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relax (Ismail & Trachtman, 1973; Ogilvie & Tutko, 1971) M Shephard

4 (1977) found that exetcise increased work efficiency and job 'satis- §

faction. Furthermore, subjects have reported a heightened sense of

AN 4D

-
happiness and well-being (Heinzelman’z"x, 1975) . Unfortunately, most

- of the research on the interrelation between physical and psychological

W

functioning has been conducted on adults. /\/ - ,

[ e

. ‘Because few studies have manipuléated the activity level of children,
the present investigation sought to determine the effects-of a physical

conditioning program on seven year old students. After the term
4

K ’

a physical fitness is defined, the physiologmical adaptations to f£itness

L]
training will be reviewed. Tests of physical fitness, as well as the
t ’ - "

v fitness level of Canadian school.children will be examined next.

Both the definition and quantification of psychological fitness will

. !
then be presented, followed by a review of the studies on the inter-

relation between physical and psychological well-being.

Endurance Fitness "

.

Because physical fitness i? multi-faceted, the term has tradi-

tionally been defined as.some arbitrary combination of strength,‘ ]

‘e ry -
flexibility, éndurance, balance, speed, or coordination (Fowler &

P / - . \
Gardner, 1963). However, recent consensus (Astrand & Rodahl/1977;

Mathews & Fox, 1976 ; Shephard, 1977) has indicated that the ‘most

. , -

appropriate index of physical fitness is endurarce or aerobic capacity... . .
B [ N ' N

_ Endurance fitness refers to.a state of cardiorespiratory effic-

iency, which is reflecj:ed in the bodm.bility to sustain physical

-5 . ’
.
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activity for prolonged time periods (Scheuer & Tipton, 1977). The

)

energy required for physical work is initially derived from anaerobic

metaboliszg, in which the primary fuel source is glycogen, a simple
P ! 3 ’
- L] . >
sugar (Mathews & Fox, 1976). In t}ée absence of oxygen, .the catabolism

of glycogen yields lactic acid. An -accumulation of lactic acid, how-

ever, produces muscular fatigue (Fitts, 1977), thereby limiting

-

;naergbic metabqlism to relatively short time periods.
]

If physical activity continues for more than several seconds, the
. -

metabolism gradually shifts from ahaerobic to aerobic modes. Glycogen

is still) the major fuel source, but glycolysis now occur§ in the pre- ’
sence of oxygen such that lactic acid production is inhibited. Thus,
: -~

the by ~products are carbon dioxide and water, both of which can b%
:‘ Y

readily processed. by the body (deVries, 1971).

During recovery from exercise, the lactic acid that has accumu-

lated prior to the aerobic changeover is burned by the muscles or s

else recopverted by the l“iver‘ ir'fto‘its precursor, glycogen.' Hill ‘
(1924) suggeste‘d that t.he; extra en’er:;y requirements of these tasks
create an oxygen debt which is paid through the continued deep res-
piration and elevated heart rate at the end of exercise.

Bndt;rance training can increase aerobic capacity or maximal.
oxygen uptake, thereby accelerating the rate at which the cardiovas-
cular? system can provide oxygen to the working muscles (Scheuer &
Tipton, 19717)/\“3'hus, aerobically trained éersons can,‘sug__tétin phy;ical

activity for longer periods of time than the untrained, with less

effort, and with less of an oxygen debt (Katch% Danielson, 1976).
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DURING MAXIMAL EXERCISE
, g 7
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Table 1

/

4

f ;{t ‘.
The Physiological Effects of Endurance Training on Ac‘lult:s:L

DURING INACTIVE STATES

" Decreased -heart rate

Cardiovascular System

i

. Increased maximal oxydgen uptake Cardiac¢ hypertrophy

Increased post-exercise heart
' _ ) rate recovery t}me
Increased maximal cardiac
output Increased stroke volume

Increased stroke volume Decreased heart rate

Possibly reduced blood pressure

. : Respiratory System

D \
. . 2
Increased minute ventilation Increased lung volumes (e.q.a \éital
’ capacity”; residual volume ; etc.)
Increased diffusion capacity 2

' 4 - Muschla:.; System

r ]
Increased oxygen utilization by Increased muscle tone & strength
Pperipheral musculature

, Incxreased myoglobin concentration
§

4

‘ ~ »
Body Composition

W S

Decreased body fat

~

Decreased body weight

t -

1. Sumarized from Astrand & Rodahl, 1977; deVries, 1974; Fox, 1979:
- Karpovitch, 1966; Mathews & Fox, 1976; Scheuer & Tipton, 1977.

2., Minute ventilation: wolume of air inspired and expired per minute,.

3. Vital capacity: maximal volume of Jir foyrcefully expired after a
maximal inspiration. LY

4. Residual volume: volume of air remaining in ‘the lungs after a
maximal expiration.

~
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bicycle ergometer, is a stationary biéycle whose f.tont o'glba.ck ‘wheel

< @

is driven by t?xe subject's pedaling. A friction be}t or an electro~-,
14

-~

magnetic braking system provides the resistance “against which the .

subjett pedals; both can be adjusted to.vary the workload (Mathews
1

?'\

& Fox, 1976). )

»

There are tWwo main difficul’tie with the bicycle ergometer.
First, friction is diminished as the brake becomes hot with prolonged

pedaling, thus’ requiring frequent cal)’.bxixj:ion.~ Second; weaknesses

[3

of the knee muscles may limit performance more often than general

exhaustion (Weiser, Kimsman, & Stamper, 1973) . Several nierits ‘of

the bicycle ergometer, on the other hand' stem frjm the fact that

‘ the sufa]ect performs the test sitting down. Noi} only doeshﬁ?g re~
duce anxiety and free performance f\rom“_tﬁe influence of body weight,

3

but the upper body's're}.;tive lack of movement facilitates jnstru~

mentation' (Ellestad, 1975). \ .
Y
N
The step test, treadnu.ll, and bicycle erqometer can all be used
to assess aercbic ecapgclty either directly or mdxrectly.\- The direct

0 ’

Al . L1+ ~
method reiuires the subject to work to exhaustion while breathing

»

intt/:.a gasometera (Chapman & Mitchell, 1965). ?he ratio of ‘carbon
. dioxide output to oxygen iptake is then determined; higher ratios
indicat; superior fitness levels. While a direct measure of aerobj.c
capacity *is considered the most accurate, the proéedure ié .tim'e

/ » 4 -
consumﬁ(ig and physically demanding of the subject. In addition;""it‘
/
is difficult to aspe{taz.n when the individual has (y‘eached his maximal

/ oxygen uptake level Yastrand & Rodahl, 1977 Williams, 1972). 1In
£

W
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capacity and related physiological!parameters of school children in

- 0

Toronto. Subjects performed progregssive sub~maximal exercise tests
. -
on both the treadmill and bicycle ergometer. Girls demonstrated &

poorer aerobic capacit?% less muscular strength, and more body fat
« -
than bois.' Compared to the CAHPER sample, values for the Toronto .
4 R

) < o

children's ‘maximal oxygen uptakes and body weight were both substan-
{ b
,,“ | q,
-

24

2

tia%ly higher.

4

‘

Rather than just passively measureéghe growth and development

of school children, Jéquier, Lavallée, Rajic, Beaucage, LaBarre, and

Shephard (1977) experimental]lly manipulated physical activity level.
o ‘ ) . .

Children in an experimental group received five hours of physical

- '0& t«

5

training a week, while those in a control group, only a single 40

minute period. Subjects ranged from six to twelve yeals of age and

J
" reprasented both urban (Trois-Riviéres) and rural (Pont-Rouge) com-

munities. Test sessions consisting of physical and psychological
>
asse§sment\occurred 3hpe a year for eight years.
The dverage aerobic capaci%y of this sample was much larger ¢

2
~ I
-

than that reported by Howell and Macnab. Specifically, between ages

A

six and eleven years, the Quebec boys' maximal oxygen uptakes were K
siggificanply greater than the girls'; values for the urban children
Ysgs higher gﬁan those“for the rural from ages nine to eleven years.
Subjects in the éxﬁerimental group had larger aercbic éapacities’thén ‘
those in the control‘qroup at ages_ten and eleven. The experimental

group 2lso exceeded the control g:iip on various test; of physical

strength, while no:differences were observed between the urban and

»

¢
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or Czechoslovakian children (Seliger, 197;), their results are signi-

r

ffiéantly inferior to the Swedisﬁ,children tested by Astrand (1952). .

¢ il

. " {
Not only i;.the average Canadian child considerably heavier, but the
boys' average fitness levels approximate those of the Swedish children
a -

The average Canadian girl's aerobic

mapacity is even worse than the pborest members @f Astrand's sampla.

$
The Canadian children also have poorer muscular strength than Danish

~

classifi%d as the most unfit.

children (Asmussen, Heeboll-Nielsen, & Molbech, i964). Differences
. (e

in life-style, such as diet and choice of leisure activities, have

been implicated as the largest contgfkutory factors to these discre-

~

pant f%tness levels (Shephard, 1977) . . v
. a/
Psychological Fitness - k¢

. .

Man's earliest conjectures about psychological fitness have

included the notion that a subtle relation exists betwe?n emotional
states and ggg;ly‘activify (Grings & Dawson, 1978). One of the most
influenti;l theories describing this interrelationship wag developed
independggtly in the 18808 by the American psychologist Wwilliam James
and the Danish physiologiéi Carl Lange. The essence of the James-'
Lange fheory is that "bodily changes follow directly the perception
'of the exciting fact, and that our feeling of the'same changes as
they occur 'IS the emotion (James, 1892,\p. 375) . In other words,
emotion is the result rather than the cause ofnbodily reactioné.
Deépite its simplicity, this theory endured for nearly 50 yeafst

~

To illuminate the inadequacy of a purely visceral theory of

-~
v o
»
<

-
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tests (e.gf, the Galggn'whisél§ for determining the highest audible
pitch) was based on the belief that sensory discrimination provideé

‘ an index of intellectual capacity. Tests of personality( however,

debeloped only after the ideptification of mental retardation (Anas-

tasi,ll976)L Since then, a proliferation of techniques has been _ \

devised to measure pérsonality states and traits.

The esarliest apéroach to personality assessment was based on
clinical diagnoses. This consisted simply of comparing individuals
exhibiting psychological abnormalities to those iA apparentl§ good .
health. A second approach has been to administer personality iqyen— i
toriegs on which the subject choosés, from an array of statements,

those which he feels are applicable to him (Davison & Neale, 1974).

While such tests are advantageous over others for providing quanti-

<
& mdadan Ko v kR e Lo o s

tative information, many (e.g., 4he Minnesota Multiphasic Personality

S,

i

Inventory) wera designed to aggect psy&hopathology and are therefore
inappropriate measures of "normal" pérsonalities (Rushall, 1973). :
\

Self-report questiconnaires surveying mood and personality states S N

v .
(e.g., the Taylor-Manifest Anxiety Scale) have also been employed ko

distinguish normal from abnormal psychological functioning. These
questionnaires, however, require the subject to report emotiénE ’
experienced in past situations, and may Eherefére elicit imprecise
‘responses. The usefulness of these questionnaires ig further limited
by the fact that they fail to control for the sugjects' expectationé.
A fourth instrument used fér dssess%nq psychological fitness is

P

the projective personality test. In the Thematic Apperception Test, o
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. third grade.

} .
Plack (1968) studied’ the relation between reading achievement

and selected motor skills in first, third, and fifth graders. Both
reading comprehension and vocabulary correlated with the motor skills

of throw and catch, and zig-zag runs. Kirkendale and Ismail (1970) -

‘ V]
. were able to accurately classify preadolescent children as high,

medium, or low academic achievérs based on their ability to execute

intricate hopping patterns with coordinated arm swings. Ismail and

Gruber (1965) found that balance and coordination items could pre-

dict academic success. Thomas and Chissom (1972) obtained significant -

correlations between academic achievéﬁent and selgd%ed éerceptual-
@otor,yeasufes in children ranging from kindergarten through ‘the
-

A study by Ismail' and Gruber (1967) repreéénts one of the few
attempts to experimentally manipulate activity leygiaf’ﬁﬁéy'estab-‘
lished two groups of fifth and sixth graders, !ﬁ{tched‘ for intellectual
capacity and raﬂdomly designated as experimental‘and control. Subjects
i; the experiment;l group received 30'minutes of org;piz‘d physical

education instruction two, three, or five days a week, depending on
o N A

>

endurance, extended over one full schoolyﬁftjz;Subjects i
trol group participated in daily supervised ﬁree-play{recess perio
Analysis of performance on the Stanford Achievement Test reveal

that the children who had received instruction in physical education

e n >




(2

A ]
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while a control group continued with the school's regular physical

- education classes twice weekly. A battery of psychological and

. L)
physical tests were administered to all subjects before and a@ﬁer'

\the teq—week experimental period. Analyses of performance on t@e

. o o ,
- physical tests revealed that the experiméntal:group significantly

improved in fitness level as measured by jumping, running, push:ups;
and sit-ups. Result# from psycholo;ical tests indicated tha£ they

. a
a}sg significantly inéreased in. yarbal ahd overall academic achgeve-
ment.. ?he authors further(fepprted that the boyé attained greater
self-confidence, leadership ability, and s cial'adsﬁstment.'

Despite seeming confirmation of the hypQthesis, Corder (1966)

.

recogqized the possibility that the Hawthorne effect (hoethlisberger
skoickson, 1939), which describes’how mere participation in an
'experimeét can iqfluence subjects' behavior, may have contaminated
-Oliver's findings. En an attempt to control;for this'coﬁfound,

Cordéf)(l9660 randomly assigneq/é;R boys to one of three'groups:
l M .
one received physical education classes five days a/week(for one

month’'while a second maintained the regqular school\curriculum. An

’

éfficials group, whose duties were to rate and record the progress

s

of the boys from the trdining group, was estgblishéd to control f&r
a Hawthorne effect. All éhree groups performed the Wechsler Intel-
ligence Scale for Children and alsoc te§ts of physical fitness. Post
test fitness.scbres revealed significant improvements in the training

group; there wdte virtually no differences between.the control and

[

officials groups. Consistent with Oliver's findings, significant

=

»

]
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cant increase in self-confidence. .

Ismail and Trachtman (1973)\ similarly con ucted physical con- o
ditioning programs with university faculty and staff. éomparison of
pre~ and post-exercise scores on the Cattell 16 Pe‘i:sonality Factor
Questionnaire revéaled that the men feltz.\ significantly mo;lr."e self-
sufficient, resolute, imaginative, and emotional/ly“stable.‘

While both studies suggest that éxercise training benefits
healthy individuals, they drew their evidence from self-rep?r't ques-~
tionnaires. Recently, a more objective approach to the study of
physical~psychological relations has emerged; namely, the measure of -
autonomic responses to emotj;onally stressful tasks. Cox, Evans and . ~
Jamieson (1979) determined the ae.robic capacity of students and then
measured heart rate reaction to, and recovery from psycholoqj.cal

stress '(i1.e., false feedback on performance of/perceptual an\d intel~

- ligence tests, as well as experimenter hara

ment). Although aerobje "
P -

N

capacity was mot found to be related to the magnitude of response to

" stress, subjects with the highest aerobic capacities recovered the

-

Sancrk s dons ot

- . most quickly.

)

. The evidence that physical fitness improves psychological well-

b
i
i
K]
i
¥
H
M

being has prompted the use of physical training for rehabilitation
purposes. Folkins (1976) studied the psychological effects of a:

three-month exercisé program on men at high risk of coronary artery ' '

S

disease. Their fitness levels siqnificéntly increased, and'their

anxiety and depression scores signifigantly decreased. An inactive

control group failed to demonstrate change ,on any measure.

o

¢







B Ty L VYo

27

status of Canadian children, therefore prompted the present study.

.

Present Study

The puxpose of this investigation was to determine the physical
" »4
and psxzchological effects of a ten-month fitness program on second

grade children. The project involved a repea ted measures des}gn in

‘. [
yh{ch s/ubjects were randomly “divided into three groups: one received i
physical conditioning, another, musical training, and a third simply

maintained the regular school curriculum which included half-hour

physical education classes twice weekly.

y

N All subjects werxe individuallyu tested at the beginning, middle,

é.nd end of the study. In each session, the measures of physical

£itness consisted of skinfold thicicness, ;n:i heart ra\a change during
a graded bicycle ergometer test. Performance on a stress-inducing
task, as well as change in };eart rate and skin conductance during
the task, provided the measures of psycholoq:}.cal well-being. h The ¢
school teachefs were required to complete questionnafires ;vhich sur=
veyed the children’s classroom behavior three times throughout the
study as wel'l‘ ’);he Stanford Achievement Test was assignea both at
the beginning and end of the year, while data on absenteeism, the
Canada Fitness Award test, and’ academié achievement were collected
in June from the school records. - )

On the basis of prior inve.stigations into the pHysical adapta-

tions to endurance training (e.q., Johnson, Brouha & Darling, 1942),

it was hypothesized that the exercisers would gradpally exhibit
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X ' ' Method

Subjects

Subject recruitment involved several stages.® First, letters
fequestinq co-operation in this study (see ’App'endix A) were mailed -
to the following anglophone school boards: Baldwin-Cartier, South
Shore Regional, Lakeshors, Montreal, Catholic, and Protestant.'School
Board of Greater Montreal. ' All but the Protestant School Board
favorably acknowledged receipt of the letter. WNext, the four School
Board Directors éizcuiated copies. of the letter to the elementary
school ;rincipal's under their jurisdiction. Only the 3aldwin-Cartier
School, Board replied that it had pripcipals w}xo‘wex;e willing to
accomodate the study in jcheir sci;o_ngs. An drganizational meeting
with the School Board Director, ;;xd visits to the two‘,inte:ested
school principals were then arranged. 3oth_ ‘,orincipals agreed to
two stages of work: ' first, a pilot stud\} from Eebruarj —to June 13979,
and then the full implementation of the program to begin the follow-
ing September.* Unfortunatelyv, dne school could not avail its gymnasium
\fou.r days of thes weék; for this reason, the project was rastricted to
one school only, namely, St. John Fisher Elementary School in PSinte
Claira,' Quekec,
| In May, 197?, the grade one students brought home latters re-
questing permission to participate .in the study the next year. These
letters (see Appendix B) described to their parents both the purpose

and methodeology éf the program. Questions concerning the child's

health status, musical ability, and current participation in py?;ical
4

) /

PO
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activities were also included. Parents were further asked to conso:-:nt ( j

.

to the random assignment of their child into any of the three groups.

o

Only nine percent of the responses were negative. Of these,

five children were unable to obtain parental p.emission to pa.:.:take
in the study (one mother did not want her son "to be used 'as a guinea
pig"; the four others refused f:omment) . A’'sixth child 'was unwilling 4
to join the project because he would have to eat lunch in school. :
One other student was deletad from the sample because his' pa‘rents %
specified group placement. ) ) E
A total of 53 children combined from all the grade two classes
at St. John Fisher School entered the study. None was found‘to have "
a physical abnormality which would endanger himse’lf or affect per-

formance. Ages ranged from 6.11 to 7.11 years. The students were

divided according to sex, and then randomly assigned to groups. As
R , .

token payment for their participation in this study, all subjects
received small gifts (e.g., toy rings) at the end of each test session.
In addition, a meeting was held in June with parents and School Board

'

officials to discuss the project and its outcome.

Materials and Apparatus . ~

Performance on a Bodyquard bicycle ergometer, model 990, served

{
as the test of physical fitness. One slight modification of the

bike congisted of affixing 3 inch thick wooden blocks to éhe pedals )
* ' A

so that the children could reach them more easj:ly. A Quinton=-Monark

3

electronic metronome paced the ,subjeét' s pedaling. Heart rate and
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Stress-inducing tasks. T'he,stress-inducing tasks used in this

present study (see Appandix C) were modified subtests of the Wechsler

Intelligence écale for Children (WISC). The purpose of the WISC is !
to provide both a global index of intelligence, and also qualitative

information regarding learning disabilities and mental retardation

(Wechsier, 1949). However, the use of the WISC subtests as a measure

of inteiligence was only of secondary importance in this present
study; their main purpose was to induce emotional stress. Several
strategies werg employed to render the test. situation stressful:
(1)a three—-minute time limit was imposed (pilot work had indicated
that _this time was insufficient for the successful completion of
:a.ny of the tasks); (2)an interval timer, which was placed directly
‘in front of the subject, clicked Lpudiy every second, and buzzed
when the three minutes had elapsed; (3)continuous feedback on the
student's performance was prévided throughou}: the test; and (4) the
subjec; was restricted to working with his non-—dominant. hand only.

One subtest employed in this study was block design, which
congisted of four plastic blocks painted red on two sides, white on
another two, and half red and half white on the remaining two. Five
cards with geqmeﬁric designs i‘ncorporatinq zall four blocks were pre-
sented to the subject in order of increasing difficulty. Tw\ehﬁy,
25, 30, 50, .and 55 seconds were allotted to reprodpce each succe
p:attern. { kg

&

Block design was first introduced in 1923 as a non-verbal

measure of intelligence, was later incorporated i:pté the Wechsler

. ettt e e
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On the first of two consecutive days, the children coinpleted reading
- - N

and mathematics concepts, each of which had a 25 minute time limit.

On the following day, they were assigned vocabulary (20 minutes) —and

-mathematics computation (30 minutes) . All. othe}' subtests of Ex;
Staﬁford were eliminated either bicat;se the children's curriculum
did not include instruction in those subjects at the grade two level,
or hecause the subtest was not prsvided a£ both ILevels I and II.
The four ;:ests ware administered by the teach‘ers in the regular .
classroom setting, and were later hand scored by the experimenter
using the respective scorix,zg keys prowvided P/J/lth ';.he test mg;mal,
The reading} subtest, Primary Level I, consisted ‘of 15

illu;trated pagpgraphs with multiple choice answers; Level II con-

sisted of 16 paragraphs.’ The items were arranged in order of in-~-

¢
creaéing difficulty such that the paragraplis were first composed Gof
only one o" two sentence_,s, and gradually increased‘to seven. The
purpose of the reading test is to measure the student's apility *o
comprehend both e;xplicit and im&licit mé@ninﬁ; Explicit meaning

refers to the identification of details which have been clearly ;

presem‘ied,.in the paragraph, while im‘pli-cit.mea.ning asse.s.ses the !

child's ability to make deductions on the basis of stated facts (Mad- .
den, Gardner, Rudman, Karlsen & Merwin, 1973). .
) Mathematics ~conceptsr¢€rglsted of 32 it:.ems'at Lével I, and
4

v

35 items at Level II. These questions measure’ competence with numbers

and notation, symbols of operations, and geometric figures. The

schdol teachers dictated all questions in order to free subjects'

. . 3 . o
“













s

40

electrode ;ites'was lightly abrased and ansed with alcohol.
The eleactrodes were placéd according to Blackburn, Tayler, Okamoto,
Rautaharju, Mitchell, and Egrkhof {(1967) : one was taped over the
upper part of the s;ernum (manubrium sterni), and another Cn the
space bedtween the fifth and sixth ribs, app;oximately thres inches
to the laft of the mid-lina. The third (ground) electrode was taped
to éhe subject's back, under the scapula (see Figure 2). »
Before administering the test of physical fitness, the height
of the bicycle seat was adjusted such that the subject's knee was
élight&y bent when the pedal was. in.its lowest position (deVries,
1971); toe straps were secured around the child’'s f;et. The‘Eycling
task.;as then explained, with instructions to mainéﬁin a pedaling :
gfequency of 50 n;volutions/minute. A metronome, with a synchronously
Elashinglred light, was set at 100 beats/min;te to help pac? the\ "y o
child's pedaling. The test consisted of alternate two-minute work g

and two-miniite rest periods. The initial workload was set at a ' “ . %

registance of 25 watts. After a rest, the subject resumed pedaling C :

against a resistance of 350 watts. 4A second rest perioé was then
followed by the final work period, during which the resistance was
sat at 75 watts. Heart rate was recorded continuously throughout
the test. Upon its ccﬁpletion, the subject remained sitting quietly
on the bicycle while heart rate continued to be’recorded for ten
minutes. ’

-. Preparatory to the stress-inducing task, the skin conductance .

electrodes were moistened in saline and then attached to the palm
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Results \
/

Appendix F contains individual subject's data for basal, maximum,
and recovery heart rates for the bicycle ergometer test. Magnitude of
recovery scores (i.e., maximum heart réte’ﬁinus recovery heart rate)
;re presented ih Apgendix G. BAppendix H contains individual data for
percent body fat, while Appendix I contains awards earned on the
Canada Pitness Award test. Individual performance scores on the

stress-inducing tasks appear in Appendix J as standard or T scores.

'y
2

Achievement Test are contained in Appendices K and L respectively.
Teachérs' ratings on the behavioral questionnaire for each of the
three tast sessions are presented in Appendix M. Standard deviations
for heart rate data, percent body fat, school report cards (physical
education), and performance scores on the stress-inducing tasks appear

in Appendix Q.

v
s T

Mogt of the data were subjected to’the analysis of variance
(ANOVA). As one aséumptign underlying the ANOVA is that the variances
in the populations fromgwhich the samples were drawﬁ must be equal
(Ferguson, 1966), tests for homogeneity of variance were performed.
These indicated that the assumption of homégeniety was satisfied.
Furthermore, because specific predictions were made concerning the
outcome of, the indivfaual measures, one-tailed probabilities were

used throughout the analysis.

- .
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Table 2
ﬁ 3

o

Summary of Four-Way Repeated Measures Analysis‘of Variance on

Heart Rate Recovery Times

Scurce of Variance Ss af us F
Between Subjects !
Group . .1859.60 2 929.79 .66 )
Sex ' 14001.40 1 14001.40 10.07%* '
‘Group x Sex 5699.31 2 (2849.66 2.05
Error (between) 37516.90 27 1389.51 -
- . - [
Within Subjects
' Session 19244.72 2 4622.36. 9.60%**
Group x Session 2166.84 4 541.70 112
Yession x Sex}z \ ! 87.90 2, 43.95 .09
Group x Session x Sex 1133.32 4 283.33 .38
Error, 25998.30 54 481.45 -
A
Minute . N 13573.70 2 6786.87  56,32%%%
Group x Minute 322.55 4 80.63 78
Minute x Sex 1921.68 2 960.83 9.38%**
Group x Minuts x Sex 344.15 4 86.03 .84
Error, 5525.79 5¢ - 102.32 -
Session x Minute ' 537.78 4 134.44 L.91’
Group x Session x Minute "430.22 8 53.77 .16 s
Session x Minute x Sex 29569 4 73.92 1.05
Group x Session x 'Minute x Sex 317.38 8 39.67 .56
error, 7563.86 108 70.03 -
.9
*¥* p-< .0l )

:"** P < ._QO].}
A

P
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° Table 4

Sumxiury of Three-Way Repeated Measures Analysis of Variance on

£

Percent Body Fat

Source Variance . 8§ daf Q ‘ F
-
Between Subjects ' B -~
- ‘Group | 15.702 Co2 7.851 .525
Sex - . 11.535 1 11 235 .771
" Group X Sex 7.547 2 3.773 .252
Eﬁror (between) 448.518 30 14.950 Y\ -

Within Subjects

(,l

Session . .867 o2 ~ 433 1.469
Group x Session . " 8.628 4 7 2,157  7.302%%*
Sex x Session . . 269 2 .134 .456
Group x Sex x Session 1.078 4 .269 ~ .912
Error (within) 17.723 60 .295 -
Q . - - ) -

*** p < .001 . . .
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- performance scores of each given test were ranked across groups and

The choice of a lability ratio was derived from the observation
tnat a.bseﬁce of arousal tends to produce relatively flat polygraph

curves with little lability. Greater arousal, on the other hand,

produces longer and more curvilinear tracings.

The length of th'e polygraph curves was traced with a map measurerxr
{model foz, Harxrison Company, Montreal). ¢ Lability scores less than
50% represeﬁt a daecrease in the second half of the test (:i..e. , recov-
ery from arocusal), where;s ratios greater than 50% indicate an increase

in fluctuation (i.e., increased arousal). Lability ratios of 50%

represent no change in arousal lewvel.
g

Appendix O contains individual subject's data for skin conduc-

-
tance lability ratios. A 3 x 3 x 2 (Groups x Sessions x Sex) repeated
¢

"

measures ANOVA (see Table 5) revealed a significant main effect of

sex (F(1,29)= 4.77, p < .05) indicating that overall, the girls re-

covered significantly faster than the boys.

Y

n

Appendix P contains ‘individual subject's ratios calculated from
heart rate ‘lability during the stress-inducing tasks. A 3 x 3 x 2
(Groups x Sessions x Sex) repeated éneasures ANOVA (see Tajble 6) v
fa\;Lled to reveal any Significant trends. ‘

! Not only was autonomic reactivity recorded during the stress-
inducing tasks, but actual performance was rated as.well. Because

the distribution of scores was unequal (i.e., block design permitted '

a maximum score of 5; picture completion; 7; and digit span, 55),./Lt.he

gsessions. However, transforming the raw scores into standard scores, -
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Table S

§7

Summary of Three-Way Repeated Measures Analysig of Variance on

Skin Conductance During Stress-Inducing Task

s

P

o

Soyrce of Variance Ss df MS F
/ S
Between Subijects
Group ' .0041 2 .0020 1.8571°
- . -
Sex .0053 1 .0053 4,7683*
Group x Sex “ ' .0025 2 L0012 1.1272
Error (between) .0324 29 .0011 -
Within Subijects + ’
Session .0057 2 .0028 1.7474
Group x Session .0029 4 . 0007 .4536
Sex x Session .0031 2 .0015  .9474
Group x Sex x Session .0081 4 .0020 1.2424
. Error (within) .0855 s8 .0016 -
*.p< .05
L
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b
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rather than ranks, seemed more appropriate (Ferguson, Note 3) Az

¢

or T scorxe, with an arbitrary mean of 50 and a standard deviation of

. 10 (Ferguson, 1966) was therefore employed (see Figure 8).

When difference scores were calculated (i.e., the standard

score of Session 3 minus the standard score of Session 1), gh

'

performance of both Groups Music and Inactive was found to deter-
iorate (means of =16 and -40 respectively), while the performance
scores of Group Exercise increased over the course of the study
(mean of +63). A thz;ee-way repeated measures ANOVA (Groups x Sex
x Sessions), however, inqicated that these differeaces were not

statistically significant (see Table 7).

X

To assess academic achievement; letter grades on the children's

report cards were first convertad to quality points,:such that a

grade of "A" received 4 points, a."B" received 3 §oints, a"C" re-
) . coN.

ceived 2 points, a "D" received 1 point, ahd any grade lower than

"D" received 0 points. Grade point averages were then calculated

for each of the six subjects by dividing the total number of guality

points by the total number of credits earned. A series of three-way
ANOVA's (Groups x Sessions x Sex) were subsequently run. (A signifi-
cant Sessions effect was fcund for all academic subjects -except
French (p < .001 in all cases), thus’ indicating that the students
obtained significantly higher marks at~the end of the school year.

The ANOVA on physical education (see Table 8) also revealed a signi-

ficant Groups x Sex interaction (F(2,2"7) = 8.97, p < .001): Tukey

post—;xoc tests indicated that girls in Group Exercise improved sig-
LS

-
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Table 8 o
Sumary of Three-Way Repeated Measures Analysis of Vazzance on
Report Card Grades: -Physical Education
Y ’
Source of Variance Ss ag MS F
\
/\(/j .Between Subjects -
Group © 2.265 2 1.1327 6.270%**
Sex .295 1 .295 1.633
Group x Sex 3.241 2 1.620 8.970%x+
Exror (between) 4.877 27 .180 - ;
Within Subjects
. Session lﬂ.877 1 1.877 20.947%**
N Group x Session .606 2 .303 3.381%
Group x Sex .071 1 071 7 799
Group x Session x Sex -411 2 ©.205  2.296
Error (within) 2.419 27 .089 . -
* p.< .05 ** p < .01 *** n < 001
B a
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Table 11 b
Summary of Three-Way Repeated Measures Analysis of Variance on1
Stanford Achievement Test: Mathematics Concepts %
' ~ b, \
) i
Source of Variance ss ag MS E-
/
Between Subjects
} Group'’ . 7.029 2 3.5;4 4.849
Sex 8.116 1 8.116 11.198**
Group x Sex .316 2 .158 .218
Error (between)’ 19.569 27 724 -
Within Subjects
J
Session .709 1 <709 2.391
- * Group x Session .803( 2 .401 1.352
Sex x Session .569 1 .569  1.916
Group x Sex x Session .950 2 -475  1.600
Exrxor (within) 8.015 -

** p < .01

AN







Group Exercise improved more than the boys over the course of the

g

study. This sex difference was also evident in the exercisers'
report card grades in physical education; that is, the girxls in

Group Exercise improved significantly more in physical education

o

than the  boys. ¢ ~\\
The finding that Group Exercise derived significant physical Y. '
benefits from a ten-month conditioning program demonstrates that the

currently poor physical status of Canadian children can be improved. '
A, .
Thus, increased emphasis on physical education within the school
A ] 1

system may serve to instill ‘positive health habits during the i

children's formative years, and decelerate the growing incidénce ‘ %
- : - i . ]
of childhcood obesity, hypertension, and other conditions associated

with coronary artery diseasa.

While the exercise program increased Ehe subjects' physical

fitness levels, effects on their psychological well-being were more “ %

equivocal. Changes in performance on the stress-inducing tasks

failed to reach statistical ;ignificanCe, but they did suggest a

distinct pattern: the performance scores of Group Exercise tended

to increaée from Session 1 to Session 3, whereas the scores of

Groups Music and Inactive decreased. Moreover, subjects assigned

to the exercise program attained the lowest mean score in the first‘

test session, but scored the highest in both Sessions 2 and 3. ?‘
Other measures did not reveal. psychological improvements. As

discussed earlier, the rationale for using recovery ratios was based

on the finding (Keller, 1980) that exercisers recover significangly

>
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,of failure. 1In addition, it has$ been reported (Bialer, 1961; Elliott,

speculated that differences in physiological activity between children

and adults Are due to such characteristics as task motivation and fear

1964) that delayed rewards motivate adults to achieve, but cause .the

performance of children to actually deteriorate. The fact that no

-

incentiveg were offered to the subjécts in the present study suggests
that they were not sufficiently motivated and hence~displayed little
autonomic activity. It also seems probable that children in grade
two are simply too young to respond to the aﬁorement;pned components
of stress. |

A;though the students' report cards provided the most convenient
index of academic achievement, the criteria employed to generate
grades were predominantly subjective. As pilot testing had indicated
that this may have prevented a realistic evaluation of the children's
p;ogress, a standardized test was chosen to supplement the data on
scholastic grades. Results on the Stanford Achievement Test, however,
did not yield the group differences that had been hypothesized.
Despite the claim (Arnett, 1968, Plack, 1968; Weber, 1953) that the
physically fit achieve greéter success at school than the unfit, it
is important to emphasize that the studies cited earlier were either
correlational, or else examined components of fitness other than
endurancef(e.g., coordination, balance, etc.). Moreover, the one
study that did manipulate activity level (i.e., Ismail & Gruber,

¢

1967) was so E}awed by inadequate measures thdt the validity of

-

results is questionnable.
g
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Because so little data have been published on academic achieve- ' B

ment and endurance training in school children, this author contacted

v

S

~ various heads of school boards in an attempt to obtain a better . -
, \ .
understanding of the present results. This quest revealed that,

1

, ’ indeed, several programs on daily physical education had been conducted

§ across Canada. For the most part, however, none was successful in

§ . . improving a;;aemic achievement.’ For example, Martens {(Note 3) re-

! vised the curriculum in Victoria, British Columbia schools to inciude
three to five hours of physical education a week. After four years,
academic achievement was "at least as high" as before the program. :
Sinclair and Appleby (Note 4) conducted a tgg:i?ar daily physical . .

, education program in British Columbia as well. ~ Students in grades F

one, three, five and seven were administered the Gates-Mac€initie \\

Reading Comprehension Test in September and May of both years.

\
\

Data analysis revealed no significant differences between the exper-

L]
imental and control groups. In Scarborough, Ontario, Dillin&iand

: !
Weiss (Note 5) provided physical education on a daily basis to ’

students of the second, fifth and eighth grades. .Again, experimental

subjects performed no better than controls on standardized achieve- s
IJ )

ment tests. Children in grades one, three and five participated in

s

. the second year of this project (Brenner, Note 6). Academic measures

included the mathematics problem-solving subtest of the Metropolitan
Achievement Test, and also listening skills from the Sequential Tests :

A} L4

of Educational Progress. A comparison of pre- and post-scores did

not indicate significant change for the first graders on either test.

4 -
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Marte;s further postulé£ed that instead of being a.direct con-
saquence of training, higher school grades may represent é by-product
of traini?g. In other words, physical fitness may enhance certain
intellectual processes that may serve an adjunctive role in improving
grades. These processes have been identified as memorization,
cu@uuummlm@wewmmmunmenﬁummaMQmMm
solviné (New Brunsyick Department of Education, Note 9). N

A-factor-which may have influenced the cutcome of  this present
study i; Ehag,the Stanfords were written in a non-competitive atmos-
pherém,‘This was accomplished by having the teachers administer the
taests ig the regular classroom sétting. The teachers were further
instructed to assure the children that neither parents nor school
aéministrators would see the test results. These attempts to dispel
anxiety may inadvertently have acted to diminish the children's
motivation to work as hard as possible.

The majority of studies on adult fitness classes hav; demon-
strated significant improvement in life-;tyle and feelings of well-~
heing (Heinzelmann, 1975; Ismail & Trachtman, 1973; Colling@qod,
1972). The c&hsiétency of these findings prompEed the present
hypothesis that school cﬁildren in an experimental exercise program
would derive the same benefits and thus improve clagssroom climate. ~

Teachers' evaluations of the students' behavior, however, revealed

no systematic pattern of change. While contrary to the findings on e

s

adults, these results replicate the general outcome oﬁ the Canadian

studies on'dailf physical education (Brenner, Note €; Dilling &
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fitness may not produce psychological gains.

Yo

i

] * -
young and generally fit to begin with, further increases in p’:’ysioal

|

Whereas the majority of studies on physicai—psychological rela-
: ’ ~

tions have allowed subjects to select their treatment gr'oyp (e.q.,
9

Folkins, Lynch & Gardner, 1972), or have chosen individuals already

¢ participating in some physical activity (Hanmett, 1967), the present

)

study experimentally manipulated fitness leval. This overcame not

oniy the problems. of self-selectiobn, bt.it‘ also the limitations set by

' correlational designs by perfnit”ting directional statements a@ut the

'influence of physical fitness on psychological functioning. As well,

el
the ptesent study employed an objective measure of amotional stress
rd

(i e., autonomic reactivity), t:hereby avoiding the fl(:\er\pretative

d.ifficulties encountared with the subject:.ve paper—and-\p\?-\cll tests

»typically employed in previous research. The inclusiyn {of a music

group to control for a possible Hawthorne effect further distingu:.shes

¥ g
this from earlier investigntions. Moreover, differences between fiv-

and unf.it subj'ects are usually determined from performance on con-
o
trived, exper‘:i.mentally—:.nduced stress tests. fThe present examinat:.on

of academic grades, however,” provides grea,t_:er insight into one'‘s

' . ¥

~

o ) . i

abil;ty‘to cope with real life stressors.
In conclusion, the present study demonstrates that aerobic con-’

ditioning increases the physical fitness level of seven year old

students. Although the data do not' support the hypothesis that fits

" ness txaining ‘alss produces psychAological gains in school children,
e ,

it is pos'sible that the WISC tasks werg not stz:essful enough to induce

- -

* . v - . . -
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¥ . . . ) '
y 7 ' - Letter\_ient to the School Boards 3 :
. ) . -7 « ’
Ll ' o * y F;—D
’ Y § 5 January 4, 1979,
Dear Sir: . . . ‘
. ' ' o : !

The purpose of this letter is to réaquest permission to gonduct.a
phy¥sical fitness program*in some of the ;elementary schdols under the
jurdisdiction of your School Board. This project will constitute the
research for my Doctoral thesis in the Department of Psychology at

’ Congordia University. Specifically, I propose to study the inter-
relationship between physical fitness and academiq achievement. The
project will involve 60 students enrolled in the second grade. . Forty

. children will be assigned to a physical fitness program, and twenty to
., group pilano .or recorder lgssons. Titness classes will be held three '
days a week, for 20 minutes during the lunch break, and will consisp
of endurance (cardiovascular) activities, ;anluding running relays,

. .houplng, skipping, yard dashes, and so on. Music classes will assemble

. Once a week for 30 minutes during the lunch break.™ .All exercise and

. music classes will extend over one full school year {(i,e., from ‘e
September 1979 until June 1980),gand will be taught by teachers on
staff at each school. Salaries can be offered, although arrangements
will first: be made with the School Board and/or respective principal.

i 7 All children will be tested’ before the start of the program, in  °
December, and again at the end of the school year. Phys:.cal fitpness
will be assessed from two minutes of pedalling a bicycle ergometer,
while psychological fitness, from a five-minute perceptual task (e.g.,
paper—and-pencil mazes). Heart rate and galvanic skin response
({.e., palmar sweating) will be recorded on 3 physiograph throughout
both tagks. Height, weight and percent body fat will also be recorded
in-each test session.  All testing will ogecur inside a portable
laboratory contained“in a University trailer. This trailer will remajn
parked in each school's parking lot for the duration of the testing.

Data on" absenteeism and academic achievement will be gathered o
from the children's report cards issued in June and December 1979,
and June 1980. Questionnaires to assess changes in classroom behavior’

(e.g., concentration, sociability, etc.) will be administered to the /

students' teachers before and after the program.
As soon as schools become available to me, I will obtain class
lists from the grade two teachers, and then senq letters to -the parents.
These will include detailed explanations of b_pth the purpose and metho-*
dology of the: program. Results of the study will be mailed to all:
parents at its completion. ) r@

. period. ‘

PECIETRS S OSSP L I PP

AL b, L e ke haraant L am




~
A A s

g e o v o

e oy,

-

,“ . * N - . }
. . 9’ ‘
,‘ . .-Appendix A (continued) . .
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. ‘m- ’ * ) J‘ .
. I would like to emphasize that 'this\study will not interfere in
any way with the children's ‘daily school activities. All classes will
be structured within the lunch break. Arrangements will be hade with
each child's parents to schedule the test sessions at their convenience:
These can be held- dur}ng the lunch break, after schogl, or on the
weekend. ’ .

M [

I would also like to serq;s the benefits that this propoged study
may bring to the children involved. It will not only offer them a
learning experience not available through the current school curriculum,
ibyt research has establishe'd that regular physical training enhances
both physical and psychological functioning. As well as increasing’
concentration, imagination, and reducing tension and hyperactivity,
several studies have suggested that exercise improves academic
achievement. Changes in thege and ogher areas have ¢mportant impli-
cations for students and teachers alike. ’

-~y

I hope that you can offer me the opportunity to conduct this
study inn your schools. If you have any questions, I can Ee reached
“at 879-4155. I look forward to hearing from you doon. )

Sincérely,

» -

Te

éandra Keller, M.A.
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. Tf you wish your child to join this study, kind}y indicate 50 on
: the attached form and return it immediately. If you have any questions
regarding the study, please do not hesitate to contact me. I can be
reached at Concordia University at 879-41557 L0 - ‘
J ' Thank you for your support. ; L
. . .o |
- S Sincerely, o
~ e
o . . )
i S A— ] - T '~ . Sandra Keller, M.A, -
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Appendix F N
'Basal (B), Maximum (Max), and Recovery Heart Rates at 1-10
’ Minutes for the Bicycle Ergometer Test ¢
GROUP EXERCISE: Session 1/ ¢
- .
Recovery '
k) # :
B Max 1 2 3 4 5 6 7 8 9 10
BOYS | R ‘ .
o o - '
JL 76 190 85 78 90 98 93 91 89 94 88 102

. sp 82 188 124 97 103 100 100 99, 84 . 90 96 88

"wh
~

ET 84 2100 127 (™98 - 103 103 95 93 103 95 107 97

BA 115 197 133. 113 .95 114~ 11059‘113'. 113 © 113 113 114
3009

PL 100 183 117 113 113 98 10

.

8 84 93 88 ~ 94

PB 87 168 103 83 79 91 92 94 90 91 37 84

DD 93 185 132 124 122 43 | 117 114 116 113 111 116

<JF .8 192 168 156 - l44 132 . 144 132 114 144 132 . 144

' SM 99 192 144 133 114 127 115 122 123 128 .‘120 122

k¢ 8 178 128 97 95 ' 95 100 90 93 101 95 96
; : . .

TB 83 209 - 150 134 129 107 116 118 119 103 117 119

LD~ 96 180 120 120 108 108 108 108 120 120 120 108

SR " 93 189 1215 121 98 104 103 101 101 103 114 107

P LAY &
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) Appendix F (continued)
N GROUP MUSIC: Sesston 1 ;

Y
»
Recovery . .
' 3 Max 1 2 3 4 5 6 7 -8 3 10

30YS

Ju 108 180 108. 36 108 36 97 102 36 93 94 94
s 73 183 98 96 82 34 28 94 V39 33 50 90
w 78 165 133 123 122 107 98 83 114 97 97 97

GIRLS t
w 37 160 144 134 124 120 124 115 114 113 113 11l
-y [0} 86 188 123 39 103 92 190 37 3¢ 93 36 100

\
LH 84 194 136 96 114 g6 108 114 108 108 108 102
AN SO 98 205 135 118 101 103 110 110 104 98 1¢8 100
&= 108 130 132 120" 120 120 120 Lo8 108 129 104 108
v

JR 71 183 110 34 84 34 39 35 32 86 93 a7
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Appendix F (continued) T N
3 ! ¢
: GROUP MUSIC: Sgssion 3
\? .
!
A
o Recovery v
T . :
1 2 3 4 3 ) 7 3 9 10

B N

%6 108 108 398 36 103 34 98 96 g6
132 120 132 120 120 ’ 108 108 108 108 120

120 20 120 108 96 108 | %4 L0808 %26

156 14 © 120 132 132 132 132 132 132 132
%6 86 108 © 96 56 96 34 9% 95 96
14% 132 132 120 132 108 120 120 132° 120,
144 120 132 120 108 120 120 120 120 132
108 108 36 108 108 108 iosSg 108 108 108

120° 9% 3% 96 36 108 120
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_‘Appendix F (continued) B
— . 3
GROUP INACTIVE: Sassion 1 ! E
;
] . L —
Recévery . \J
T s 2 do
0TS ), ‘. )
SR 73 131 126 112 99 99 93 . 9% 93 93 9
GY 108 185 122 120 102 97 97, 109 102 107 194 99
¥ 108 206 132 120 116 120 120 120 120 114 20 1la
—
'su §9 137 80 78 78 58 72 70 80 34 77 75
| ¢ . b
CI 83 216 138 105 93 98 98 .98 02 98 92 101
cc 98 183 138 127 123 117 117 117 117 113 117 117
»a@s 77 265 133 95 8« 8 9% 9 93 36 94 93
CB 73 183 127 110 109 109 . 98 99 98 38 85 37
T 72 1% 108 1098 120 108 108 120 102 9 120 108
CY 123 208 185 135 129 130 117 1i& 114 112 114 125
Ji 120 215 136 132 1320 132 132 1& 132 132 132 132
]
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T GROUP INACTIVE: Session 3
H a»
o ) ‘s 9
: f J Recovery ¢ -
;! s 3 Max . 1 3 4 5 8 7 3 9 10
H !
% — .
; 30YS ~ ,
SR 96 180 © 132 108 108 108 96 96 , 36 108 96 96 «
S oM 148 192 146 120 132 120 1200 132 120 120 120 132
. MG 72 180 96 84 8 108 96 95 84 84 \108 120
- 724156 72 84 84 8 72 8 8 84 95 84
GIRLS s
E(rszy CI 3 18 132 % 9 9 132 120 108 108 96 95
‘cc & 1927 132 120 108 120 9% 108 ,{fgs 120 96 108
o cs 8 ‘21§ 44 120 120 120 ,108° 120 ‘l08 120 108 120
o CB « 84.7180 ~-132- 108 108 108 120 108 108 108 108 108
JT 96 192 14 108 108 96 132 108 108 132 84 . 120
. | . %6 206 144 132 120 108 120 120 120 120 108 108
. v o y
; JA 132 206 156 1560 144 144 14k 132 146 L6k 132 L4k
A T
! ~ ;
3 . |
4 ‘4 N
, ) - |
-~ \ ' I
7
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Appendix G (_co‘ntinued) 7 : \\ ’ -
GROUP INACTIVE \
A o
‘ Sess‘ion 1 Session 2 Session 3A
-1 -2 -3, =2 -3\ Al =2 3
. _B_o_zs- " bl
SR 67 79 92 60 72 72 4 12 T2,
GM 63 65 83 3% 72 72 48 72 60
MG 72 84 90 72 84 72 84 96 96
EU 77 79 19 84 84 84 8 72 72 ‘ °
GIRLS. ,
JA 60 84 84 48 60 60 48" 48 60 )
JT 60 60 48 36 60 72 48 84 84 K
cM 43 73 79.q 48 60 84 60 712 84 - B %
CI 78 111 123 60 84 84 48 84 8%
CC 45 56 60 72 72 84 60 72 86
CB 56 73 74 60 60 72 i 72 72 ‘ %
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Appendix I (continued) -

GROUP MUSIC

©

Grade Iwo

Grade Qune

> L -

, «
50 (600 ' overall 50 300 ,overall .

meters metars |, excellence vards- ' yards excellence
BOYS
M Excellence Excellgnce E:cc‘illance Silver Exce}ience Silver
uSs Excellence Excellence Excallenca Bronze Excellence Excellence 3
¥e Silver Excﬁllem:g Gold Bronze Silver Silver j:
GP Gold Gold ) Gold 0 o Silver «3ronze \

»
GIRLS .
CD Zxcellence Zxcellence Exceilence 3ronze Silver ’ Gold
© ] S{ilver Bronze 3ronze 0 3ronze
LH Gold Excellence Silver 3ronze Gold Silver
{o) Silver Excellargce Gold ‘Bronze Bronze Bronze
R 3ronze Gold Gold 3ronze Zxcellence Silver
- S 0 0 - - -
&
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. Appendi’er >
! Performance on Stress-Inducing Tasks: Standard Scores ., " | CJ
. D _ : / )
GROUP m:;;}: GROUP MUSIC GROUP INACTIVE < '
. . Session [ . Session Session ‘ _ o
; 1 2 3 1 2 3 12 3 L ,
| # , . o : :
g Bovs
‘f PL 37 67 38 M a6 52 Ts0 | @ 4 39 38 5
B 4 6 62 ¥ 67 62 52 | KB 44 38 s2
: BA 2 44 69 | w 52 45 67 | EU 58 52 46 R
JL 58 52 36 ¢ 46 .38 52 | SR 50 65 37 t
- ET, 55 38 sg : MG 36 65 52 %
SD 38 85 75 ' ;
IN 46 58 59 ‘ . - ‘ :
DD 44 50 5 L 44 53 38 .| cT 4k 85 ‘52 ™ .
TB 45 43 JR 59 41 45; CM° 46 39 52 *
® M 45 52 46 / S0 52 59 36 | cC 45 52 34 .
KG 45 59 55 e 45 52 32 | JA 45 44 SO
SR ST 38 4k { M 37 43 52 | JT 7L 45 "4t
IF e . 45 37 RE 53 S8 59 fos 34 38
i LD 37 46 38 |"cB 80 65 59
1
: i
. LY
; — |

[ :
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' Appendix L (continued) .
/ ' .. /,
oY A ¢ i
: | o
. Y ’ J
GROUP INACTIVE
Vocabulary Réading Mathematics Mathematics
, Congcepts  Computactions
Pre' ' Bost Pre Post Pre Post Pre Pogt
BOYS - " '
K3 2.7 4.0 2.4 3.3 4.3 4.0 1.8 3.2
&
£ 2.2 2.4 2.7 3. 2.4 3.2 ~ 3.0 28"
SR 2.7 4.6 2.9 3.6 3.0 3.2 . 2.6  ds
'3 2.3 3.3 2.9 3.5 3.5 3.7 3.0 © 3.3
bC £4 ,3.8 3.5 4.0 4.0 4.2 1 2.6 4.5
¥G- " 2.6 4.0 °1.8 3.2 4.5 4.0 3.9 3.6
- {
- ’; A
GIRLS
cs 2.4 .'3.3 2.9 3.3 2.2 31w, 2.2 3.2
Ia 2.1- 3.8 2.1 2.8 1.4 2.7 2.4 2.9
c3 2.4 4.3 5431 2.7 3.3 2.0 2.3 i
. ) A ;
cc C2.263.3 0 2.1 2.9 2.2 2.9 1.6 2.0
. 3
. {
IT 3.4 5.4 2.5 4.8 27 3. 3.0 3.7 .
\ y - . -
cI 1.8 2.8 2.3, 4.6 2.2 3.5 2.7 3.5
M 1.8 3.4 2.3 2.7 3.0 4.0 3.0 2.8
u 3
. .
"
‘II
' N
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Heart Rate Ratios During Stress~Inducing Tasks

Appgndix P

~_./
4 i
. GROUP EXERCISE
i AN
\ ’Session 1 .Sessian. 2 Segsion 3

Boys,
PL 509 & .503 .;94
13:4 .505 .500 . 509
IN .507 523, . 504

- oL 496 .504 470
ﬁA .502 .500 497
SD .499 489 . 480
ET 504 .502 .504

6
GIRLS ‘
SR .504 500 . .506
TB .502 .496 .508
KG ° .482 .500 .517
oD .504 .496 .505
" su 526 485

491
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Appendix P (continued)
Ve
‘GROUP MUSIC
Session 1 Session 2 Session 3

BOYS . - ‘ ' ’ - . ®
M .500 .499 487

GP .489 . .509 .498 e
4 ¢ '
MP .490 1,506 .500
‘MS 511 : 1495 .502 ,’
GIRLS ' ‘ ' . .

cD .500 . . .506 .485°

S0 484 _ .510 , .494

MP . 7 .696 .466

\ §§ | . ‘\ s
*JR _ .485 .506 .503

. ‘
3
A }
‘0




g

1 o e 4

'

y

P

15.94 20.27 15.26
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\ Appendix Q - '° '
> - . .-
L Standard Deviagions §

RECOVERY HEART RATES - o

’ A~ - ¢ . Mi;nute\ § . ;Z
1 2 3 4 5 6 7 8 2 10
. - 4 * ¢
. . GRQUP EXERCISE ..
I 70.82 21.96 17.54 12.06 13.89 13.30 14.49  16.26 14.58 16.26
2, 21.05 (19.88 45761 13.86 13.99 19.26  14.47 '13.97 16.28 13.54

3 f-zs.ai 17.97 16.64 13.52 11.12 15.01 11.45 ' 12.15 14.38 15:13 -
, GROUP MUSIC .

1 18.57. .16.69 15.56 13.53  12.69 iJ:.94 11.09 12735  8.08. * 6.55
2° 15.87 21.63 16.37 14.00 14.69 12.16 ~14.83 ~ 15.23 15.23 0.3
3 21.63 12.11 17.08 13.11 16.97 10.00 16.97 11.66 13.42 15.62

S . ‘ ]
' GROUP INACTIVE . ’ -

Session .

1 22.65 16.69 17.99 19.24 16.61 19.14 . 14.72 14.18 17.37_ 16.26
2 23.45 21.64 -18.16 14.19 14.56 12.11 14.56 ' 13.24 16.34 1%.25
3 24.48  20.97 18.45 | 16.97 ~ 18.09° 13.24 17.20

P R VEL VOV PR
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Group Exercise

GrouF Music

Group Inactive

-

Group Exercise

Group Music

..., Group Inactive

Group Exercise

Group Muéic

' Group Inactive
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Appendix Q (corftinued)

PERCENT BODY FAT

Session 1 Session 2
K

148 .

Session 3

2.32 : 2.71 . 2.45
“/;}2“" 1.45 1.46
1.99 < 2.58 2.54
5
- ' z ’ /-
REPORT CARDS: PHYSICAL EDUCATION
BOYS' | GIRLS
Term 1 Term 4 Texrm 1 Term 4
.1\48 .25 .41 .52
.50 .29 .o, .41
0 .66 0, .19
1

PERFORMANCE ON STRESS-INDUCING TASKS

. <
Segsion 1 Session 2
6.88 ®  13.55
8.62 8.20
13.65 .. 14.88

12.55
10.76

7.51

Session 3

1
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