Tabie.'; 7. Grade 3 summary table of the analysis of variance using
' pre-test Language as the dependent variable.

e

h o ‘Degree of  Mean = F

Source ' Freedom Squares = * Ratio » Probabilitx ,

. ) L}

Experimental vs Control . = 1 0.404 - 0.550
‘Boys vs Girls - . - 1 0.054 - 0.074.

Interaction - . . 1 0.164 . . 0.223

s within a1 073 T e

-

0.462
»

0.787

" 0.839 -

‘.

- A . Ao . . e

Critim: ‘l*"-?ga‘_a'gio. = 4,05 " - |
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Table 18. Grade 3 means and standard deviations fcr pre-test Mathematics
for each school and sex. .

s ..

Mean Std. Dev.

Experimental Boys 3.131 0.736 ‘ 13
] .

Experimental Girls 2.877 0.49% 13

 Control Boys ' 3.3 : 0.622 .13

Control Girls - 3.186 0.694 ' 14

&

Table 19. Grade 3‘summgtx;tab1edft;#é analysis of variance using
: pre-test Mathematics as £ e dependent variable.

Degree of '  Mean ‘ F

Source A' . Freedom Squares Ratio ~ Probability
Experimental vs Control 1l 1.019 - .2.454 'v ’ 0;124
BoysvsGirls . 1 0.655 1.578 . 0.215

o - ' M . a .
Interaction N 1 0.013 ' 0.031 . 0.861
s within Y -  0.415

Critical P<ratio - 4.04
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Table 20. Grade 3 sunmary table of the analysis of covariance using

post~teat PWC

as the eovari% Zg 3

as the dependent variable and pre-test Pﬂc17o.
\ ‘ .

déitical F-ratio - 4.02

*. p & .05

Source of Degrees of Mean F _
variation Freedom . are Ratio . Probability
Covariate 1 \ 57552.461 13.219 0.001 *

| Pre chl?o -

Main Effect 1 1085.504 0.249 0.620
Explained 2 29319: 000 6.734 0.002 *
Residual 55 4353.656

‘rotal 57 5229.633
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*.p £

Critical P-ratio - 420

‘ t

! -

{rable 21. Grade 3 bofs summary table of the analysis of oovatimco using
pn-t test PWC as the dependent va::labl. and pre-test Pl(:l.’o
as the covariaZo. .

"Source of Degrees of Mean F
Variation Freedom Square Ratio Probability
Covariate . 1 Y 26086.367 ,6.902 “ 0.014 *

Pre PWC ! !
Main Effect \ 1 " 3270.518 0.865 0.361 ,
Explained \ 2 14678.469 3.883 0.033
Régidual 26 3779.757-
Total - 28 4558.234
Critical F-ratio -~ 4.20
* p & .05
Table 22. Grade 3 girls summary table of the analysis of covariance using

' post-test PWC scores as the dependent variable and pn-test

PWC scores as the covariate. |
170°
. ’ . 0 .

Source of Degrees of Mean F
Variation Freedom Square Ratio _Probability

" Covariate 1 20830.969 6.239 0.019 *
Pre PWC17O ‘

' ‘Main Effect R 681,043 0.204 0.655
Explained 2 - 10756.031 PR 0.056
Residual 26 3338.615 '

Total _ 28 3868.431



1

Table 23. Grade 3 summary taBie of the analysis of covariance using
post-test.Reading as thédependent variable and pre-test Reading
as the covariate. BT '

o

SOtirce of ‘Degrgps of ~© Mean = F e
Variation Freedom - Squares Ratio Probability
Covariate 1l L 10.510 - 26.209 M 0.000 *
. Pre Reading vy .. . | 'S
' ) ” D
. X “
.Main Effect «'1 I 0.829 - 2.067 0.157
" Explained. 2 5.669 14.138 0.000 *
+] ’ :
Residual - 49  0.401 . .
o N : o
Total ' 51 : 0.608 -~
Critical F-ratio -.4.40 - o o : s T
p” - . . } . l . . . .. ’: o
" N ) . xj\ . . . A"‘“ ’
er. * - . . . FORe

I ,

54
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® .
_Table 24. Grade 3 boys summary table of the analysis of covariance using
‘post-test Reading as the dependent vq;iable and pre-test Reading
as the covariate. N
i o N
7 ) A4
Source of Degrees of Mean . F
Variation Freedom Square Ratio Probabilit
Covariate 1 6.477 13.492 0.001 *
Pre Reading .
Main Ettnct -1 2.591 '5.397 0.029 *
o ’ :
Explained"; “,/':z‘ g 4.534 9.445 0.001 *
/ (ﬁf ’ . 0.48
'Aotg ‘- 25 T, .0.804
R e et ;, ‘
o0 ?,&m s ;v
Z‘J:'.‘Zy';J“.‘ .
et cr‘ cal, F-tatio - 4.24
v ,x &;‘;’" p é .05 A ",L .
. : ‘ A s
Table 25. Grade 3 girls ‘summary table of the analysis of covariance using
pont-tost Reading as the dependent variable and pre-test Reading
as the covariate,
R
© Source of Degrees of Mean S SRR , ‘
Vagiatich - . Freedom . Square Ratio _ Probability
¢ - Covariate 1 4.093 14.083 0.001 *
-7 Pre Reading : &
, . Doy
. Main Effect 1 0.093 0.319 . 0578
Explained 2 e 2093 - 9,201 - . 0.004 *
- N . AR ".. 0 .
 Residual . b23 . ¥ v.201
.-_" .‘ '. i .. . . .
Total . . 25 0.435 "
) ’ =T . -"“,'5 . . . “

* P & .05

A

. Critical P-ratio --4..2:;'_‘ &
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Table 26. Grade 3 summary table of the analysis of covariance using
post-test Language as the dependent variable and pre-test
Language as the covariate.

- Source of . Degrees of Mean
‘Variation Freedom Square
‘Covariate 1- S 14.490

Pre Language
&

Main Effect 1l .. 0.280
~ N s .
Explained .2 v -7.385
Residual - = 48 - - 0.484
Total 50 A 0.760 °
- —:&.— et , //"
Critsi1 F-rati _ S . g
t,'ie -ratio - 4.04 < ., (: r
» ) P 5‘, .05 ) . ) ) ‘ ‘ ‘g ’ -
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Table 27. Grade 3 boys.summary table -of the analysis of covariance using
post-test Language as the dependent variable and pre-test
Language as the covariate.

Source of : Degrees of Mean F - S
Variation ' Freedom . Square Ratio Probability
—_— —
.Covariate . 1 9.690 17.681 © 0.001 *
Pre Language , : -
Main Effect 1 0.095 0.144 0.708
Explained 2 . 4.892 7.412 " 0.003 *
‘Residual - _ 23 §-662
Total | .25 0.999 . . o les
. . - ~ . . . .J, )
L ’ . - . . . . !:. “w;i’("“_‘-k . ) ,.' »
Ve FIASREA
Critical F-ratio -'4.24 , ' A ,,..j#“g‘_,‘r:j :-* hARTer
* p & .05 ‘ %%, )
SR
L N ¢

‘Table 28. Grade 3 girls summary table of thelanalysis »E co “ «m g
post-test Language as the dependent variable and pre-{¥
Language as the covariate.

v . . -
Source of Dejrees of ‘Mean - ‘ F
Variatidn Freedom  Square . * Igatio Probability _
‘Covariate - O & N 14.383 © 0.001 * iR-
Pre Language :
Main Effect 1 ©0.233 . . 0.708 . 0.409
., - _ ' .
Explained = 2 . 2.482 7.546 . 10.003 *
 Residual - . 22 ~ d.320 Py
. - ’A . .. . W . '0
Total . .24 0.508 . L |
. " : . . -—
Critical r?uo - 4.26 o T ' .
N
.



- variation -
B

b !ﬁ

Explained.

58

Table 29. Grade 3 summary table of the analysis of cévariance using . :

post-test Mathematics as the dependent variable and pre—teat

Mathematics as the covariate.

1

Source of

Covariate .
Pre Mathematics .

Main Effect

Regidual Y

Total .

Degrees of

__Freedow - -

Mean F _
-Square - - - - | Ratio}
14.526 45.611

~

0.102 0.321

7.314 22.966

0.318

0.588 -

Probability -- .. .. .

0.000 *

N ] o. 57§

0.000 *

Critical F-ratio - 4.02

* p & .05

P
i Py .
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T;b!e 30. Grade 3 boys summary table of the analysis of covariance using
post-test Mathematics, as the dependent variable and pre-test
Mathematics as the cc.vnii_’te.

. ~ -
Source-of --- - - Degrees of Mean - S 5 o o
Vgiation ' Freedom Square . Ratio Prébability

Covariate 1 - U824 56.211 0.000 *
. Pre uathemtics

Main Effect 1 0.040  0.161 - 0.692
Explained 2 6.932  28.186 0,000 * -

Residual 23 : 0.276

Total 25 o0.781
Critical F-ratio - 4.24 : :
* p & .05 - S . . o :

Table 31. Grade 3 girls summary table of the analysis of covariance using
". post-test Mathematics as the dependent variable and pre-test

-+ . Mathematics as the covariate.
Source of 4 Degrees of . &) Mean . N s & o
Variation g ggdom ' i-. vare = Ratio Probabilit o
. Lo s,‘t . pl '~ "; X ) - . ";»‘u .‘.’) ] . .‘
Covariate . ' C1 . . 2.864 8.504.;'f%”“ ~0.008 * IR
Pre nathematics T CT . & . ‘
Hain Effect E A 0,079 ..) . 0.235 0.632 , y
.‘Explained 2 1.472° . 4.370 0.024 * ki
. . Y 2 S ; : -
" Residual -, 0337 - .
. ) . . . - B s T . \ .‘ ' F) é
Total . ' 26 0.424 ' ¥

N L ) BN
A . . . . . - ; - .
.t . —— R - ; . - B ‘

gg Y . - e . . "
e x o AR . g

'critieal F-zatio - 4. 23 - . _ ‘ o
'p fg‘ .05 54%2 T S o C
. J""- . ' . ’.\' . . . -

l

U i e
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Table 32. Grade 6 summary tablo'of,the mean'scotes and changes in scoras
for Pre test and Post test results. ' S

| PWC kpm/ 459.49 566,39  106.40
min v : T
READ.  6.27 ' 6.5l 0.24 . 6.35 - 6.22 - 0.3

7/ 1ane. 5.87  6.51 0.54 -~ 5.85 ., 6.58  0.73

MATH. 6.0 . 6.97 0.87 612 6.76 - . 0.64’

" oo

N A -
S~
I t




. Table 33.

g
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.Grade 6 summary table of the mean‘ scores and changes in scores

for boys and girls.

~

PWC Xpm/ . 536.06"
e ¥4

READ.
LANG.

M‘A_m:‘ :

]
s

R
996
S .

. EXPERTMENTAL

BOYS

POST

580.65 -

6.19
5.34 5.70

5.85 6.74

_ ~J£>lA

44.59

0.23 M

0.36

0.89

PRE

394,05

6.56

6.32

| (:>6.54

GIRLS
 POST

554.04"

6.81

AN
159.99
0.25

071

ﬁ .

Y “'-*& .

o~

&

'.l‘able 34. Grade 6 summary table of the mean scores and changes in scores E

for boys and gixls.

i

s

6.2

s

.. or

- 578.34




Table 35. Grads 6 mepns and standard devigtions for pre-test PWC

for each school and sex. 170

oy

12

;oo Means - - Stds Devs

Experimental Boys © 536.061 ‘82.485 - 13 w :

Exﬁermén?Lgirls . 394.05¥  100.091 15

Ko

o

" control Boys . 549.407 . 115.353 | .~ 15~

_Comtrol Girls - 422711 s1.ee7, 9 "

,‘-Tib1§-36. ‘Grade 6 summary table of the analysis;;:
B pre-test chl7o as the depend.nt vari )

/' -

R | L Dggree(if “‘an ;/,' o

-« Experimental vs Control 1 . - 5489820 0.570°  0.454

N T

L S i U VO e mmmde e v

. Interaction——= . ' 1 . 729.694' 0.076 . .0.784

Ceettenpme - 408 L
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Table 37. G#de 6 means and standard deviations for pre-—test Reading

for each achool and sex.

63

 Mean . - . - Std, Dev. -
Experimental Boys . 5.957 . 1.230

Experimental Girls ‘ 6.560 .. 1.a78

I

Control Boys 6.121 1.718

[y

Control Girls 6.636 - 0.959

I

14

" 15

14

11

o ,
‘-
. s - *
Table 38. Grade 6 summary table of the analysis of vax;lar‘ic_e using A
pre-test Reading as the dependent variable. .o T ‘(,"f’
' o T e o ‘

Degree of ¢ Mean P

Source’ | - . _Freefom = Sguares °  Rati®

_ABxperimental vs C&rol 1, 0.193 0.111

\ N

Boys veGirls . . 1 4159 . 2.399

_Interaction 7 1 0.026 - 0.015

. s within "~ . 80 173

ad
0.740
0.128

. 0.904

s

o




Table 39.

o

N4

utandard davut:!bns for pre-test .
school and sex.

64

-

Experimental Boys

5.346

V std .AV .mv . T :

0.753

i=

13

- Experimental Girls 16.320 1.231 15
Control Boys 5.550 1.344 14 -
Control Girls 6.311 . 0.790 9
. = h

v.-,q;ble HD. Grade 6 sumary table of the analys:l
B pre-»test l.anguage as the dependent \{.

Pvariance. using
g le.

- t\eqreeof ue
Z l"xeedom ares t.io Probability

'sgurce '_ o o '
, %, T
Experimental vs« COntrﬁl
' . '::t' 4 ' :: :é‘

.Boys vs G:trls

Interaction

e

A

i;l
\“'

g -

0.139°

'~._o,111»

9.230

',_0.097
£ 7.678°

Gea1s

' 0.008 * -

. 0,736

A |

7 0.757

T " S - = f
s within X 47 1.202 -
. critical F-ratio - 4.05 ;

Vet

4‘ “):‘,;-.. : .
hod . P £. .05 ~(’.“.?‘
T &

. Ry -

O SRR s U

B L S

g
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Table 41. Grade 6 means and standard deviations for pre-test 4
‘ Mathematics foxr each school and sex.
Mean Std. Dev. & n
Experimental Boys ~ 5.854 0.710 , 13
"+, Experimental Girls = 6.336 1.414 ‘ 14
" control Boys - - .  5.929 0.9720 . 14
Control Girls . ' 6.380 0.758 10 "
Table 42. Grade 6 summary table-of the analysis of variance using
-~ pre-test Mathematics as the dependent variable. ;
- ) . . %
- ' . ‘ Degrees of Mean ‘ F '
J , Souxce Freedom ‘Squares  Ratio Probability
| Experimental vs Control 1 0.044 - 0.042 0.838
o ": " Boys vs Girls i 1 2,724 " 2.569  0.114
‘Interaction . ® 1 - 0.003  0.003 §:960
. * 3 within e 47 1.052
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Table 43. Grade 6 summary table of the analyls ¢ of covariance using
post-test PWC as the dependent variable 2d,‘,pre-test
w4

PWC, ., a8 the ariate. . : S
’ - v '
. ~ . . i v
Source of Degrees of "~ Mean F
variation Freedom Square Ratio Probability
. ° | - . . N !
Covariate b ' 321471.625 32.937 0.000 *
Pre PWC,..
Main Effect . 1 ?; 46250.875
Explained 2 183861.250
Residual . 49 , . 9760.188
» A B _
Total 81 4 16587.680
Critical F-ratio - 4.04 ' . o BN
+ p £ .05 ‘ : , .

e
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, ‘ ¢ PR "4, . K '/ SRS
3 ’ 4 Tl P
Grade 6 boys summary table of the mlynh oﬁ'« nl.anco
uuing post-test PWC as the dependent \uﬂi’ablp lﬂd pre-test

170 as the cwar&lgo . X
4

/rable ‘34,

W

Source of. Hegrees of Mean F t )
Variaion - Preedom Square - Ratio ml_nl
Covariate 1 80165.063 9.987 0.004 *
Pre: Pm17° ’ * \‘~
Main Effect 1 643.500 . 0.080 . 0.77%
Explained 2 40404.281 5.033 0.015 *
Residual 25 8027.293 : B
Totad- 27 10425.590
2 %
Critical F-xatio ~ 4.21 ,
* p g .05 | * ‘
. Table 45. Gyfi¥e 6 girls .m table of the afialysis of covariance
| i using post-test PWC as the dependent variable and pre-test
\ PWC..  as the covarfafe. ,
\ . 170 lh s
\ A
, . . , o :
P : ¢ S,
"Sour Degrees of Mean e ,a. F a
Variation , - _Freedom . Square ' Ratio Probability
- 85 /, L. RS- .
Covariate ¥ Wiy 259796.668 ''31.451 0.000 *
Pre PWC,., - . d T
Main Rffect 1 86267.063 !310.«4 0.004 *
. R
Explained : /7 173031875 . - ©20.947 . 0.000 *
_ masidual 21 3%13_,',, a&.- ¥
Total 23 22503 !7::‘ i! \
a‘“‘t',
- -~ )_‘ - > ) "' Am L -
Critical r-zatio - 4.28 oo 5. all
o - »
* P& | o
' ’ LN L
e T — e



'rabh 46. G&de Snchnxy tabh of' ﬂn analysis of cavar:lance using - &
po:t-tut Reading as the ‘dspendent vn.hblo and pr.—.ult -
- nndl.nq as the covariate. N \ A

. ‘Source of - . Dagrees of ' Mean -
varigtion = _ FPreedom . ' Square
g ) : .. 'l
¥ N o L

Critical !-taq.p '4 03
p ‘ -05 .‘ ) ,"‘.A
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% Table 47.

.

‘Source of

Grade 6 boys -\mary table of the.  analysis of’ covu:imc('

69

using post-test Reading as' the depondcnt vatiablmmd pn-te-t "“

: Rudinw u the eovariate.

Tablo A8. G:lh‘é qirll m-ﬂ% hblc“p: t};"i*'q\glytis of covariance

.~ _using post-test Reading as the in
pm-mt Rudinq a tbo cova.:iate.

. ‘. ‘x | l. | | . . ’. | ' ‘ M ."-,

[

an . v ‘ Is
v . ‘ &
;Source of - Degrees of . Mean - F : ;
Vuriation ! Frgedcn .“ . Square Ratio. ‘Pmbab}litx
o1 T selo Y, s, 0.044 *
’ . ) . . . .
1 0.268 0.205 0.655
2 3,089 - 12,362 10,115 -
~N - -
25 oy
W 124 - ¢ . Bt
27,’ .5@-'
.cn%m r—nﬂ&; 4.21 T R W
' __‘.‘ P & ?& ‘ : .

e

T

d .~
Variltion .o

“~7“-“l§,i« 't'.

am:smg o LE 3y, 956 0.000 *
Pre’ auding . , . L
l‘ain Btfnct . " 2. 590 0.115
zxplained ez T Tgam a0, 323 0.000 *
R.sidual 23 Cop.a12 ) )
S A\ : N
M‘I _' = ~25 7 1.0‘9' ) - ~ " (3
) C v . . . .
‘.{».; ".7
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Ta ® 49, ' Grade 6 smunary table of- the anqusis of cavariancenusing -".‘,,P-
' post-test Language as the dependent variable and pre-test .
P Language as the covariate. Sid , *1; .

‘ . q'~ I .
a x - , i b
-?& " ‘v ” . pa ] e A% .
) ) ! ) b ’ 1 . '
“spurg. of - L Degrees of - - % . Mean ' F S e
Variat}.q ) Freedom _»  Square Ratio - . ) i1d 4
Mg R , e R o _§,4 ..~“'

' covariate. , 1 57.116  143.631 ' . 0.000*
Pre’ Lihquage g e ' S
. ' e, ‘ R . - ‘".i‘:j .
. g e ) : Cs . T Cee .
. - "‘ . o . Y v iy K . .
Main Bffect , .. 1 . 0.441. C o 1hos 0.297 -
. ’ ~‘ . s ' - : . B o - ) . Pe
Explained '’ 72.370. .+ 0.000 *°
- L . i
‘ . #.$ -
R““?i | ¥ - e
m‘]\‘w - ~ Y
4@ Q‘_i o X e — j‘:_ Lamans *ﬁ' - .v..'
‘ _ . H_.‘:,’ - : o]
» C;‘iﬂcll P’z.t% - 4o°p" . r ‘., o :1‘, . . ‘ﬁh‘. \—I *
' ‘g . , o, :‘-‘ R . -
Qt P Py .05»4" B ﬁ?,\~ & w "oy
- Ca . . ' . . o ."Jlxl'/ & . ' ) ’ ve o " ‘l - A ) % '«-. v .
"'. \’, . . ° T —u K . P . . T ’;,‘“ .
% Lo ‘:“ . A’-‘ o 3 L
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Table 50. Grade 6 boys sunmar table of the analylic of covariance

. using post-test Language as the depepdent iabl@and
. pre-test Language as the covarihte. ‘u' -

v
.

-

71

Sourte of - Dedrees of o l«a}b - ‘F
.V*tion. , Freedom
wariate ' N |

bt LA
¥ L&nguage e ey v

86.339 ° 0.000 *

- 55 o - - 007

-na;n-szect D |
-v_": -~

3.032. 10,094
Expmnpd K 2

44.716 . 0.000 *

n&sidual Y 24 . 0.328 g i
,o A ! ' . *

Ratio ' Probabilit

.

. . — ? N - = 7‘
criticai P—ratio - 4 23e . N S S

.

1ub1e 5L, 6rade 6 gi‘is sumnal:
: using post-test . w&ga as“the ’dapendent vari and .

Tyt pre-telt Language u,t&e covariate. : R

. P EE
s ’,u , Ay ) . e Q’ : PR " ) S

negroa: of < ) ; L N
_.__sﬁ.m X M_ " Ratio

L T AP o e
mitf“’t B X R

| 18.218 ‘

.7 " Probabi ggx ﬁ**

5 T 1 = 1i?273‘ ' 36.428 . o. ooo 0 .'
.. Pre Languaga, P P . |
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3

Grade 6 numary table of the analysis of covaril'nci using

. post-test Mathematics as the dependent variable and pre-test -
) Mathematics as the covariate.
f ‘ .
! — ~ a
Source of | - Degrees of Mean F | ,
" Variation, Freedom Square . Ratio _Probo.b:l.‘litx' -
Covariate ', 1 23.767 - 50.348 . 0.000 * -
0.619 . 1.312 © 0.258 -
| 12,193 . 25.830 0,000 % .
e ) . EO ‘ ST
"d 0.472 - e
_0.‘94‘1 L ’ e '
. eae .
’ l . V'-,d-' ’ : :J~ ’ .
.r .i t : . - q
s K o



Degrees of . Mean . F '
';*7..{ , Variation Freedom - Square Rati? Proba;bil:l.tzv}(
o Covariate 1 é.204 4124 0,001
L Pre Mathematic . o &'
. L A . Ty v
Main Effect 1 0.002" 0. oosﬁ 09945,
Explained 2 3.103 A 064 ,o.oog‘-
: PR - g . aaT -3
Rasidual 24 0.439. . e . - S An.
\ . y A SRS SRS
. Total . . 26 - _0.b44
coa ' Foos ! 3 Sl AR
. . Radnl 1' . ',r' . . . V’ . :' .. Q-‘ u;_‘
. .m.w . ': .v - , ~
Critical g-ratio - a. 23, - s o e SRS ML
N S p%. o5 . Rk AR R L IR
9 : . SR .;’ o Lo ' e T L ’
AR AN A L T
' _Table 54. .Grade 6 1:13 summary - table ‘of ﬁhe anaI}tis of covariance .  *’
: uuing,ﬁgs:-te-t Mathematics ag the. dependent variable and LA
P 8, t Mathematics as. tla Mo gate. " . ‘ -
!.J v . - . : ook .‘ :
:‘.’ , v -ﬁ‘.’ ':Fc_" , . L : .
L azial Ratie s L obabilitx
: v 32.284 ' 'o 'ooo' .
s > s R S 'c'f“? R
* ¢ Litn Effeet - e A 1.281 izl T 035
S N U L Y
Explained "2 > 17.352 '0.000 * :

tle 53.

I

P

. e

- o

Grade 6 boys summary table of the analysis of oO\farianco\ using’
post-test Mathematics as the dependent variable and pro-tut:
‘ Mathematics as the coyariate.

73 e ’

Source of
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A Mathematics Grade Equivalent Score
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Change in mathematics grade equivalent scores for
grade three students from September to June.
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Appendix I Teacher Activity Inventory Rick Bell
Teacher - Grade , School <
Sept. ) 1 2
S 6" 7 8 9
12 13 14 | 15 . 16
19 20 21 N.N 23
26 27 28 29 30
L3
Oct. 3 i 4 5 [ 7
10 11 12 13 14
17 18 . 19 20 21
24 25 26 27 28
) I
Nov. 30 1 2 3 4
7 8 9 10 11
N 14 15 16 17 18
"j
121 22 23 24 25
Dec 8 29 30 1 2
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APPENDIX II

REVISED TEACHER OBSERVATION INSTRUMENT
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Teacher Structuring

Teacher Soliciting

(elicit responses)

Teacher Reacting

Behavior

o 101

pPhysical education centred behavior

i.é. today we are going to work on trave;ling
- does not elicit respohse
- explaining principles

Non physical education behavior

-~ .

- any actions done by teacher not related

to class

Command, Authoritarian Directive

- 6ne response possible, stand up!
Limiting or restricting Directive
i.e. show a balance on hands and feet
Open or free Directive

- many responses open

Teacher Questioning

- gueétion about content or procedure with

answer by students either verbai or action

Teacher confirming Performance Reactions
- relates to activities responses

Teacher confirming Behavior Reactions

0

- relates to behavior responses

., Teacher correcting (rejecting) Performance

Reactions

[

i. e. children not right, I asked for 2 B.P.
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10. Teacher correcting Behavior Reaction‘
i.e. class pay attention?

'11. Teacher extending Reactions
- wants further variety

12. Teacher focussing Reactions
- wants quality ’ ’

13. Demonstration



