43470 7

I* Natlonal Library . B|b||otheque nationale
, of Canada ~ 7 -l .duCanada ° ° _
Canadian Theses DIVISIOH _Division des th‘éses canadiennes ' x
Ottawa, Cariada _ 4 ' e,
K1AON4 - R |
) . e

'PERMISSION TO MICROFILM — AUTORISATION DE MICROFILMER

‘e Please print or type — Ecrire en lettres m@ulées ou dactytographier ', . ‘ /
" v . ) i

Full Name of Author"—— Nom complet de I'auteur . : o | K

O R

Date of Birth — Date de naissance Country of Bifth — Lieu de ﬂ'ai_ssan’ce
- ) . , ‘ ' SO . - e
‘\T/Q’N o/ /Py G A 21
Permanent Address — Résidence fixe L ;
) - . '_ o '» ' ‘ P ~ ’ P .
/‘-C“S’// — //é STAEF A Ve /)/.‘1,’('/»: vy . 74;’2‘7@3 L.
Tltle of Thesns — Titre de la thése : N . T ,

-

S

B ‘ - SR |
E IO T QAD LN TELLECTUN SN T SN

s

L] N ‘
’

’ 2

University — Université

./'/0'7/' Al fp/ﬁ?o;7¥071 .

Degree for whlch thesns was presented — Grade pour. quuel cette these fut présentée

/77 ED . . .

Year this degree conferred — Annee d'obtention de ce grade Name of Supervisor — Nom du directeur de thése

F7F o ))(’ EE eCer /[/")’/A:\s/}nz/n‘cﬂf.

Permission is hereby granted to the NATIONAL LIBRARY OF L'autorisation est, par la présente, accordée a la BIBLIOTHE-

_ﬁ .
P 3

CANADA to microfilm this thesis and to lend or sell copies of . QUE NATIONALE DU CANADA de microfilmer cette these et de -
the film ) . . preter ou de vendre des exemplaires du fitm. _ )
The author reserves other publlcatlon rights, and neither the L'auteur se réserve les autres droits de publlcation ni 1a these
thesis nor exténsive extracts from it may. be printed or other- " ni de longs extrdits de celle-ci- ne doivent étre imprimés ou
wise reproduced without the author's written permission. -autrement reproduits sans I'autorisation écrite dqe ¥ auteur

! L

o

Date -

gﬁ/—”ﬁ /5)/7

NL-91 (4/77)

R AR AT o Y e 2% g —— e e 1, s - -—



't Nationat Library o(Canada

Cataloguing Branch ?
Canadran Theses Dwnsuon

Ottawa, Canada -
K1A ON4 -

AN

'NOTICE =~ . .

The qualuty of this mrcroflche rs‘geawly dependent upon
~the quality of the onglnal thesis submitted for microfilm-
ing. Every effort has been*made to ensure the hlghest
qualrty of reproductlo‘n possible.

If pages are mrssmg, qontact the’ university which

granted the degree. - ' ~
. o

Some pages. may have indistinct print especnally |f_'
the original pages were typed with a poor typewriter

. ribbon or if the university sent us a poor photocopy.

Prevnously copynghted materials (journal articles,

publlshed tests etc. ) are not filmed. -

Reproductlon in full orin part of '[hlS film is doverned
by the Canadian Copyright Act, R.S.C. 1970; ¢. C-30.

Please read the authonzatlon forms Wthh accompany.

this thesns _ v

-

" THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

. NL-339 (3/77)

i M % a X A AN e )

. . R LT s
A Bibliothéque riatAnale du Canada PR S
" Direction du catalogage _ o e
. :DIVISIon des theses canadnennes -
CAVIST

o s : -

La qualité de cette mlcrofuche depend grandement dela
gualité de la thése soumise au mlcrofrlmage Nous avons_

-tout fait pour assurer une qualité superueure de repro-

duction.
S'il manque des pages, veunllez commumquer avec .
I'université qui a confere fe grade

La quallte d' mpressnon de certames pages peut
laisser a désirer, surtout si les pages ongmales ont été
dactylographlees al'aided'unrubanuséousit’ unrversnte
nous a'fait parvenir une photocople de mauvaise qualnte "

Les documents qui font deja I objet d un droit d'au- -

teur (articles de revue, exameris pubhes etc. )nesontpas

microfilmés.

La reproduct;on méme partielle, de ce microfilm est
soumise a la Loi canadienne sur-e droit d' augeur, SRC
1970, :c. C-30. Veuillez prendre connaissance des for-
mules\d autorisation qui accompagnent cette these

LA THESE A ETE
MICROFILMEE TELLE QUE
NOUS L'AVONS REGUE



THE UNIVERSITY OF ALBERTA
BIORHYTHM AND INTELLECTUAL FUNCTIONING

~

by

"-."-_ANNE'LOEWANT- o

N

< : . . ® - L
. o

\
B . S
RIS X : ke . .

A THESIS

.....

SUBMITTED T0 THE FACULTY“QF GRADUATE STUDIES AND RESEARCH

IN' PARTIAL’FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE ‘

OF MASTER OF EDUCATION
CIN |
jﬂUNSELLTNG PSYCHOLOGY

* DEPARTMENTOF EDUCATIONAL PSYCHOLOGY

>
- ?

\/ . -

EDMONTON , . ALBERTA
" FALL, 1979

¢
;
i
!
i

. i e an umatl e AT i



I

o e T e e T
e ST : ’

/ N THE UNIVERSITY OF ALBERTA ,_'”' ‘“; -

“FACULTY OF GRADUATE STUDIES AND RESEARCH

o . R
e .

@

The undersigned certify that they have read and

"J

recommend to the Faculty of Graduate Studies and Research for

. aCCeptance, a thesio entitled Biorhythm and Intellectual

Functioning submitted by Anne LoeWan in partial fulfillment of @%

*

the requirements for “the degree of Master of Education.

£

v

re




4

e

. “cyc]e and a, th1rty three day 1nte]1ectua1 cyc1e A b1orhythm1c cyc?e o

jﬂ1s descr1beg as a per1od of time duf1ng wh1ch the" energv 1eve1 ~ﬁ'ff;y5f.f’

. 1nte11ectua1 enefgv Dhase 1s assoc1ated wwth a per1od of t1me dur1ng

; wh1ch the capac1ty to th1nk clear]y and qu1ck1y is max1ma1 wh11e‘the f, »'1}7,f'$?"
. gt O

"ﬁtésted fprst dur1nq a high phase of ﬁhewr 1nte11ectua1 b1orhythm1c f ’ﬁfj

S L ‘\ \‘ .A
Performance/ },~ - 'at, R N AR
: i . . 1{ . ‘:':_ E i B S .

e, a twenty e1ght day emot1ona1 -‘f-_;g L

{fphys1ca1, emot10na1 or 1nte1]ectua1 f1uctuates from h1gh to 1ow to e "EA*:&! fe
Vh1qh In spec1f1£,‘the 1nte1]ectua1 b10rhythm1c cyc]e 1s be11eVed to be L nk
Sa cyc]e of hagh and 1ow 1eve1s of 1nte1ﬂectua1 energys“The hlgh ' 1ﬂﬁ L¢~

AT

»The 1nte1}ecpua1 b1orhythm under 1nvest1gat1om comes from the ':‘ﬂ-ﬂi.7{*ifﬁjiu:l"u

Y

.11ow 1nte11ectua1 energy phase 1s assoc1ated w1th a perlod of t1me }m: : fv-;;
:dur1ng wh1ch the same capac1ty is reduced ‘ '; 'ji:??'f; ;§1f'}fﬁi-;§”x: ;z :g"é¥p”
"’f}; Students from grades four, f1ve and s1x of an Edmonton 1nner.c1ty 2‘9" ,”
o ‘school. part1c1pated 1n the study Each subJect S thellectua1 bforhyth; ’
{-m1c cyc]e was ca]cu]ated by us?ng an*e1ectron1c caJ%u1ator, the "Cas1o 4
epw:;B1olator Ha1f of the subJects WEre tested tW1CP dur1ng the same ‘1a l'%d .
7h1gh phase of the1r 1nte]1ectua1 b1orhytgnnc cyc]e Thws group wasi.,_?;“:ﬁﬁ' '_2
{fnamed H1gh h1gh b1orhythm1c group 3 The other ha]f of the subJects were ,f;

cyc]e and then dur1no a 1ow phase oﬁrthe1r 1nté11ectual b1orhythm1c Co T L

cyc]e T is; group ‘was - named H1gh low b1orhythm%t group: Para]]e] o e a?“

: forms J and K of the 0t1s Lennon Menta] Ab1]1ty Test?%ere used to. I
S U T
) A . : B "'g'ﬁ' e SN . oo . - S . ‘-"I_' ’

S L o A e N
" . ' | S - R
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obta1n 1wo 1nte11ectua] performance 1eve1 scores for each subJect

Lot
The data were analyzed hy compar1ng the 0bta1ned IQ scores of the s %;1;:r
H1gh h}gh b1orhythm1c group and ‘the H1gh 1ow bfhrhythm1c group Further %Jn:}gfn;.
data ana]yses were made to determﬁme whpther or not the hypothes1zed g
f _ fdtei]ectua] b1orhythm had a vary1ng effect on ma]es and fema1es - R
”fh' Analyses of the data revea]ed the fo]]ow1ng B
o g

N

No s1gn1f1cant d1fference was found between the 1nte11ectua1

\

DS
S, S
“‘g SR
performance leve]s of” the ngh h1gh b1orhythm1c oroup and the H1gh 1ow 5
3 c,éz%; b1orhythm1c group o “173 : ?"'-‘"‘ T
';'f ) 2 o

No s1gn1f1cant d1f?erence was found between ma]es and fema]es
w1th1n the same bvorhythm1c group '

. ’ 4
)

B T

L

It was. conc]uded that w1th1n the spec1f1ed samp]e and under the

o F‘R_ 3
N
test cond1t1ons, there was no ev1dence to support the 1nte11ectua1 g ;&* -
b1orhythm theory ; 'uv- : W
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To everything. there is a season, - -

And a time %o eve%g purpase undenfhzaven;‘

A t&me'to be b&&n, and a,tlmeﬂio die; 4
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- CHAPTER 1 LT e

R}
”INTRODUCTIONF_

It 1s essent1a1 to a c1ear understand1ng of th?s study that

'_},fcertawn concepts be 1n1t1a11y def1ned In~0rder to max1m1ze the re—

. § -
_‘1atedness of these concepts as well as enhance understand1ng of them,

,aa certa1n sequence has»been observed For th1s reason, the fo110w1ng

fsect1on on: term1no1ogy has been 1nc1uded as part of the 1ntroduct1on

a

'vtherm1nology -;., .‘

B1orhythms - The term der1ves from the Greek words “b1os" mean1ng
'11fe and “rhythmo mean1ng regulated beat B1orhythms here refers to

'; three theor1zed b1o]og1ca1 cyc]es, a g3 day phys1ca1 cyc]e, a 28 day

‘dﬂ~lemot10na1 cyc]e, and a: 23 day 1nte11ectua1 cyc]e

ycle ’A per1od of t1me dur1ng wh1ch the energy assoc1ated w1th

o b

' ;7’a rhythm r1ses and fa]]s ina pred1ctab1e and regu]ar way 1s ca]]ed a R
__ecyc]e A L e B /ie,jﬁjf ;fj‘;;gs
. Phys1ca1 b1orhythm Th1s term refers to a 23 day theor1zed*eyc1e

"_affectwng phys1ca1 strength endurance, res1stance and phys1ca] con—'

y 'f1dence The f1rst ha]f of the cyc]e represents a per1od of h1gh

‘at.phys1ca1 energy dur1ng wh1ch v1ta]1ty and endurance are 1ncreased

~<The second ha]f represents a per1od of 1ow phys1ca] energy and recharge i“.;-; _

‘fof phys1ca1 energy dur1ng wh1ch v1ta11ty and phys1ca1 endurance are ‘“.nbg'_sa,a,

E'reduced

Emot1ona1 b1orhythm Emot1ona1 b1orhythm qs def1ned as a 28 day :;h

- theor1zed cyc]e wh1ch governs _the nervous system The f1rst ha]f of
“the: cyc]e represents a per1od of h1gh emot1ona1 energy dur1ng wh1ch

T a person is more 1ncl1ned to be opt1m1st1c and cheerfu] The second

. .‘,,_



N

han represents a- per1od of Tow emot1ona] energy and recharge durwng s

A3

. N

cycTe wh1ch appears to or1g1nate 1n the brain ceTTs The f1rst han of ‘,““

_ wh1ch the capac1ty to th1nk cTearTy and remember are reduced

Ca Tow b1orhythm1c phase

. L)

) wh11e 1n a h1gh 1nte11ectuaﬂ b1orhythm1c phase is referred to as “the. .

Inte]]ectua] b1orhythm Th1s term refers to a 33 day the9r1zed
——
the cycTe represents a per1od of h1gh 1nte]1ectua1 energy‘dur1ng wh1ch
the capac1ty to th1nk cTearTy and remember are enhanced The second
han represents a per1od of Tow 1nte11ectua1 energy and recharge dur1ng

B1orhythm1c phases _ These are per1ods of equaT Tength wh1ch d1v1de

L.

i,' ngh b1orhythm1c phase ThTS term. refers to the f1rst half period
of a b1oahythm1c cycTe assoc1ated w1th a hwgh TeveT of energy |

Low b1orhythm1c phase The second ha]f per1od of a b1orhythm1c o

‘ cycTe assoc1ated w1th a Tow Teve] and recuperat1on of energy 1s ca]Ted

R

Cr1t1ca] day A twentnyour hour per1od of neutra]1ty between a

h1gh and a Tow b1orhythm1c phase, dur1ng wh1ch the/ﬁ‘ﬁrhythm changes . :

from h1gh to Tow phase or from Tow - to h1gh phase is ca]]ed a: cr1t1ca1

Lt

H1gh h1gh b1orhythm1c group The group of subJects tested twice

°

H1gh h1gh b1orhythm1c group _’«_;_ ;fﬂﬁiﬁ;f;::i,-]".f{fg:Lff' s R

H1gh Tow b1orhythm1c group The group of subJects tested f1rst =

A \

. e wh1]e in a thh 1nte]1eccua1 b1orhytrn1c phase and then: wh11e 1n\a Tow

' 1nteTTectuaT b1orhythm1c phase 1s referred to as the H1gh Tow b1o-

rhythm1c group

C1rcad1an rhythm .A”regp]ar twepty-four hour metabolic activity |

- e~ o ‘;ﬁ
a b1orhythm1c cyc]e 1nto two per1ods S ‘L‘_fl.' -

‘ th‘:h a. person is more 1nc11ned to be negatwe and 1rr1tab1e '4 /' o



gence?testsf'

cycle is called & circadian rhy thm.

-

U1trad1an rhythm A 90 to 100 minute actTV{ty cycle associated

w1th s]eep, measured from rapid eye movement to rap1d eye movement

-ca11ed an ultradian rhythm.

Rapid eye movement (REM); ‘A phase of the ultradian rhythm asso-

ciated with dreaming, dur{ng which the eyes are in.a state of rapid

movement, is known as REM. - 3 ~

Circumsual rhythm. This rhythm represents_d cycle of'hormona1’
changes occurring over a one-month period.

_ C1rcannua1 rhythm This -rhythm .represents a cycTe of hormonal .

i

changes occurrlng over a one- -year per1od Ny

-’

Inte]]dgence.ﬂ Nechs]er s (1958) def1nﬁtion of intelligence is

"the capacity of the individual to act purposefu11y, to think ration-

a]]y and to deal effectively with his environment." ' The definition as

used here refers to abilities as measured by performance on intelli-

_

Intelligence test. This term refers to a-set'of problems designed

to measure mental abilities. .

Intelligence quotient (IQ). A ratio of mental age, as measured

by perfogmance on’an intelligence test, to chronological age and
mu1t1p11ed by one: hundred s called IQ

Dev1at1on 1Q. A score derived from performance on an 1nte111gence

test which g1ves the relative pos1t1on of a person compared to his age

peers in terms of norma1 curve-standard deviation.units is called
deviation IQ

Test score var1ance The amount of test score f1UCtuation between

para]]e] test forms due to environmental and/or persona] causes is



termed test-score var1ance

H1erarch1ca1 mode] of 1nte111gence This 1sAa~theory'of intelli-

~gence developed by P. E. Vernon (1950) wh1ch postu]ates a genera]
inte1ligence-factor (g) wh1ch can be d1v1ded into two maJor group
factors, Verbal-Educational and Pract;ta1,Mechan1ca1, of wh1ch both
major group factors .can be further broken down into minor group factors.

Background to the Study )

Twenty four hundred years ago Hippocrates advised h1s assoc1ates
. to be aware of body f]uctuat1ons He stated that regu]ar f]uctuat1ons
are a sign of hea]th, 1rregu]ar f]uctuat1ons a s1gn of -disease.

Extensive research made over the past twenty years has revealed
the existence of many short body rhythms. Unfortunately, a 1aek of
flnanc1a1 resources as well as a lack‘gf subjects willing to be observed
for 1ong per1ods of time have kept research of long body rhythms to a
minimum. For this: reason most of the data concern1ng long body rhythms .
4have come from exam1n1ng medical charts of pat1ents |

The Biorhythm Theory began with research done by a nose and throat
specia]ist W. F]iess (i906) Fliess observed that many children who
. were exposed to a. contag1ous d1sease wou]d rema1n immune for days, only”
to succumb to the disease at a recurring "critical" time. By tracing
'1]1nesses, outbreaks of fever and deaths back to b1rth Fliess became
dconv1nced of the ex1stence of a twenty- three day cyc]e and a twenty—
eight day cycle as being. Fandamental to human 1ife. During the 1920's
A. Teltscher, a doctor of engineering and a teacher, is reported to
havé'co]]ected and analyzed aularge numﬁer of performance reports of
high school and co]1ege’students. The paper Te]tScher supposedly pre-

pared concluded that students' high and Tow peaks ot performance L



N
f]uctuate in.a def1n1te th1rty three day cyc]e

B1orhyﬁumc ‘cycles have two equa]ly ]ong phases; a h1gh>energy
phase and a low. energy phase B1orhythms beg1n at a point of neutra]—
ity, a]so ca]led "cr1t1ca1 day”)(a po1nt between the high and low phases)
proceed through the high energy phase, return to the po1nt of neutral-

ity, prqceed further through the Tow energy phase, " and f1na11y return

to the point of neutrality, thereby beginning a new cycle (Figure ]}::,;-""

. High energygphase<

I

" Low energy phase

Figure 1. Model cyo1e of a biorhythm. The cycle is drawn
in a sine wave form for the purpose of‘1f1ustrating

the high and low energy phases .

The three hybothes{zed biorhythms ere a twenty—three day physical .
rhythm, a twenty-eight day emotiona]lrhyfhm"and a thirty;fhree day~:b
intel]ectua] rhythm ‘

Although very 11tt1e research has* been pub11shed on these rhythms,
‘they have gained- tremendous popu]ar attention since Thommen (1973)

published the»research done by Fliess and Teltscher in his book, Is This

/. .



- Your Day? 'unfortunateTy, the'daily “Biodex;‘ a graph found in many

- daily newspapers wh1ch charts the b1orhythms of the generaT popu]at1on
vTaccord1ng to month of b1rth has created the concept that "B1orhythms"
-1s similar to astro]og1ca1 chart1ng Th1s overgeneralization in the

app]1cat1on of the theory has made the theory subJect to much skepti-
c1sm ‘ | '

Each bdorhythmic cyCTe is stated as beginnjng at.the;exact hour
of ‘birth. - In order to determine the status of a particular rhythm,
‘emotional, physica] or 1nte11ectua1 for a given. day, spec1f1c caTcue
lations are made. The total number of days a person has T1ved is
d1v1ded by the number of -days 1n the biorhythmic cycle. The product
of th1s d1v1s1on yields the number of cyc]es compTeted pTus ‘the number
_of days the rhythm has passed into its current cyc]e Thls caTcuTat1on
" can be made very qu1ck]y by using a pocket- s1zed eTectron1c caTcu]ator,

the “Cas1o 5301 tor," available at some c1ty stat1oners at the approx1—

mate cost of $30.00.T

Overview of the Study

Slxty students from grades four, f1ve and six of an Edmonton
inner city school were used 1n the study. Each student's 1nte11ectuaT
"b1orhythm was ca]cuTated using the Cas1o Biolator. Students were
divided into two groups; the Hfgh-hdgh biorhythmic group which was
tested tw1ce during a h1gﬁ biorhythmic phase and the H1gh Tow b1o-
rhythm1c group which was tested first dur1ng a h1gh b1orhythm1c phase
and then during a Tow b1orhythm1c phase ParaTTeT,forms J and K of
| the 0t1s Lennon Mental Ability Test ETementary 11 Level, were used

to obta1n two measures of 1nte1]ectua1 performance for each student

o/



Purposetof the~Study’- ‘_ z:uh ' f‘. ‘ .Y;‘f:' R i’”,>

The purpose of th1s stﬁdy is to examine the theory of the 1nte11ec—
tua] b1orhythm to determ1ne whether or not the hypothes1zed rhythm ‘
ex1sts and 1nf]uences performance on a standardlzed 1nte111gence test.

It -appears poss1b]e that some of the test score vaiﬁance assoc1atEd '
vuw1th 1Q scores m1ght be caused by rhythm1c f]uctuat1ons in 1nte]1ectua1,{
i performance If results of the s tudy support the- hypothes1zed rhythm, |
_1t would create an awareness” that students tested dur1ng a low phase‘ )
| of 1nte1]ectua1 b1orhythm may be dlsadvantaged whﬁ]e the reverse may
app]y to students tested during a h1gh phase |

 Two research quest1ons are formulated in this study | v -

-‘1. Does " ev1dence ex1St to 1nd1cate a th]rty three day 1nte]]ectua1 N ;
b1orhythm wh1ch 1nf]uences performance on a standard1zed 1nte]11gence B
test? | |

2. Is there a sex of subJect dlfference in the measurement of

the dependent var1ab]e7 | _
‘Asvthe”Blorhythm,theory hypothestées the‘influence.ot an inte]e
Aiectua] biorhythm, the first research duestionkwas restated into the
fo]]ow1ng pos1t1ve hypothes1s " Mean scores of the High- h1gh b1orhythm1c
group will be s1gn1f1cant1y higher than the mean scores of the H1gh low
b1orhythm1c group. | o - e .

As there Ts no.reasonuto‘be1ieve that the tntelTeétuaI biorhythm: -
:produces dtfferentfaT effects on differentwseres,‘the secOnd quegtton e
was restatedlinto the foilowing nuf] hypothesis There is no signi-

f1cant d1fference between the mean scores of d1fferent sexes w1th1n

the same b1orhythm1c group.



Assumpt1ons Made 1n the Study, np'“

The foTTow1ng assumpt1ons were made 1n the study - '1' yhﬁ.
_;~_§_;—;;//' T “If the hypothes1zed 1nteTTectuaT b1orhythm ex1sts, 1t w1TT
1nf1uence performance on a standard1zed 1nte1]1gence test : : -ug

e 2. The Ot1s Lennon MentaT Ab1T1ty Test prov1des a sens1t1ve— hukh.

"'enough 1nstrument to detect fTuctuat1ons of 1nte11ectua1 performance
caused by the hypothes1zed b1orhythm .
3,‘ The hypothes1zed b1orhythm beg1ns at b1rth ‘even where b1rthv
'has been premature or art1f1c1a11y 1nduced ' " ' ‘ |
4. The hypothes1zedﬂ1nte1TectuaT b1orhythm 1s a reguTar th1rty-
v three day cycTe ‘and cycTe Tength is not aTtered by env1ronmenta] or G.
| g;personaT var1ab1es. 5 |
»
;L1m1tat1ons to the Study |

The study is T1m1ted by 1ts samp]e group StUdents 1n'the sampTe
group are Targe]y from Tower cTass, trans1ent one parent fam111es
~ The overaTT academlc ach1evement TeveT, as measure by city-wide '
,ach1evement tests, 1s Tower than that of the generaT Edmonton popuTa-"
tion. The sample group can thereforelnot be cons1dered to be.a&h
representative'sampTe' | |
Instruct1ons given pr1or to the test were expanded to 1ncTude an
explanation of a monetary reward system dev1sed by the researcher The .
introduction of a monetary reward system to a test is known to affect
‘ esubJects mot1vat1on to. perform Th1s change was made because the o
examiner felt that suchra reward woqu produce a h1gher Teve] of mot1-_
' “vat1on It seemed 1mportant to measure the h1ghest poss1bTe 1nte11ec- '

¥ -

tuaT.output. However,;th1s change may have affected the 1Q scores.



CCHAPTER T1 . |

~ 'SURVEY OF THE LLTERATURE|

,Human khythms

A fundamenta] thes1s of b101ogy is that a}\ Tife consasts of the _ x\\
d1scharge and creat1on of energy Rhythms appear to be 1nherent 1n S TN
S all 11v1ng-matter Rhythm1c changes qccur over 90 m1nute per1ods,

_ 24 hour per1ods, month]y per1ods and year]y oer1ods

-

The c1rcad1an rhythm' a twenty four hour rhythm has been the
' most extens1ve1y researched It is found throughout the nervous and
- endocr1ne systems, in 11ver enzymes, in b10chem1cals of bra1n and .
’ sp1na1 cord and in DNA w1th1n ce1]s K]ewn (1970) constructed a phase

map of c1rcad1an changes and re]ated these changes to performance He

Lor

found that psychomotor coord1nat1on peaks between 2: OO p m. and 4: 00
p m and 1s at 1ts 1owest between 2: OO a, m and 4: OO a.m. Mental
performance and pny51ca1 f1tness peak between 1: OO p.m. and 7:00 p.m.

and are at the1r 1owest betwern 2: OO a.m. and 6 OO a.m. Fo]kard (1975)
"“ found performance~bn over ]earned repet1t1ve tasks (e. g., co]our nam1ng)
. N /\

better in the morn1ng than .in the afternoon, but found the reverse for

£

-perceptua] restructur1ng tasks (e g » Embedded F1gures Test) EEG's
show more. §Easit1v1ty to phot1c st1mu1at1on in the afternoon than in

the morn1ng,(Mackenberg, Broverman, Voge] and K1a1ber, 1974) | Pu]se
L : ER :

pressure and oxygen consumptton 1s greater in the afternoon than in the o

fearly morn1ng The body 1s 80 per cent more res1stant ‘to anox1a at

B P A ST SN

o oh

3 00 a:m. -than. at 3 OO p m. Body temperature 1s one and a ha]f to twd b

S s

h "1 _'_' BEStc .ﬁ}ﬁmf mna P L‘g}# e ,,,u.,_.t‘.z o ”- {l R ,} ]

:‘degiiii—ilgher in the later afternoon than around 4: 00 a.m.’ Psychothera_..wm*““" ”
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peut1c research shows c1rcad1an patterns 1n emotwona] stab1]1ty and

;'anx1ety (Po1re1 1975)

Tlmes of the rising and fa111ng of rhythms changes under d1fferent

' env1ronmenta1 cond1t1ons, ‘but cyc]e 1ength remains constant This has

been demonstrated with the s]eep cycle. W1th norma] nlght time sleep,

the am1no ac1d concentrat1on peaks between noon and 8:00. p m.- When~

_ the s1eep pattern is reversed to day-time s]eep, the amino ac1d concen-

tration: peaks between 4 OO a m. and 8 OO a.m. Upon revert]ng to n1ght—
t1me s]eep, amino acid concentrat1on reverts to its or1glna1 schedu]e

(Fe1g1n, K1a1ner and Be1se1 1967). Durlng a twenty-four—h0ur period,

“d1fferent body rhythms peak at d1fferent t1mes " This creates an over-

aly appearance of stead1ness within body funct1on1ng

The u]trad1an rhythm more- common]y known as "s]eep cycle" is

. meésured from REM-. to~ REM a 90- to -100- mlnute cyc]e REM periods seem
- to be per1ods of h1gher brain metaboT1sm (Mande]] .Spooner and Brumet;
ﬁ11969) -Broughton (1975) suggests that this rhythm represents ‘the bas1c

“a~rest act1v1ty cyc]e and is b1010g1ca11y o]der than the circadian rhythm.

A]though th1s rhythm is much more obvious dur1ng s]eep, EEG records of

muscle ‘tone and eye act1v1ty have ascerta1ned 1ts presence aroundfthe

clock. Infants. dur1ng;the REM periods engage in suck1ng, gr1mac1ng,

. have pen11e erect1ons and show expressions of emotion. - Stomach con—‘

.

tractions assoc1ated w1th hunger ‘have also been noted to have 90-minute

,cyc]es (Luce, 1971).

The circumensual (monthly) rhythm is: best known to women -as the

t.'menstr almcycTe | Month]y rhythms have now also been documented for men‘

ﬂtn re]at1onsh1p to hormone secret1on, performance and we1ght (Ha]berg,'“v

1, L S R )
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Engeld, Hamburger and HilTman, 1965) .
C1rcannua1 rhythms have ma1n]y been researched with animals.

An1ma1s show annua1 cyc]es in the structure of 11ver cells, in sugar -

!
s,

$
1eve1 and.on levels of adrena] hormone cort1costerone (von Mayerbach

I3

1967) Human résearch done w1th Eskimos at Wa1nwr1ght A]aska showed

¢

annua] cyc]es;1n yrinary calcium excretion which seemed direct]y re]ated

to periods of temporarylpsychosis, “arctic'hysteria".(Boh]en, 1969).
There ts'evtdence ot a‘“summer,hormone,” a thyroid produCt which he]ps
_to;reduce bodyvheat. Rate of hair growth increases s]1ght]y in autumn
and winter; . rate of concept1on is h1ghqp 1n autumn, onset, of menstrua—
tion is more frequent in autumn and early winter (Luce, 1971) Ha]berg
(1969) found circannual rhythms in the numbér of suicides (peak around
~ May) and deaths from arteriosc]erosis (peak arounvaanuary).

A]though rhythm1c1ty appears to be a bas1c factor to phys1o]og1ca1
:funct1on1ng, its cause 1s unknown Some research points to sma]] bod1es

vw1th1n the DNA mo1ecu1es, chronons, which regu]ate the ‘speed w1th wh1ch

RNA ds synthes12ed, as regulat1ng phys1o1og1ca] rhythms D1fferent - ‘.'

chronon conf@urat1ons may be 1nteract1ng to 1nf]uence different b1olo-
gical rhythms (G1tte]son, 1975). The adrena] g]and appears to exert -
contro] over rhythm]c b1o1og1ca1 changes Where the adrenal g]and has
been removed, SUbJECtS do not d1sp1ay many of the rhythm1c changes
(Halberg and Reinberg, 1967). o
Biorhythms | .

Over the past twenty years much research has been pub11shed con-
cerning b1o]og1ca1 rhythms Most research has, however, dea]t w1th

short rhythms while. long rhythms have rema1ned re1at1ve1y unexam1ned

1,



*Neverthe]ess,.”B1orhythms" have ga:ned pbpu]ar attent1on'through the h--

“b]Odex” of daily newspapers : The overgenera112atnon of the “B1odex
dn its app11cat1on of ‘the B1orhythm-theory has, however, harmed the Co
cred1b111ty of the :theory as it has, created the concept that the Bio-
rhythm theory is a chart1ng system s1m11ar.t0 astro]og1ca1 chart1ngs .
The man cred1ted w1th found1ng the B1orhythm theory is W11hem
'F11ess Doctor of Wed1c1ne, 1859- 1928 A rev1ew of ]ectures and med1ca1
reports wh1ch Fliess published between 1895 and’J905 show that he ‘
studied the f]uctuat1on of immunity to d1sease He wanted to find out
why ch1]dren wou]d remain immune to contag1ous d1seases on some. days
and suceumb to them on.other days: He traced 11]nesses, outbreaks of
' fevers, and degths back to b1rth, and’ became convinced of a twenty-. |

three day phys& 1 rgythm ;e]ated to phys1ca1 strength and endurance

‘He-a]so found enty- e1ght day rhythm related to emot1pna1 sens1tfv1ty

He theor1zed that these cyc]es beg1n at the t1me that 11fe s%?rts 1nde-

pendent]y outs1de the WOmb and run in cons1stent cyc]es unt11 death.

and emot1ona] v1ta11ty

During ‘the 1920 S A]fred Te]tscher Doctor of Eng1neer1ng, repor-
- ted]y co]]ected a 1arge number of perfgrmance reports of high schoo]
and co11ege students at Innsbruck Austr1a H1s interest was to ascer-
ta1n whether or not cyc]1c patterns cou]d be established 1n the 1nte1—
1ectua] capab111t1es of students The research documents were ‘Jost
during World War II. However, Teltscher reported]y.conc]uded that
there-is a thirty—three day cycle during which intellectual~ performance-

‘f]uctuates.flThere,is a highipeak performance period during which‘ ’
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"‘students grasp “and absorb new mater1a1 w1th re1at1ve ease, and - there
is a comparab]e per1od when the capac1ty to th1nquu1ck1y‘and clear}y
.1s,d1m1n1shed Te]tscher s assoc1ates and med1ca1 contemporar1es'
- ascr1bed th1s rhythm. to per1od1c secret1ons of g]ands, poss1b]y of the .
“thyroad g]and, affect1ng the bra1n ce]]s o | !, }
The three b1orhythms a]] beg1n w1th a. per1od of h1gh v1ta]1ty,

r1s1ng and dec11n1ng dur1ng the-f1rst ha]f of the cycle and then go
” through a perlod of ]ow v1ta11ty durvng wh1ch energy is, 1ow, but becomes
_,restored As the cyc]es are of d1fferent 1engths, the v1ta]1ty of one
’cycle usually counteracts the lack of vitality of another cycle, thus
_ obscur1ng the effects of any one rhythm and giving an appearance of
overa]] stab111ty (F1gure 2) _ | | ,v, o .‘ | »
More 1nvest1gat1ons of b1orhythms have been made w1th thebphys1caki/*\f,'r :

’,and emot1ona1 cyc]es Stud1es of ath]et1c events show outstand1ng per-

d

',k-formances where' ath]etes b1orhythm1c chart had two or three b1orhythms

; “.afg1n a high b1orhythm1cphase Thommen (1973) quotes examp]es of ath]et1c

'performances corre]at1ng w1th b1orhythnncphase The we11 known goﬂfer .
‘Arno]d Pa]mer dur1ng the f1rst week of July, 1962 when a11 h1s bio- c~_‘
rhythms were 1n high b1orhythm1c phase, d1sp1ayed record performance <«
.dur1ng his golf matches Two weeks later, when a]l h1s b1orhythms were

N

in Tow b1orhythm1c phase, performance was surpr1s1ng]y poor ,oﬁﬂ
aFebruary 3, 1962 John Uelses set a new wdr]d record w1th a pole. vault

of s1xteen feet and one-quarter inch. Two weeks Tater. he fa11ed to
'-,clear fourteen feet H1s b1orhythm chart shows a peak phase for phys1-"gﬁ
ca} and emot1ona1 rhythms'dur1ng his success and a ]ow phase for the :

same rhythms two weeks Tater. Documented research by W111ﬁs (1972) and :_t
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"fotte)son (1975) c1te numerous more cases where ath)etes b1orhythms_ﬂ_
were charted and predwct1ons were made w1th above average accuracy

<A study re]at1ng b1orhythms to performance ‘on sk11] tests.(shutt]e i.'A

-'[ run, standlng broad Jump and basketba]] free. throw) showed sTTght]y

"\better performance on a]) tests dur1ng peak phases, but the dwfferences )

'fwere not s1gn1f1cant (McPha1] 1976)- ??-.‘ -7._ e -

| G1tte1sdn (1975) d1scusses a study de of the 1nte]]ectua] b1o— -

rhythm 1n wh1ch academ1c performance of graduate students was: charted
over a 14 month per1od in f1fteen d1fferent courses : H1s f1nd1ngs werey
A .as fo]]ows (a) average academtc performance'tended to occur -at- many
"%d1fferent po1nts of. students -1nte11ectua1 b1orhythm and d1d not appear B
o’

- to be- affected by the 1nte11ectua1 b1orhythm,‘(b) over 75 per cent of

above average academ1c performance occurred dur1ng h1gh b1orhythm1c phase,, e

f;_and (c) 70 per cent of below average academ1c performances occurred

Qdurﬁng 1ow b1orhythnnc phase Th1s study shows a pos1t1ve corre]at1on
_between hlgh and ]ow'1nte1]ectua1 phases and 1nte]1ectua] performance
L Much of the b1orhythm research has centered around "cr1t1ca1 days"
(twenty four hour per1ods of neutra11ty, between the h1gh and low bio-
vrhythm1c phases, 8ur1ng wh1ch the b1orhythm changes from a h1gh to a
Tow phase or from a low'to a h1gh phase) ‘ These days seem to corres- e
'Lpond to a- greater number of deaths due to 111negs and acc1dents (motor I
and 1ndustr1a] where acc1dents are. a resu]t of human error) (Schwing,_gf
£ 1939; Gittelson, 1975; latman, 1977). <7 T
o Accord1ng to G1tte1son (1975) the B1orhythm theory s, be1ng ap- |
‘p11ed in Japan, Germany and Sw1tzer]and Sw1ssA1r for the past ten

: ;years, has not a]]owed p1]ots to fly on cr1t1ca1 days un]ess accOmpan-.a>

-
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1ed by a co- p110t who 1s not on a cr1t1ca1 day In Germany thevZur1ch “
~ and Hannover mun1c1pa1 transport compan1es have taken s1mmlar act1on
:w1th conductors in Japan 1nsurance compan1es 1ssue charts to Customers -
mak1ng them aware of the1r cr1t1ca] days G1ttelson reports that acci- .
‘“dent rates have been s1gn1f1cant1y reduced where an awareness of b1o~’
‘rhythms has been app11ed ‘y.' fﬁf”' ‘«".;.i Lh ’:»“v"'_ E -

0! Ne11 and Ph1]11ps (1975) suggest that b1orhythm be app11ed in
p]ann1ng surgery (conductlng operat1on§,on peak days of the phys1ca1
‘rhythm) Accord1ng to 0 Neil and Ph1111ps, some hosp1tals 1n Europe |
:3a1ready do thws whenever poss1b1e Advocates’ of the theory suggest '

. that«psycho]og1sts, psych1atr1sts, and physwca] therap1sts m1ght app]y
b1orhythms when p]ann1ng therapy Furthermore, as b1orhythm charts
show opt1ma1 t1mes for recept1v1ty and ass1m11at1on of new- mater1a1

':7fas we]] as t1mes best used for revwew, the B1orhythm theory cou]d be

app11ed in. c]assroom teach1ng

*\;

“The’ researcher has noted some contrad1ct1ng resu]ts in the pub— .
11shed~research of {he B1orhythm theory Data support1ng the theory
!seem to come ma1n1y from retrospect1ve stud1es wh11e exper1menta1

"stud1es have pr1mar11y shown 1nconc1u51ve or negat1ve results Never—

uIthe]ess, the c1a1ms made by advocates of the theory perta1n1ng to the

"theo;y s app]1cat1on in the ‘field of educat1on st1mu1ated the present

: ,.research “The study examines the. ex1stence of the 1nte}1ectua] b1o-

‘ rhythm and ]ts poss1b]e 1nf1uence on performance on a standardlzed

: 1nte11lgence test, name]y, the 0t1s Lennon Menta] Ab111ty Test

o

The 0t1s Lennon Mental. Ab111ty Test - IR (:T

Select1ongof an 1nstrument¢to measure inteiligence‘was,gased on

.
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the following needs :

1. To be a reliable measure oflinteTTigence.

1

2. To be suftable for grades four, five and 51x, with a read1ng
level not exceed1ng grade four. H

3. To have parallel forms showing h1gh positive correlation.

4. To' requ1re no - 1onger than-ome hour to adm1n1ster

5. To allow for quantitative quick scor1ng

Tests conswdered were the Lorge-Thorndike, the. Primary Mental
Ab111t1es Test and the Otis—Lennon'Mental Ability Test. The Primary
MentalyAbilities Test has not been well researched. The Lorge—Thorndike
has been used_extensive]y by sthoo1s and many.of the subjectsmhad
previous exposure to jt. The Otis-Lennon Mental Ability Test appears
well constructed, is weT] researched and has received gond’revieWs. - The
test was designed to cast Binet-type test items into a paper and pencil
vers1on It measures verba1, numerical and abstract reasoning abilities.
The. test shows h1gh corre]at1ons (.70—.90) to other menta1 ability tests,
e.g., lowa Test of Basic Skills, California Achievement Test, Stanford
Achiéevement Test (Mehrens and Lehnann, 1975) . Statisttcs in the Manual
for Administration show the following reliability estimate at the Elem-

entary'II level: for alternate forms (administered at a two-week inter-

val), correlations of .86, .92 and .93 for ages 9, 10 and 11,‘respective—

ly, and standard error of measurement (in deviatidn 1Q's) of 6.0, 4.5

and 4.2, respectively. Sp]it half correlations are .94, “ .95 and .95

‘~for grades four, five and s1x, respectively, while the Kuder Richardson

20 est1mates are 93 95 and 95 for grades four f1ve and swx, res-

- T
- i e

“1_pe§t1ve1y Other pos1t1ve features of the Ot1s Lennon Test werep. Q:gft

A
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\ —

{oximate1y

50 minutes, with 40 minutes of act&a] working time, (b) the teet

(a) total administration time of Elementary 11 level is ap

_ booklets are pledsing and easy to follow, (9) the Elementary II test
.S des1gned for grades four, f1ve and six’ andfhas a mean"readﬁng 1eve1
of below grade four, (d) parallel forms correlate highly to eachlother,
and (e) scoring is quantitative ana quick. The Otis-Lennon Test aoes
not_Eiaim,to measure_”inhate“ intelligence but, father, scho]astie
aptitude as reflected by the verpa1-educationa1 component of the hier-

N

archieal»structure—of41nteT1ect model. ' ‘ -

Theories of Intelligence ‘ k/

The hierarchical structure-of-intellect modeT/a11ows for an inte-

gration of the two seemingly contradictory theorq&ica1 concepts of

intelligence which preceded it. These were concepts of intelligence

postalated by Speafman and Thurstone. .In 1927 Spearman was first to
studyfthe components of intelligence ‘through méthematica] formulas
(intercorre]atipns and factor-analysis). He formulated the "general—
factor theory of intelligence," stating that inte11igence is primarily '
a genera] ab111ty to deduce re]at1onsh1ps He further stated that .

d1fferent tests of 1nte]11gence show pos1t1ve h1gh correlat1ons to each

g o s e e & e S On cam in o owme ma

- ‘other wh1ch supports the’ concept of a- generai menta] trait. Less thah .

- ~

perfect positive corre1at1ons between d1fferent 1nte11lgence tests can
ibe attr1buted to different tests measur1ng d1fferent spec1f1c 1nte11ec—;‘
tual traits. Through a process of factor- ana]ys1s, Spearman determined
how much of each test measured general intellectual ability and how
~much it measured specific intellectual traits. The "general factor

:theoryhof_theJ]igenge”'§Qppocted the concept of measurable intelligence

- . .
O . R ..
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introduced by Terman inti916.

in'contrast to the5”genera1.factor theory" is the ”mu1t1p]e factor
theory of 1nte111gence“ deve]oped by Thurstone in 1931. Thurstone
‘argued that there is no genera] 1nte111gence but there are, instead,

.different. menta1 ab1]1t1es which comprise 1nte111gence He c]ass1f1ed

seven d1f$erent abilities which came to be known as. Thurstone s Primary

Mental Abilities. These are: (a) number fluency, (b) word_f]uency,

-~

(c) verbal meaning, (d)vmemory;mée)ereasoning, (f) space, and (g9) per—

~ ceptual speed. Thurstone postu]ated ‘that there is m1n1ma1 re]at1onsh1p

- between d1fferent menta] ab111t1es However, in his 1ater work Thur-

stone found high corre1at1ons between some ab111t1es and admltted to the

ex]stence of a more general. 1nte]11gence factor However, a d1fference
/

rema1ns between Spearman~s¥and~Thurstone's theories'ofeintelligence»in'g-'

that, for Spearman,  the general factor was the primary component of
1nte11igence whereas, for Thurstone, it was a}minor'component‘and

d1fferent abilities-were the maJor component Th1s seem1ng controversy

-~ T - 2 &

was reso]ved by a h1erarch1ca1 model . of 1nte11}gence postd]ated by ,f- S

Vernon in 1950 Vernon s mode] postu]ated a genera] factor of 1nte]11—

» LN

gence wh1ch ‘cdan be subd1v1déd 1nto two maJor group factors (verba] and

. _pract1ca1),“_Ihe two,maJor group_factors divide further jnto mu1t1p1e“’

.minor factors and-then-into numerous spec1f1c factors (see Figure 3).
The h1erarch1ca1 mode1 f1ts the unitary. concept of the Inte111gence :

Quotlent by emphas1z1ng intelligence to be a “genera] ab1]1ty” wh1ch

PR
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can be subdivided. - .1 e Co- “? »n_,f G e e e

. e g :
e Tr - e v o 2

Many d1fferent theor1es have been preSented for 1nte111gence Thé -

above theor1es are Jimited to on]y one approach to 1nte111gence, name1y, /

S the psychometr1c approach wh1ch arose from the 1nte111gence test move- " -

-
-

N
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of inte]]igence.’-The pEchometric abprdach‘doeSjnOt focus. on general
Taws of Tearning or deveTopmeqt but, instead, it'defines.inteiiﬁgence

n terms of measurable factors.

is a recognition that intellectual functioning changes with age. In-
telTigence seems to be more of. a general tfaitffnjchildreh but changes

into ‘numerous specific traits in adults.

vMeaquingfInte]]igence

'Binet,va physician by training, experimented with 4 variety'of mental
tests (recall of digits, suggestibi]ity,_size of‘cranium, moral judg;
- ment, tactile discrimination, menta] additidh—-even palmistry) and

igradually identified the essence of-ihte]]fgéncé.as "the-tendency to

fakejand”maintéjh a definijte direction, the capacity to make adapfations

fbr‘the purpose of attaining a,desired end,.and the power of auto-

~criticisn® (translation by ferman, 1916). Binet's first test (1904)

Was revised a few times to adapt it fop the'use of schools so that

they could identify "bright" and "dul1"™ children. 1In 1910 | . M. Terman

: o * L
Today's inte]]igence tests could almost be.considered to be samples

of Tlife performance. They are used to predict schplastic perfdrmance

o



and adjustment‘tOIWOrk; The nature of quest1ons used in 1nte]]1§ence .
tests s a controvers1a] 1ssue Most tests attempt to measure reason--'l
~ing, Judgment and verbal f]uency, tra1ts wh;ch determ1ne success in our
cu]ture and, more spec1f1ca1]y, in our educat1ona1 system Many tests:
have been des1gned and d1scarded others have rece1ved recogn1t1on asl

', good.meaSUreS'of 1nte1ligencer Some wjde1y‘aCCepted intelTjgence'

tests are the”Stanford-Binet Inte]]igence Test, the Qechs1er Tests -

((WISC-R, WAIS and WPPSI), the Lorge Thornd1ke Intelligence Tesjeand the

Otis- Lennon Menta1 Ab111ty Test.

Group 1nte111gence tests (i.e., Lorge Thornd1ﬁe—fnte111gence
Test and the Otjs—tennon Mental Ab111ty Test) prov1de paper and penc11
formats which reguire on]y;injtia] directions to be given by the .
_examjner) _Individua] jnte]]igence tests;‘pnethe;other‘handlorequiret
constant. interaction hetween the examiner and thevperson to%peltested\'v
B Thws makes - 1nd1v1dua1 1nte1]1gence tests 1mpract1ca1 for assess1nq a
- group of 1nd1v1dua1s and where th1s is the s1tuat1on, group 1nte111-
gence,tests are preferred Ind1v1dua1 1nte111gence tests are, houever,_
‘“cons1dered to be more re11ab]e measures of 1nte111gence than group o
-1nte111gence tests because they prov1de manua] performance tasks as

well as verbal performance tasks.
. - ' ¥ : '

| An intelligence test scpfeb(lnte11igence‘Quotient)~is a ratio of .
mehta] age to chrpnologica1 age times one hundred (IQ = MA/CA'x']OO) B AT S

'Today deviation'IQ's are‘wide]y used. Dev1ation IQ‘S g1ve the re]atdve

ERE A »
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':jstandard dev1at1on unlts

Test scores dre cons1dered to- be nepresentat1v& samp]es rather o

;]ﬁ;’g‘than true 1nd1cators of 1%te111gence Test performance vartes from ' R
fvone test to another due to etest score varwance % Thorndwke 1949) :f liﬂxti;gf"
' presents a mu1t1tude of posswb]e causes-tor test score var1ance (Tab}e;l),'ﬁ;ﬁf; .
! , ) 3 Tab]e 1'
?vSourceszof test-score variance.ciassified,ﬁ4g.avaeaﬂ et e e an e o

SR ‘n;h; el ":m“np‘fA',A;' e
I Last1ng and genera] character1st1cs of the 1nd1v1dua?

'71..TGenera1 sk111s (e. 9_,’read1ng) T T i
2. Genera] ab111ty to comprehend 1nstruct1ons, testw1seness,
' ¢

techn1ques of tak1ng tests A
3. Ability to so]ve prob]ems of the genera] type presented
.. v1n this. test. 1>
4, Attitudes, emotional reactions,:or.hahits generai]y
operating- in situations'like the test ;ttuation (e.q.,
se]f-cohfidence).h.. ' o | |
. Lasting and specific Characteristics of the individual
:1.‘_Know]edpe and skiT]s requtred by parttdu1ar prob]ems
Cin the test.. A | _ .

2. Att1tudes, emot1ona] react1ons, or hab1ts re]ated

‘ 'to part1cu1ar test st1mu11 (e g. ,-fear of high

places brought to m1nd by an 1nqu1ry about such

5ffear5 ‘on. a personal1ty test)

' - e gl L ;
s oy enenat characterlst1cs of the 1nd1v1dua] T g
ETRNE N ',-:i ”""xu.. - """""» ~»~” BRI [ ": S ot 'i::.":

P Cu e '



”Lgi campa1gn) o : ‘

dleVréuTemporary and’spec5f1c character1st1cs of the 1nd1v1dua1

o fligli_bChanges qn. fat1que or motwvat1on deve]oped by
.’th1s part1cu1ar test (e g , d1scouragement

resulting from’ fa1]ure«on a partlcular,1tem).

,standa?&sxof Judgment L

etc. re]ated to part1cular test stimuli (e.g., a

_Motiyation, rapport With'examiner

3.'tEffects of heat 11ght, vent1]at1on, etc.’
L 4;.:Leve1 of pract1ce on sk1}1s requ1red by tests _
o ;of th1s type S *'. 't; S - S .*t o o
iSt 1Present att1tudes, emotnona] reactions, or strength - f
".of hab1ts (1nsofar as these are departures from {/ﬁ/fﬂfﬁ.vlt
the person s average or Iastlng character1st1cs, | - A
’fvff»-it; @J‘;evoa, polwtacal att1tudes durihg an elect1on o

Fluctuations in attention, coordination, or

Fluctuations in memory for part1cu1ar facts
Leve] of pract1ce'on sk1lls or knowledge
required by this particu]ar‘test (e.g.; effects
of spec1a1 coach1ng) -

-

Temporary emot1ona1 states, strength of hablts,

quest1on calls to m1nd a recent bad dre?m

;h Luck 1n the se1ect10n of answers by "guess1ng e

Cx-



- rhythms to inte]]ectua1 performance, bthe 1nteliectua1 biOrhythms may

\

be seen as 1nstrumenta1 1n causing test score. var1ance re1ated to

)

"fiuctuat1on in attent1on, coorﬁ1nat1on or standards of Judgment 'or

'v"fluctuat1ons in memory for part1cu1ar facts:
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CCHAPTER ITI oo oo - lom 0 u i
TESTING PROCEDURES o
The 1nte11ectua1 b1orhythm is-a th1rty three day rhythm _Thé’ .

'f1rst s1xteen and one ha]f days of the rhythq/represent the positive

phase;)a per1od of h1gh 1nte11ectua] v1ta]1ty dur1ng which studenfs

'afsupposedly thtnk more qu1ck]y and c]ear]y, rememben better and,perform

- Te A
),'-""

better on. academ1c tasks The second s1«teen and one-half days repre-
sent . the negat1ve phase, a perlod of 1ow 1nte11ectual v1ta11ty durlng
wh1ch the capac1ty to th1nk c]ear]y and qu1ck1y and to remember are ,
supposed]y reduced and students performance on academic tasks is not
.as good as dur1ng the pos1t1ve phase | -

| As.energy"r1ses and dec]ines during the positive phaseg.thas studyh
is considering only,the'nine highest days of the~posﬁtive phase, days
”5 to 13 to represent the high inte]tectua1 phase LikeWise, as.energy.

decT1nes and becomes restored dur1ng the negat1ve phase th1s study is

- - _.‘.

-

- ?cons1der1ng on]y the n1ne ]owest days of the negatﬂve phase days 21 to f

: {29 to represent the 1ow 1nte11ectua1 phase Therefore, for testtng
purposes, days 5 to 13 of the 1nte11ectua] rhythm me here referred to ‘%
as the h1gh intellectual phase and days 21 to 29 of the 1nte]]ectua1
rhythmare here referred to as the low 1nte11ectua1 phase (see’F1gure 4)}
The first presentat1on'of the test was administered during each
subject's hioh intellectual phase ”hor'the second presentation;,ha1f :
of the subJects were retested, aga1n dur1n§'a h1gh 1nte11ectua1 phase, L

while the other half: was, retested durxng a. ]ow 1nte11ectua1 phase

Both tests were adm1n1stered w1th1n a- fourteen .day- period- (Fagure 4)

26
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Figure 4. High and low phases of the‘inteITectuaT'b{orhythm SRR

used for testing days.".

,a-» A]] test1ng was done dur}ng a. ten week per1od January 17 1978' R

B VA
s ..’..; N

‘yto Marcho7 1978 on’ Tuesdays from 1 00 p m. to 1 50 p .m: A]though th1s
‘ sit1me of day (1’00 p. m. -to 1:50 p m.) is not cons1dered to be a t1me of
' s'max1mum 1nte]1ectua1 eff1c1ency, for adm1n1strat1ve purposes lt 'Was
bthe preferred time. As t1me of day was he]d constant for all subJects,
, _th1s t1me d1d not create a concern o ‘ | _

A]] subJects 1nte11ectua1 b1orhythms were. ca]culated w1th the
,;Cas1o-B1o1at0r As each subJect wa§\to be’ tested tw1ce within a two-"
'“‘week per1od, subJects rhythms were examined for two ﬁ1gh b1orhythm1c
days or one h1gh and one. low b1orhythm1c day fa111ng w1th1n a two week

-

‘per1od at some t1me between January 17th and March 7th. ’ SubJects S

. showing two_h1gh,b1orhythm1c days within the twoeweek perwod Were“ : IS

P
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p]aced 1nto the H1gh h1gh b1orhvthm1c grouo, subJects showwng one*h1gh
and*one low b10rhythm1c day w1th1n the two week perlod were p1aced 1nto

- f &

the H1gh 1ow b1orhythm1csgroup , SubJects show1ng both comb1nat1ons

h1gh hwgh and hwgh 1ow ‘were p]aced 1nt0 the group which had 1ess sub—

JECtS unt11 both groups were even numbered

T e

Jjﬁf*?-{n onder for the” h1gh h1gh comb1hat?on to fa]T 1ns1de-a two week :_j‘f'w

per1od th1s comb1nat1on needed to be within the same: h1oh phase of

one intellectual cyc]e comb1n1ng e1ther days 5. and 12 or days ) and 13

for test days. For this reason the H1gh h1gh b1orhvthm1c group has -

. only a one- week 1ntervaT between test presentat1ons The h1gh 1ow com-

b1nat1on, on the other hand, cou]d only be established with a two week

1nterva1 between test presentat1ons as the t1me requ1red to sh1ft from o

b LRI
—tveg = e T S

hagh bworhythm phase~to low biorhythm phase }s more than one week

PECSEN

Se]ect1on for J K or K- J sequences was made by ass1qn1ng J K.

' o~
sequence or K J sequence a]ternateTy to a]phabet1ca]1y ordered c1ass

P .'.9, AN 2 : ..; _'“‘ “ v =:'_ »4‘_ g ) o
]]S‘.ts~ . S - S P . B as 5‘, T TR N < _._> 4 e e
- - ™o L R - - ‘ i S . by

oo W . “ '- RV

Testwng took o]ace 1n the sc1ence room of an 1nner c1ty schoo]
The room, s1tuated 1n the basement of the" bu11d1ng, was quret ade= -3

quate]y heated and we]] ]1t Long tab]es and cha1rs were used for -

.workJng Each tab]e accommodated four students, two s1tt1ng s1de b/-’

side ‘and two at the tab]e ends Students were seated accord1ng to aA‘-

: seat1ng p]an wh1ch prov1ded for students s1tt1ng next to each other

to be - wr1t1ng d1fferent forms of the test No student was w1th1n a
v1$ua1 range wh1ch wou]d a]]ow copV1ng answers frOm another student
who had the same test form Each student had two sharp penc11s and an. .
eraser for work1ng Maxlmum work1ng t1me was. 40 m1nutes ' Students

f1n1sh1ng ear]y 1eft ‘the room qu1et1v. A]] test1nq sess1ons were un-

voe A
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r‘1nterrupted and test1ng cond1t1ons seemed favourab]e to menta] concen;
‘trat1on To motﬂvate the ch11dren to perform at max1mum capac1ty, each
C rrect answer was rewarded by one- ha]f cent and a $1 00 pr1ze was
'f;5g1ven totthe student who recelved the h1ghest score for h1s/her grade
‘ r'~“'y..“.',1eve1 D1rect1ons were .as fo]]ows e
o You w11] receive a book]et 1n wh1ch there are prob]ems for
you to so1ve Th1s is not for report cards or for your
teacher I want to see how wel] you can so]ve prob]ems
when you are earn1ng money to so]ve them For each

prob]em you so]ve correct]y you w111 earn one- half: cent

You w11] have two tr1es, one today andrarsecond tey - R T

e
AR -

£

“in one or two weeks From today, but with a d1fferent set
| of prob1ems Your score each day w111 be added together
and you w:]T earn one ha1f cent for the total number of
| problems so]ved today and on your next try Each day
A vyou w111 have eighty" prob]ems to so]ve If you get a]l
prob]ems/correct you can earn forty cents each day or a.
tota] of e1ghty cents for both days. |
In addition to your pay, a $§ 00 pr1z;§w111 be g1ven
St to the grade four student who solves the most prob]ems
from a]] grade fours, the grade f1ve student who so]ves
the most problems from all grade f1ves, and the grade six
. student who so]ves the most prob]ems “from all grade s1xes;
Are there -any quest1ons7 | '
I will row call your name to come and get your book—
let. Your book]et a]ready has your name on it and you do:

‘not need to wr1te anyth1ng e]se on the front cover. 'When

4 - -



“you receive,your bookTet,treturn to your;seat and pTaCe'”'
the‘bookTet'in‘tront ot you‘uith the back cover up. . Do
1ot "open the booklet. - | '
Are there any questions?;y' ' -_' . ‘ | ‘ N qﬁ
'(BookTets were then pasSed out )‘ o . f‘il./“\\_ )
Now Tet us read the "D1rect1ons on the back, cover QT
- your bookTet ! w1]1 read aToud and you foTTow s11ent1y$
l(D1rect1ons as prov1ded on Forms J and K test bookﬂets )
After “D1rect1ons were read students were-asked 1f they had any

. guestions. After quest1ons were’ answered students were asked to turn to

‘_ the- front of the1r book]et open it to page 2 and beg1n the1r work

>

'T'*The Samp]e Group ?: 'f.hi oLt o ;;
R The samp]e group was drawn from an inner city schoo] s1tuated in
" the centra] core of Edmonton Alberta The student popu]at1on of th1s ‘
»‘schooT is in Targe part trans1ent mov1ng frequentTy from one schooT
lto another as students families move_from home :to home.. Many students
come‘from.one—parent‘famiTies; Many stUdents'have~egperienced great.
'emotionaT’turmoderandtmany are.frequently,undgr emotional stressbl
These factors undoubtedly contribute to many students show1ng signi-
f1cant d1screpancyhbetween conronoTog1caT ade and academic skills. On
Edmonton System W1de tests these students rank s1gn1f1cant1y TOWer than
the average Edmontonyetudent popu]at1on The reasons for_the sampTe
’populat1on being drawn from th1s schoo] were: (a) this group is»most
acces51b1e to the researcher, and (b) the researqher.has avparticular
A 1nterest in the performance of this group o
h The or1g1na1 sampTe group cons1sted of e1ghty -five subjects drawn

from grades four, f1ve and_s1x. However,.dqta were 1ncomp]ete and. sub-

-
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sequently discarded for twelve sgbjects-due to absences af*oné or both

testing sessions.. Missing data resylted in a sample group of 73 subjects,

- 40 males and 34 females. Forty subjects were tested in the High-high

biorhythm groUp‘and 33 subjects were tested in the High-low biorhythm

group. Forty-subjects completed the J-K sequence and 33 subjects com-

" pleted the K-J sequence. .

e

In order to examine the effects of the intellectual biorhythm on

‘a model representing theé normal popu]ation, different subgroups were

equalized. Thirteen subjects were randomly discarded by using a random
numbers tab]e to equalize the number of males and females and the number
of High-highs and High-lows. Equal cells of fifteen subJects per cell
resulted for each of the following categories: Highfh%gﬁ'ma]es, High—

high females, High&Tow males, High-Tow females. Of these subjects,

29 had completed the J-K presentation and 31 the K-J presentation. For

frequencies at different ages and grade levels, see Tables 2 and 3.
A1l subjects were ronsidered to be in fair health and without

physical impairments.

Scom"ng ~

Test booklets were <ro%ed with a scoriﬁg ké&. Scores were obtained
by summing up the number of correct responses from each page. The
Otis-Lennon Mental Ability lest Norms Canersion Booklets, Forms J and

K were used to convert raw scores to deviation 1Q's.

s

Hypothesis Testing

< Deviation IQ scores were stat1st1ca]]y analyzed to support or

reject, at a significant 1eve1 of Os,gth% fg;}o g hypotheses:

& -

1. Mean scores of the High- h1gh b1orhythm1c group will be s1g i- o
. A 4

31




I - 32 ] !
ficantly higher than mean scores of the High-low biorhythmic group.
2. There will be no Sjgpificant difference between~the méan
sgores of J$fferent“§exe§ within ‘the same biorhythmic group.
) _ SR Ayt DR, R T " o 8 e
T e o ]
Sl TR SR LT e - .Table 2
Frequency table of subjects' age and gerder
Age Males Females Total
9 6 3 o 9
10 6 8 14
1 14 13 27
e 4 6
13 2 2 4
.Total 30 30 60 '
Table 3
Frequency table of subjects' grade level
Grade Frequency
4 .27
5 23 | )
!
6 16 , -
<
) A




CHAPTER 1V~

FINBINGS AND CONCLUSIONS

" The' primary plrpose of this' study wis to detérmihe wHether or hbt””

the intellectual b1orhythm influences intellectual performance as

' //,measured by the Otis- Lennon Menta] Ab111ty Test A secondary purpose

~

ad

of the study was to determ1ne whether or not there 1is a sex of ‘subject
‘difference in the effect of intellectual b1orhythm ' ’\\
Parallel Forms J and K of the Otis-Lennon Mental Ability Test were

dministered to students in grades four, five and six. A1l students

=were first tested dur1ng a high phase of thewr 1nte11ectua1 b1orhythm

q: D

f e

Half of the students were retested, aga1n dur1ng the same high phase,
while the other half was retested during a low phase.

The first analysis was made tddgeterm1ne whether ?r not the se-
quence of para]le] forms had-an effect on performance. Al1 completed
data were used for this analysis (n=73)7 Means and standard deviations
were ca]cu1ated for Form J When it was presented first and when it was
presented second, and for Form K when it was presented first and when
it was presented second (see Table 4). The meahs of the two seQUences
were further ana]yzed using a Two Way Analysis with repeated measures

(Table 5). The computed F resulting from comparing the’ means of the

. two sequences is :13. This is less than the critical F (3.98). There-

fore, the sequence of parallel forms does not appear to have affected

performan#e. l
Graph 1/p1dt5~the means for Sequences J-1, K-2 and K-1, J-2: A

positivevchange is apparent from first to second scores in both sequen-

ces. The Analysis of Variance with repeated measures (Table 5) shows a

33



Table 4

: & . cow LA
e x L .

Means and standard deviations of performance scores

on J and K parallel forms

~when forms were used for Score 1 and when used for Score 2

Form Score ) ‘ Score 2

X = 96.10 X = 97.76

J o=13.77 o= 11.88
n =40 n = 33

X =93.82 X = 97.57

K 12.05 o= 13.77

-
n

33 40

3
n
3
]

e
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comparing means between Sequence J-1,
Ve ’

Table 5

At e e e .

K-2 and‘SeQUehce.K—], J-2

‘ Sum Degreeé : S
Source of .of | SMSSSG Fobs. - F crit.
' Squares Freedom >4 : :

Error Term
within groups
(Sequence)

Time

Interaction

Error Term
within groups
(Time)

-

22363 72 314.97

264.45 1 264.45

55.52 ] ' 55.52

39,55 Ty ey gt

b

1986.00 71 13.89

3

- 19.04%

3.99*

3.98 -

3.98

3.98

'*significant at

.05 significance Tevel

b 3 h wrue o e

- --Two-Way Anatysisiof .\ariance with-repeatad measures o e
e T T T RSN o ' : .
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s1gn1f1cant d1fference (F']9 04) between Scores One and Two éronbachiv:.f“

(1970) observed that pract1ce effect on IQ-tests resu]ted in average :

ga1ns of two to. three 19 po1nts from the f1rst to the second test " This

[P SN

- flnd1ng 1s supported by’ the present study wh1ch shows an’ average ga1n R

- o
—< ey

<3 .”.f°»a NN -
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B ™ ~ a

The Ana1ys1s ‘of Variance w1th repeated measures (Table 5) shows a

s1gn1f1cant F (3. 99) for Interact1on The Interact1on 1s 111ustrated

_ 1n7§raph 1 wh1ch shows more pos1t1ve change from Score One to Score Two

4

for the K- ] J-2 sequence than for the J-] K-2 sequence Form K may

- be sl1ght1y more d1ff1cu1t than*Form—J and vwwhere Form, K was presented

| f1rst, resu]t1ng scores were s11ght1y 1ower fhan where Form J was pre-

»‘ sented f1rst However pract1ce acqu1red on Form J may have he]ped to

dea] w1th the d1ff1cu1ty of Form K das second scores for Form K are

approx1mate1y the same as the second -§cores : for Form J Although the

p

means of the d1fferent sequences were not s1gn1f1cant1y d1fferent at '

the .05 1eve1 the greater increase between Scores One and Two'of

Sequence K T, J- 2 produced the two-way 1nteract1on

The samp]e group formed two major groups, the H1gh high b1orhythm1c
group which was tested tw1ce durlng the same h1gh b10rhythm1c phase,
and the H1gh Tow, b1orhythm1c group wh1ch was tested.first during a h1gh
b1orhythm1c phase and then dur1ng a low b1orhythm1c phase These two :

groups were further d1v1ded 1nto four subgroups by d1v1d1ng each group

- 1nto subgroups of ma]es and fema]es To equa11zg the number in each

_}subgroup S0 that they would approx1mate ‘the genera] popu]at1on, th1rteen

subjects were random]y discarded. This resu]ted in ‘subgroups of f1fteen
males perform1ng during two high b1orhythm1c phases, f1fteen fema]es

perform1ng dur1ng two- high biorhythmic phases, fifteen males performing

-



o ﬁirst dUhtng a high'biorhythmic phase and'then during a'1ow‘biorhythm1c'

'phase, and foteen fema]es perform1ng f1rst dur1ng a h1gh b1orhythm1c

{

phase and then dur1ng a 1ow b1orhythm1c phase

The f1rst hypothes1s is that the mean score on the Ot1s Lennon

©co v Mental Ab111ty Fest w11] be s1gn1f1cant1y higher when the test is ad- -

ministered during subJects h1gh blorhythmyc phase'than_whenn}ti1stnh_
administered during subjects' low biorhythmic phase. To»support.thts
- _hypqthesis MeanusconesZOne shoold be similar between groups, both
groups.being tested durtng a'hidh hiorhythmic'phase However ‘Mean
Scores Two shou]d be significantly d1fferent between groups,w1th the
'H1gh high b1orhythm1c group showing a significantly h1gher mean than
' the High-Tow: b1orhythm1c group.

The second hypothe51s tested was that mean scores on the Otis-
Lennon Mental Ability Test would not be significantly different between
males and females within the .same subgroup; | ‘_

Hypotheses 1 and é_were tested using a Three-Way Analysis of Vari-
ance with'repeated neasures on one;factqfﬂ The hypotheses were tested

at the .05 level of significance.

Findings
Biorhythmic effect. Hypothesis: Mean scores of the High-high

b1orhythm1c group w111 be s1gn1f1cant1y h1gher than mean scores of the
ngh 1ow b1orhythm1c group.
Means and standard dev1at1ons for the Hggh h1gh biorhythmic group
.and the High- 1ow b1orhythmngroup are as shown in Tab]e 6 Results of‘
the Three-Way-Ana]ys1s with repeated measures is shown in Table 7. Thef?
~ Summary ANOVA Tab]e (Tablé 7)"shows-an-vbserved F of .11 for the dif- )

ference between means of the High-high biorhythmic‘group and the High-.

1
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E Table 6
e Means and standard deviations

~ for High- h1gh b1orhythm1c group and High-1ow biorhiythmic group

and for ma]es and fema]es of b1orhythm1c groups

-

"High—Tow

High-high
X1 = 95.90 © X, = 98.53 X =95.07 X .= 97.07
0, = 11.21 .o, = 12.64 0, = 16.00. o, = 13.59
High-high High-high High-Tow High-Tow
males females males females
X, = 97.47 X, =94.33 %, =93.93 %, = 96.20
;? =101.67 X, = 95.40" X, = 93.67 X, = 100.47
o; = 10.89. o7 = 11.3] o; =14.89 o, = 16.97
o, = 12.90 o, =11.57 o, =12.67 d, = 13.63




S . Table7
L —Q\) Summary ANOVA Table
Th?eé—Way Analysis of Variance with repeated measures
- comparing mean§iof biorhythmic groups

and of males and females of biorhythmic 5rougs

h\

F crit.

Sum of " Mean .
Source squares %7 Squares F OP%' (.05 °F 56)
Between Subjects ‘
Biorhythm Effect 40 R [ A & - 4.02,
Gender Effect ‘<1.00 1 <1.00 - 0.00  4.02
~ Biorhythm x Gender o N S
SR SROET 639 1 639 1.77 4.02
Subject within S
Croup A20252 56 361.60
Within Subjects
Time Effect = 161 1161 1436+ 4.02
Biorhythm x Time - | S
P ot 2 1 2 14 4.02
Gender x Time T N K
Fffocs 3 13 .21 4.02
Biorhythm x Gender ' ' o
© x Time Effect 11 oo 7.83* 4.02
. Time x Subject ‘ '794 56 . 14.18_

within Group =

*significant at .05 significance level.



Tow biorhythmic QrOUD This is Tess than the Cr1t1ca1 F (4.02)1'*There;

fore, the pos1t1ve hypothes1s 1s rejected. . There is no ‘swgn1f1cant
'd1fference between mean scores of the H1gh h1gh b1orhythm1c group and

mean scores of the H1gh low b1orhythm1c group.

- Gender. effect. HypothesiS' There is no 51gn1f1cant difference
\
between mean scores of males and mean scores of femaTes of the same

hw‘b1orhythm1c group mi : : o ' . ]

Means and standard dev1at1ons for maTes and females are shown in ©
Table 6. ResuTts of the Three -Way - Analys1s w1th repeated measures s
’shown in TabTe 7 Summary ANOVA Tab]e (Tab]e 7) shows an observed F |
'v of Tess than 1 for the d1fference befﬁ??h means of males and fema]es ‘
Th1s is less than the Cr1t1ca1 F (4 02). Therefore; the - null hypothe-
sis is not rejected There 1s no d1fference between mean scores of
ma]es and mean scores of females of the same b1orhythm1c group.:

The Summary ANOV/\ Table (Table 7) shows a significant F (11.36)
for Time~ Effect and a s1gn1f1cant F (7.83) for Interact1on The cause
for a s1gn1f1cant F for T1me Effect appears to be the same as that

noted ih the Two-Way Analysis with repeated measures on the difference.
between Sequences J-1, K-2 and K-1, J-2 (Tab]e 5) “In both ana]yses,
the significant F appears to be caused by practice effect

Graphs 2a and 2b .Show the - changes of “individual subgroups Three
subgroups, name]y, High-high males, High-high females and,ngh-Tow
females show a positive direCtion of change, whi]e subgroup High-]ow
males shows a negative direction of change (-.26 DIQ) As there is a
s]1ght1y 51gn1f1cant three- way 1nteract1on between B1orhythm Gender
.Tand T1me (F 7 83), a Scheffe Test was carr1ed out on the means wh]ch

appear to be the most plausible for creat1ng the 1nteract1on, namely,

o«
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Graph 2. Mean scores for males and. females of ngh—highvand High-low

biorhythmic groups



the means for igh-high ma]es, H1gh Tow ma]es and H1gh 1ow fema]es,

H1gh 10w ma]es The Scheffé Test did not produce a s1gn1f1cant F for
either compar1son (Tab]e 8) thereby support1ng the nu11 hypothes1s
'i.There is no s1gn1f1cant difference between mean sceres of ma]es and
rmean snpres -of fema]es of the same b1orhythm1c group

- i
COnclusjons of the Data o ‘

The present study exam1ned the re]at1onsh1p of the 1nte1]ectual
b1orhythm to- 1n§%11ectua1 performance as measured by the Ot1s Lennon
Mental Abitity Test. | |

| _Based upon the find?ngs utthin the’framework of, and within the
'specifted samp]e, the‘fo]towing was conc]uded' (a) performance was. not .
s1gn1f1cant]y d1fferent for the group perform1ng during a high b1orhyth—
mic phase than for. the group perform1ng dur1ng a low b1orhythm1c phase
v_and (b) males scored s]1ght1y h1gher than females when tested durvng a
low biorhythmic phase but the d1fference was not s1gn1f1cant at the 05

1eve1 of significance. L. =
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CHAPTER V .

DISCUSSION e

Results of the data analyses of the pfesent study, do. not lerd
support to the theorized existence of a fh}}tyithree_day 1nte11e;tua1'
biorhythm. Hoever, the researcher.doe§~not'come to any generalized |
conclusions from~these results. NA numbgr of ﬁﬁanswered questfons
became evident during the study, quest%o;s relating 'to fundamental
assumptiéhs made by the Biorhythm Théory.

Biorhythms are'stated to begin at the hour of birth. Studies on
biorhythms originated approkimateiy’fifﬁy to :;yenty years ago when '’
medical knowledge had not advanced to the pojnt where the birth proceés;
could be artificially induced and at a time Qhen very few premature
babies survived. It may, therefore;vbe assumed that almost all studies
were made on children who had experienced a normal b1rth de11very In
contrast many b1rths today are induced and many children have. prema-
ture de1jmer1es. Th;; 1S more common to the lower classes than the
general population and, as our sample group was drawn from the former
.class, it may be assumeg that some of the children experiénced premature
delivery or were born u;der conditiong of induced labour. The question
which.arise§ is “Does a premature or art1f1c1a]1y 1nduced birth in-
fluence the onset of b1orhythm7“ It may be speculated that biorhythms
begin'before.birth or even at the time of conception. ﬁight the con-
ditionsof the children's births have influenced the results of the
study?

We are very knowledgable about some of our body rhythms, for

example. the menstrual cycle. This cych is known to be a twenty-eight
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day cycle. Hdwever; 1ts.actua1 occurrence as a regular twenty-eight
day cycle is rare. Some women have n;ver experienced the cyc]e in
twenty;eight day periods; some women experience it as f]uctuating in
1engthlfrom cycle to cycle. 'Also, the menstrual cycle is known to be
affected by the emotions and environment. Could this not also bp-the
case‘for other body'fhythms, speciftca]]y the hypothesized.biorhythms?
Many of the children in this study experience more than the usual
amount of emotional tension arising from their’ home envirénments.
Emotional stress may have affected‘the_resu1ts_of this study.

Again taking the menstrua] cycle as an example, we are aware of
its development as accompanying the maturation process. Perhaps a
similar situation exists for the hypothesized intellectual b1orhythm
J. P1aget discusses ch11dren s thinking as being very concrete up to
. the age of e]even and then developing into a capacity to conceptualize
in an abstract world of hypothetical possibility. Might"this develop-
ment of intellectual ability be re]ated to the maturat1on of the in-
tellectual biorhythm? Might periodic secretions of glands affect the
brain'ce115 in such a way as to create periods of enhanced intellectual
V functioning which detelops the capacity for abstract reasoning? It is
interestingftd note that support for theiinte]]ectua] biorhythm has
- come from research done with o]éer'studeﬁts (high school and college).

In developing further research with biorhythms, it may be worth-
while to examine the effects of the hypothesized rhythm on specific
mental abilities (i.e., memory, visual alertness, analysis and synthesis
of new hateria]). The Wechsler subtests (Digit Span, Picture Completion,
Block Design, Coding and Arithmetic) as well as the Detroit Tests of

Learning Aptitudes (Visual Attention Span for Objects, Auditory Atten-
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tion Span for Related Syllables and Auditory Attention Span for Unre]éted
Syllables) might'servg as guides for developing appropriate tests to
measure specifi; mental abilities. Specific menta1,abi]itie§;may s how
varying sensitivity td the ;ypothesized intellectual biorhythm. It may
also be worthwhile to examine intellectual performance over a number of
rhythmic aycles to see if patterns of.f1ucfuatio; emerge.

The above are sohe of the unresolved issues which deter us from
generalizing about the results of the present study HWith the growing
body of pub]wshed research in the area of human rhythms it is hoped
that "Biorhythms" will receive more scientific attention in the future
than it has received in the past. It would be unfortunate to leave
a.theqry'which may be.o% value in the realm of human behaviour to

speculation. ' ke
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