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Evidence from neurological and psychological studies 

indicates that the two cerebral hemispheres of the human brain 

serve two different and a~etric functions (Sperry, 19641 

Ornstein, 1972). The left cerebral hemisphere appears to be 

linked to the verbal, analytical modes of operation (Filbey and 

Gazzaniga,19 ).c The right cortical hemisphere appears to be 

connected with spatial co-ordinations (Bogen, 1969) and with 

musical abilities (Bever and Chiarello, 1974).
. -,. 

It is claimed in Kundalini Yogic Theory that breathing 
. 

through different nostrils activates different parts of the 

brain and therefore stimUlates different SUbjective experiences 

(The Siri Singh Sahib,1976~. The left nostril, as it is located 

on the left side of the~dy, woul~be linked with the right side 

of the brain, and would therefore be associated with the receptive 

intuitive and spatial realms. The right nostril, on the other 

hand, would be linked with:he left hemisphere, and would therefore 

be associated with the projective, analytical and verbal 

cognitive modes (Khalsa and Khalsa, 1976). 

Experimental work utilizing such techniques as eye lat­

eralization (Gur, 1975. Day,'1964) indicate support for a 

general asymmetric, contralateral body/brain co-ordination. 

The direction of looking is associated with innervation of 

the contralateral hemisphere (Bakan,1969). Inve~ti~a~ians 

~f ear lateralization have also been supportive of an a~~etric 

and contralateral relationship between the brain and parts of the 

body (coxso, 1964). Similarly Sperry (1964) has demonstrated 

this relationship to hold true for the a~3 and legs as well. 



The review of the literature which follows will cover these 

and other areas in detail. 

As this type of co-ordination has been demonstrated for 

several parts of the body, it is possible that it will also 

hold true fOi the nostriisl breathing through one nostril or 

the other should be related to the contralateral cortical 

hemisphere and should therefore elicit orientations associated 

with that specific side of the brain. A. few pilot studies 

support this hypothesis (Khalsa and Khalsa, 1976). Por example. 

Khalsa and Raymore (1975) had 6 subjects breathe through one 

nostril or the other for specified periods of time. An analysis 

of variance performed on a spatial vs verbal prefe~1ce test. 

yielded a probability of .10 in the hypothesized direction. It 

1s possible that a larger sample would have yielded significant 

data. The graphs of the EEG scores also suggested a relationship• 

between the nostrils and the hemispheres. 

In the paper which follows, Section I will ,discuss the contra­

lateral and a~etric functioning of the cortical hemispheres. 

A short history will be presented and a review of the major 

and salient literature will attempt to verir,y these concepts 

over a range of psychological and physiological investigative 

techbiques and variables. In section II, the concept of 

Kundalini Yogic Theory as related to the breath will be explored. 

A review of the scientific literature available in this area 

will also be presented. Section III will combine the cortical 
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hemispheric f~~ctioning theories with the yogic postulates on 

breathing and several testable hypotheses will be given. In 

section IV an experiment performed to test these hypotheses is 

presented and the results discussed. 
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Section II The Cerebral Hemispheres 

A. Historical Background 

Several centuries before Christ, the Hippocratic School 

reported correlates between unilateral head wounds and 

contralateral convulsions ••• Nit the head be primarily effected 

on the right s1<18, the left side of the body will be paralysed. 

If on the left aide, the right••• " (Gianni~rapani,1967). In 

the fifth century the Greek, Cassius, postulated that something 

like ne~es crossed each other a~ the base of the brain. From 

abo~t the lOth century up until about the 13th century (when 

physicians w~re ordered by the court to perform autopsies) 

religious laws forbade the touching of human cadavers, and 

experimental brnin research came to a standstill. 

Throughout the following centuries, various explanations 

developed. for example, in the l500s DuLaurens explained 

contralateralization as followsl since the patient lay on his 

healthy side, the diseased fluids would seep into that side 

from the unhealthy side. In the l700s Wainer concluded that 

brain injury interfered "with the internal flow of animal 

spirits." But by the end of that century,actual experiments 

were performed and accurate descriptions of the cortex became 

available. As 8arly as 1704, Valsalva described language 

difficulties in relation to left hemiphlegia (a condition of 

paralysis of on. side of the body Stedman.1976). This in turn 

was related to the left side of the brain. 



The corpus callosum is a network,_ or bundle of nerves "l¥hich 

cross and connect the hemispheres CC)/·I\.S~\f" 1979) • 

Santori was the first to gently pull apart the coverings and 

show the crossing nerves (See Figure 1). 

A big breakthrough came when Broca, in the l800s, discoverect 

a section in the left hemisphere, now known as Broca's Area, 

which appeared to govern speech (Jasper and Ramy, 1937). Prior 

to that time, researchers had found speech to be related to the 

frontal lobes, but had not differentiated between hemispheres 

(Kimura, 1973). Within about 10 years from Broca's discovery, 

the left hemisphere became known as the leading or dominant 

hemisphere. Two very influential reviews were published in 1926, 

one claiming that the right hemisphere was inferior to the left, 

perhaps playing an automatic role only (Head, 1926). while the 
• 

other concluded that perhaps the right hemisphere was a "reserve 

organ" (Henschen, 1926). 

Even into the 19508 and 1960s this was the promirantview. 

In the 1950s, Sperry (1964) received a personna1 co~~unication 

from the famous experimentalist, Karl Lashley, who indicated 

that the corpus callosum seemed to have no function, except 

perhaps..a mechanical one, "to keep the hemisphe res from sagging". 

However, as early as 1745. Dalin reported a case which 

directly contradicted this hypothesis. A man whose severe illness 

resulted in the paralysis of his entire right side, lost all 



Figure I I The Corpus Callosum
 
In Relation to "the ·'Two· Hemispheres·
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speech, with the exception that he could still say the word 

"yes~ sing songs clearly and recite certain 

prayers which he had learned as a child. Wigan (1844) statedl 

" a separa~e and distinct process of thinking•••may be carried 

on in each cerebrum simultaneously." Wigan derived this 

hypothesis based upon his observations of individuals who had 

been completely coherent until their deaths, and yet, upon 

autopg,y. it was discovered that one cerebrum was reduced to a 

·yawning chasm--an empty membrane." In 1888, Goltz performed the 

first hemispherectomy. He removed the left hemisphere of a 

dog and found that the dog could move. voluntarily, all parts 

of his body and his actions indicated his consciousness of sensations 

over all body parts. Dandy. in 1928, carried out the same 

operation on a human being. In Basser's 1961 review of IJ5 cases 

o~ left and right hemispherectomies, he conCluded that "scme 

person" remained, no matter which hemi~phere was removed. It 

1s likely that different parts of a person remained, depending 

upon which hemisphere was operative after hemispherectomy. 

It has been difficult to determine the functions of the 

hemispheres for several reasons. (1) there is an overlap be­

tween the two hemispheres, e.g. deprived of a left hemisphere. 

a person can' still sing.(2) a person with a certain deficiency 

can usually compensate throughthe use of a different org~~ or 

cognitive mode (e.g. logic can substitute tor spatial organization) 

() The definition of a function has led to difficulties; e.g~ 

is "LoveN a left or right hemisphere affair? and (4) research 
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available in the area was for the most part clinical observation 

of patients who had some form of brain damage~ As will be seen 
~. 

in the review of the literature which follows, this method 

had several drawbacks. 

By the late 1950s, the now famous split-brain 

studies (Sperry,Stamm,'and Miner, 1956. Sperry- 1964; Gazzaniga, 

1967) helped to resolve these issues and to establish the 

hemispheres in their proper perspective. as two"brainsn , 

contralateral and asymmetric in function, each dominant for 

particular cognitive modes, each capable of independent action 

(Ornstein, 1972; Shaffer, 1974). 

B. Review of the Literature 

.. 
Several techniques have been developed to stUdy the cogntive 

functioning of the cerebral hemispheres (Kimura, 1973). These 

includes post-hoc study of brain-damaged patients (Schulof! and 

Goodglass, 1969), the split-brain studies (Sperry et al,1956), 

ear and eye lateralization investigations (Bakan,1969, Kimura, 

1961a). and EEG recordings have all provided useful data in this 
• otJ o.\sa 

area (Dumas;~1974). Spatial and verbal tests haveAserved as 

both a technique for study ~~d as variables in their own right 

(Galin and Ornstein, 1972). 

~ .. 

The post-hoc study of brain-damaged patients was at first 

- .• - _ .. .f ... I,.,.: ~._... _,.._~ "0'<.,\.• "'''A''' +nA 2C1.• '~c:l+' 

http:0'<.,\.�
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years, however, it has become more expericantally oriented ' 

(Parsons, Vega, and Burn, 1969). 

Patients with left hemispheroctomies display great difficulty 

with language (Ornstein, 1973). It was therefore hypothesized 

that other analytical, verbal functions which are located 

on the same side of the brain would also be adversely affected 

(Kimura, 19619). As the ears should bear a contralateral 

connection with the brain, Kimura postulated that damage 

to the left cerebral hemisphere would impair the hearing of 

digits given in dichotomous (simUltaneous) timing to both ears. 

Although normal language appears not to show any differences 

(Palmer, 1964)when distorted sound is presented dictomously, 

significant impairment was reported from the ear contralateral 

to the damaged hemisphere. (Kimura,1961b). Kimura cites 

Sinha (1959) who distorted sound with white light and obtained 
• 

similar results. 

In Kimura's experiments (1961aJ 1961bJ 1964) she employed 

various systems of dichtomous presentation. One example is 

as followsr first one ear recieves a digit through matched 

head phones, then both ears recieve a second digit, and then 

the other ear recieves a third digit. As expected, a significant 

superior recognition effect was demonstrated through the right 

ear. Using Wada and Rasmussen's (1960) intra-carotid injection 

of sodium amytal, the hemisphere dominant for language was deter­

mined. Contrary to expectations, the ear opposite the dominant 
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hemisphere had the advantage, whether or not it had been 

damaged or not. In another experiment, Sparks and Schulhoff 

(as cited in Sehulhof! and Goodglass,1969) tested recently 

injured aphasics (patients with a loss of ability to speak 

associated with left hemisphere damage). They found the right 

ear superior for retention of digits. 

Perhaps the resons for the discrepancy lies in the subject 

pools or methodologies, or perhaps the answer lies in the 

materials tests. Digits have both a spatial and verbal quality • 
. 

It is possible that scores obtained for a strictly verbal task, 

as compared with scores obtained for a strictly spatial task) 

would yield less equivocal results. 

Milner (1965) noticed that left lobotomies did not depress 

the scores on the Timbre a.l'ld Tona1 memory subsets of the Seashore 

Music Test, while right lobotomies did depress these scores • 
• 

Sehullhoff and Goodglass (1969) and Shankweiler (1966) corrobate 

these findings. Similarly, when the;dlaension of spatial 

orientation is taken into account, Parsons, Vega, and Burns (1969) 

using Block Designs, DeRenzi et al (1969) using tactual shape 

recognition, and Milner (1965) using Maze Tracings, all report 

right hemisphere damage to significantly impair spatial performance) 

and left hemisphere damage to significantly impair verbal abilities. 

Attempts to associate personality traits with hemispheric 

damage have not been successful. Patients all seem to be 

neurotic to some extent (Dikman, Surreya, and Reitan, 1974). 

MMPI scores and subtests do not seem to correlate with location 
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of damage (Dikman et al, 1974). These authors review the 

literature and conclude that the available data are ~incomplete 

(and) contradictory.­

Much of the research from brain-damaged persons may be 

equivocal. the type, g~verity and duration of injury are difficult 

variables to assess and take into accountt the role of compensation 

may interfere with otherwise observable data. Futhermore, as 

most of these studies are of a post-hoc nature, causation is 

difficult to determine and the trauma of the experience for these 

people may ~ask the effects of other variables. 

Another type of physiological investigation, the split-brain 

experiments (Sperry at al, 1960) have sUbstantiated and 

scientifically validated the concepts of (1) contralateral body/ 

brain co-ordination and (2) asymmetric functioning of the two 

hemispheres. In the initial experiment, Myers (1951) cut through 

both the corpus callosum and the optic chiasma (see figure 2) in 

several animals. These are the connecting tissues between the 

two hemispheres and the eyes. One eye was covered and the 

animal was taught to perform sL~p1e learning tasks, such as 

discriminating between a square and a cirlce. Once learned} 

the problem was presented to the opposite eye. The second eye 

acted as though it had never seen the problem, and it took as 

many trials as the first to learn the solution. Sperry, Stamm 

and Miner (156) trained six kittens using this same proceedure. 

There were five daily sessions--genera1ly 50-60 trials each. 
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They concluded that each eye learned the problem as though 

th~re were two separate anL~als involved. There was no trans­

te.r of learning. 

In 1961, Vogel and Bogen (Ornstein, 1973) found an epileptic 

ot 10 years standing whose seizures were worsening. They surgic­

ally separated the hemispheres to control the epilep~J. The oper­

ation was remarkably successful in ending the attacks-- the 

P'tient appeared normal and said that he felt better than he 

h~d ~ years. But when Gazzaniga (1967) applied the same sort 

ot tests~o this man. as he had to the an~als, differences in 

performance became quite clear. The patient could easily read, 

wt'ite, perform mechanical tasks with the righ"t side of his body, 

however, "he cannot carry out verbal commands with his left hand 

ot'leg••• " On the other hand, when non-ve:-b::;"l tasks were presented 

801ely to the right side, they could not be remembered and went 

largely unnoticed. 

As of 1967, there have been 10 such operations, and four 

people have been extensi~ely studied (Gazzaniga,1967). The 

r.sults are clear. the left cerebral cortex is responsible for 

storage and sorting of verbal, propositional material, and in 

the case of a severed corpus callosum, only the contralateral 

alcle of the body has access to this information. The same holds 

"t~e for the right cerebral cortex (responsible for spatial, 

Dl~8ical and other appropositiona1 processing). In the case of 
1­

a severed corpus callosum, only the parts of the body on the left 

atde (contralateral to the right hemisphere) have aecess to this 

t~e of information. 



14
 

In one outstanding experiment (Gazzaniga,1967) the subject 

looked at· center field at the word"HEART"(see Figure II). In 

the normal case, th~ person would see the word"HEART"~'no 

matter which cognitive mode he was using to respond with. But 

in the case of the severed corpus callosum, i£ a subjec~ is 

responding verbally(through his left hemisp~re), then it is 

only the right visual field which is available to him, despite 

the fact that both of his eyes are open. The sUbject doesnot 

respond with the word"HEART~ but rather with the word"HE: The 

same holds true for the subject who is pointing--he has access 

only to the right hemisphere, and therefore only processes the 

information available in the left visual field. He points 

and responds with the word "ART". In some cases incorrect 

responses by the left hand may ~so exasperate the more sophisticated 

dominant hemisphere that it reaches across with the right hand" 

to correct it, (Sperry, 1964). Similarly when the right hand 

tails in a block design problem, "impatient twitches and starts 

occur on the left arm ft and sometimes has to be "restrained 

1n order to keep it from intercepting the right." (Sperry, 

1964). The right hemisphere may give an emotional response 

to a situation (e.g. a laugh), but if the right side of the 

body is not involved, the person may be unable to say why he is 

laughing. (Ornetei», 1972). 

From these experiments, it can be seen that the hemisphere's 

main connection to the body is ccntralateral and asymmetric in 

functioningr in a patient with a severed corpus callosum, it 

1s the left side at the body which has access to the spatially 

oriented knowledge stored in the right hemi~phere, and it is the 
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right side of the body wnich has aCCe5g to the verbal information 

stored in-the left hemisphere. 

The split-brain exper~ents demonstrate this phenomenon 

in the extreme, abnormal condition. Mqny investigators have 

sought to discover the workings of the brain under normal 

conditions. I£ the contralateral side of the body to a s;ecific 

hemisphere is better adapted to certain cognitive modes than 

is the ipsilateral (or same) side, then the organs on the 

contralateral side should manifest an a~etric task superiority. 

Several hundred studies have been perrormed to test ear and eye 

lateralization of task functioning (Carr, 1969, Sherrod, 1972; 

Ellis and Shepard, 1974). 

As previously stated, normal speech does not differentiate 

one ear from the other (Kimura, 1961a). For example, Palmer 

(1964) administered a list of words SPoken in order of decreasing 

loudness. The subject was encouraged to guess if he could not 

clearly hear the word. He found only a slightly significant 

right ear superiority. Br~nt and Goetzinger (1968) administered 

three tests of verbal aptitude and suggest that their results 

indicate the right ear effect is test Jependent. Both hemispheres 

have a capacity for language Ce.g. th~ right hemisphere is use­

ful for musical wordage), and so in eVeryday speech, a superiority 

effect might be masked. However, und&~ unclear or competitive 

conditions, the ear with the natural duminance should take over 

to most competantly handle the task (Ktmura. 1973). (See fi~~re IV) I 
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- Kimura (196la) using Broadbent's dicto~ous presentation 

technique (1954), clearly demonstrated a right ear superiority 

effect. SUbjects were more efficient at recalling earlier 

digits presented to the right ear than they were at recalling 

those presented to the left ear.(Carr,1969). ShankNieler and 

Studdert-Kennedy reported the right ear displaying significant 

advantage for certain s,yllables ,(19~7). 

The left ear has shown a superiority effect for non-verbal 

sounds such as crying and laughing (Kimura, 197~); it has a 

significant a~vantage over the right ear in competing dichotic 

musical identification tasks (Kimura,1964). Eroadbent and 

Gregory (1964) also support this hypothesis using a different 

identification t9chnique. 

When disruptive auditory feedback was played into the lett 

ear during the pl~ying of the piano, there was a significant 

increase in leng~h of time required to complete a piece (Bradshaw, 

Nettleton, and Geffen, 1971). The same holds true for a reading 

passage when disruptive auditory feedback was given to the right 

ear. In an attemt to ascertain the types of strategies employed 

by the two hemi~pheres in the area of music, Bever and Chiarello 

(1974) separated musically experienced SUbjects from naive ones. 

They found that experienced subjects were able to analyze the 

piece internally, and therefore used their right ear more effectively 

while the naive subjects experience Q left ear superiority as 

they are examining the music as a whole, which is a right .', 

hemisphere affair. 
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In studying eye lateralization several techniques have been 

developed. ~NO of the most widely used methods includes (1) 

tachistoscopic presentation (while the sUbject fixates on a point 

in front of him, an image or word is flashed to the left and/or 

right visual field {Ros0n, Curio, Mac Kavey and Herbert, 1975) 

and (2) studies of Mdirection of lookingb (3akanand Shortland, 

1971). 

The tachistoscopic method has shown its applicability 

to hemispheric issues in the split-brain experiments (Sperry et 

aI, 1960), and it has also been quite successful with normal 

individuals (Ellis and Shepard,1974). Ellis and sheparqpresented 

12 right handed men one concrete and one abstract word equidistant 

from the ends of a red fixation point (the words were matched 

for length and difficulty). They conclude~that abstract and 

concrete words are both more easily recognized in the right visual 

field. Concrete words are better recognized in the right visual 

field than are abstract words. The right visual field shows a 

superiority effect for letter recogntion (Rosen et al,1975) while 

the left visual field is superior for recognition of non-verbal 

materials (such as facial recognition (Geffen, Bradshaw and 

Wallace, 1971). Thus the data from eye lateralization also 

supports the asymmetric functioning hypotheses.(See figure IV) ! 

. I 
In 1964, Day published a short note on his clinical observationsl 

! 

ot the shift in direction of looking among his patients as they 

talked. He observed that those individuals who looked left 

appeared to be more anxious with an interr~l focus, while right 

lookers manifested anxiety related ta an external source (1964;1967).,
I 
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"The movement is characteristic in direction, for an individual,' 

on repeated observations" (Day, 1964). Bakan (1969) explains this 

phenomenon in terms of an -ease of triggering of activities 

in the hemisphere contralateral to the direction of eye movement." 

The differences in ease of triggering may be due to any number 

of physiological and psy~hological variables. 

Much research has been inspired by Day·s original observations. 

Duke (196S) compared 31 fem~les with 22 males and found that 

reflective questions generated more eye movement than factual 

questions· and that 86% of all eye movements were in the same 

direction. Hines (197l;) reported direction of gaze as correlated 

with heigthened awareness of that same side of the body (Fischer 

body awareness test). Left lookers have been found to be more 

extreme in their reaction to persuasive messages (Sherrod,1972); 

they favor defense mechanisms of an internal nature--depression,~n~ 

ps,ychosomatic illnesses (Gur and Gur, 1975). Left lookers 

show greater alpha production and more control over their alpha 

production than do right movers (Eakan, 1971). ~hey are also 

more easily hypotized (Eakan, 1969), mora likely to chose sort 

college majors (such as Art) as opposed to hard colloege majors 

(such as science) (Gur, 1975). Lett movers are more spontaneous, 

emotional. and localize anxiety internally. Right movers, on the 

other hand, are more intellectual and see the causes of their 

anxiety as external to themselves (Gur, 1975. Bakan and Shortland, 1961 

they favor projective defenses (Gur and Gur, 1975), are less 
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musically inclined and have fewer visual images than do le£t . 

lookers (Bakan, 1969). 

Etaugh (1972) administered the Catell and Eber 16 factor 

personality test to 45 right movers, 15 non-movers and 29 left 

movers. The left lookers saw themselves as more assertive, shrewd 

and suspicious than did right lookers. This is in direct contra­

diction to Day's observation (1964). The most likely reason 

for this discrepanc~ is perhaps that sUbjects do not report 

themselves to be as their lateral eye movements reveal them to be. 

Day himself also failed to obtain any significant correlations 

using another self-report questionnaire, the ~!MPI (Etaugh. 1972). 

Ehrlichman. Weiner and Bakan,(1974) tested subjects or eye 

movement by having them fixate on a camera which was placed directly 

in front of them. They answered the ~uestions into a microphone 

which was hung around their necks. The authors reported no 

significant differences in eye movements. 

The resolution of this discrepancy may lie in another independent 

line of research. Kinsbourne (1972) proposed that the type 

of question asked (propositional or appropositional) would be 

likely to trigger one hemisphere or the other, correlated with 

a contralateral orientation response of the head and eyes. This 

orientati?n is an involuntary accomp~'~ent of the cognitive 

process, activation of one hemisp~are will "overflow to the 

orientation center of that hemisphere and cause contralateral 

movement.-

Gur (1975) points out that in Kinsbourne's data, the subject 
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could not see the experimenter. In Ehlrichman st al, the 

sUbject sat facing the camera and was asked to fixate upon it. 

The microphone was hung around his neck and this may have led to many 

)~ed downward responses, substantially weakening the data. 

Gur (1975) manipulated the experime~ter-faces-the-subject-variable, 

within one sample. She hypothesized that the situation in 

which the sUbject faces the experimenter is more anxiety proking 

than is the situation in which the sUbject does not see the 

experimenter. The more anxious the subject is, the more likely. 
he is to "fall back on his characteristic modes of response. his 

eye movements there~ore indicating one hemisphere or the other. 

When the experL"llenter~is seated behind the subject, out of view, 

the appropriate hemisphere would be triggered in response to the 

type of -luestion asked. These hypotheses were confirmed 

and she therefore supports both Bakan and Kinsbourne's data. 

Our, Our and Harris (1975) tested )2 right handed and 17 left 

handed males and found the same relations holding true, espec­

ially for right handed men. 

Gur and Gur (1974-) and Weiten and' Etaugh (1974) using 

spatial and verbal questions, ,Kocel et al (1972) and Galin and· 

Ornstein (1974-) using spatial and verbal tasks reported a rela~ion­

ship between spatial situations and looking left, as well as 

a relationship between verbal situations and looking right. 

Schwartz et al (1975) found a left shift tendency in response 

to emotional questions. In all of these cases, the experimenter 

sat behind the subject, out of view. 
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When the subject sits facing the experimenter, the 

results obtained follow along the lines of Day's original 

predictions. The direction or looking in response to reflect­

ive questions appears to indicate a characteristic mode of 

operation within an individual (Bakan, 1971).Gur, Gur and 

Harris, 1975). When the experimenter sits behind the SUbject, 

the direction of looking can serve as an index of cerebral . 
laterali~ation in response to a given type of question cr
 

situation (Kinsbourne,1972). Both types of data are highly i.
 

supportive ot the asymmetric and contralateral hypotheses
 

ot cortical hemispheric functioning.
 

AYery direct test of these hemispheric functioning 

hypotheses is available thrOUgh the use of the electroen­

cephalograph, commonly known &s the EEG machine (Dumas and 
. 

Morgan, 1975. Doyle and Ornstein, 1974). This machine 

registers different electrical currents developed in the brain 

(Dro1and,1965), Figure V depicts the different graphic 

recordings which the EEG measures. The regular wave~'of a 

relaxed state are called alph~ waves. Excitement causes 

waves of short ~~d rapid amphtltude. Measurements are taken 

by means of electrodes app1ie,t to various areas in or near 

the brain. 
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Ver.y simply, if the theory of hemispheric functioning is correct. 

the hemisphere appropriate for a given function should indicate a sign­

ificantly lower alpha rate, as it is no longer at rest. In spatial tasks 

(right hemisphere) the alpha level should be lower for the left hemisphere 

which is not engaged in the task at hand. (Morgan. MacDonald &: Hilgard. 

1974). Similiarly tor the right hemisphere which would be at rest during 

verbal tasks-which engage the left hemisphere (Morgan. McDonald &: MacDon­

ald,197l). 

The most common proce 'dure is to place electrodes over various 

reglons distributed over the two hemispheres (Cohen~ Noblin &: Silverman. 

'196S} . Readings are taken while S performs verbal and spatial• 

tasks. Galin·&; Ellis (1975)" had remarkable confirmation of their 
r·"'.,..-- major hypotheses using this method. 'rhey tes"ted 6 20-40 year old "right 

panded subjects with the Kohs Modified Block Design (Kent,l9J4) to 

assess alpha level on spatial tasks. A two dimensional geometric 

pattern is presented for memorization for 1 minute and then taken away. 

S reconstructs the pattern from memory with a set of 16 multicolored blocks 

(see method section, this paper). To assess alpha levels during verbal 

tasks. S was given 1 minute to read a passage. which contained min­

!mal imagery and was then asked to write from memory as ~any facts ·1
I 

and concepts as he could remember{see method section,this paper). 

The authors unequivically concludesHFor aL~ ~eads in all subjects, 

the alpha power ratio Right/Left was higher in the written memorY 

task than in the block design task". There was a stable variability 

in ratiol values between the· two tasks (about .15). Wi"thin SUbject 



reliablity was very high-~across all SUbjects· for all leads (27 out 

of 28), the writing ratio was higher than the block design ratios. 

Several other investigators have employed this technique and 

have lent further support to the theory of aaymmetric hemispheric 

dominance (Galin & Ornstein,1972; Doyle and Ornstein,1974). Dumas 

&Morgan'1975) tested 18 men--9 engineers and 9 artists-- and assessed 

alpha levels for laterality of ~ask (facial memory vs linquistic and math 

problems), difficulty of task ·and occupation. There was no difference 

in alpha production for task difficulty or occupation. The data on 

laterality of task function did produce a 'significant difference in 

alpha production in the expected directions. Personality correlate studie 

such as hypnotizablity (Bakan,1971, Morgan, McDonald & MacDonald.197~ 

Morgan, MacDonald & Hilgard,1974) show· that more alpha was produced 

in the right hemisphere for highly hypnotizable Ss, but that ~here was 
( 
,~f 

"	 

st.lll significantly less alpha from the right hemisphere when ft was 

engaged in a task. The authors conclude that alpha level of production 

is-a product of task aysmmetry, rather than a product of personal
 

cognitive style. (Morgan, MacDonald & Hilgard,1974).
 

The data from EEG studies have been fairly consistentJ alpha levels 

are larger for the right hemisphere during verbal tasks, and larger for 

the left hemisphere during spatial tasks, indicating their lack of 

:-involvement in the task at hand'Morrel & Salamy,l971). Galin & .".:1 

. Ornstein suggest that this concept may -enable the training of ordinary 

individuals to achieve more precise control over their brain's 

activities, Instead of training alpha control or t~a control,
A 

it may be possible to train functionally relevant patterns of activity," 
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c. SUlJI.mary 

The spatia1/ verbal orientation ot the sUbject has been 

utilized both as a technique for stl\dy and as a variable in 

its own right (Neville, 197~). Thi g dimension has been shown 

to correlate with every other inves-tigative technique used 

to assess hemispheric dominance, and it will be used here to 

summarize this review of the Iiterat\\re. These effects have 

been most clearly demonstrated for ~ight handed men (Eaken, 

1971). Left-handed men and women in general, appear to be 

less clearly 1atera1ized (Gur, 1975)~ 

Investigations of brain damaged patients have yielded 

high correlations between incidents of right hemispheric da~age 

and lack of spatial abilities (i.e. Maze tracings, Mi1ner,196S); 

left aemispheric lesions are known to play an instr..unental role 

in aphasia and other linguistic dia,)rders (Henschen, 1926). 

These results,however, must be rega~ed with caution as they 
.. 

have variable factors, such as seve~ity and duration of L~jury, 

which are difficult to take into aC~ount. As these studies are 

post-hoc in nature, the causal analysis must be kept minimal. _ 

In the split-brain studies, SP~tia1 and verbal abilities 

were found to differentially reveal hemispheric activities, 

depending upon the side of the body to which the tasks were 

exposed (Sperry, 1961; 1964, Gazzantga, 1967). The types of 

tasks varied from tactual and visual recognition to verbal 

recall and numerical fi~~ring (Gaz~aniga and Young, 1967). 



Clear support for the contralateral and asymmetric theories of hemispheric: 

functioning are demonstrated by these inves~igations (Sperry,1964). 

In normal subjects, the organs on the left side of the body(ears & eY 

have demonstrated an acuity for certain typos of spatial and musical 

tasks{Day, 1964 , Kimura,1970: Palmer,1964)In the direction of looking 

studies, the eyes appear to shift their gaz~ in the direction contralater: 

to the hemisphere engaged in the situation (Gur & Gur,1975) When 

information is presented tachistoscopically to one visual field or the 

other, the results are in the predicted diroctions{Filbey & Gazzaniga, 

1969). The same holds true for dichotic competitive presentation of 

information to the ears(King' &,Kimura,1972)--the right ear is superior 

for digit recall,the left for musical information. (Geffen et al,1971; 

Dixon &: Henley,197~). 

In EEG investiagations, the evidence also appears supportive 

"(Doyle &: Ornstein.1974 ) • Spatial and verbal tasks discriminate the." 
. ..' 

alpha levels in the direction of less alpha exhibited for the engaged 

hemisphere (Dumas t &: Morgan, 1975 , Morel & SalamYt1974~ Galin & Elli~,1975) 

The overwhelming direction of the research is in support of these 

three basic hypothesesJ (1) That contralateral body/brain coordination 

exists (~insbourne,1972), (2) That the hemispheres ~re asymmetric 

in function, the left hemisphere co-ordinating activities which are 

. ·propostional" (Bogen,1969) and"sequential, analytical" (Price,1975) 

in naturet while the right co-ordinates those activities which are 

·appropositional" (Bogen,1969) "wholistic" (Price ,1975) --spatial and 
- ! 

certain musical and visual organizations fall in this category' 

(Bogen,1969). and (3) That these first two hypotheses hold true to­
'- gether. the body organs contralateral to the right hemisphere are more 

apt to be adept "appropositionally" (Gordon.1970) while the body organs 
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advantage iT, propositional activities (Kinsbourne,l974i Kimura. 1961a). 

This should hold true over all the organs which are located on one . 

side of the body or the other. 

- .;. 

II. Kundalini Yogic Theory 

As	 Related to Left vs Right Nostril 

Breathing 

·Yoga is the union of the individual's unit consciousness with 

the infinit~ consciousness ••• classically, your potential self is in­

finite, whether you know it or you dont know it ••• so a technical 

know-how is required through which a man can expand his mental faculties 

in-order to bring about the equilibrium to control his physical structure 

• and	 experie"ce his infinite self ••• Remember, wisdom does not hold you. 

Wisdom becoh\es knowledge when it becomes your personal experience." 

(The- Siri S-lngh Sahib,l97~~. - ­

There \8 a mystique about yoga, as something etheric, untestable,
 

unapproachat'le by science. How can one scientifically validate such
 

a concept of higher awareness when the methods of introspection
 

available al'e poor comparisons to the accomplished wOl'k in other areas.
 

such as phY~iological psychology? What operational definition should
 

be given to such terms as "infinite truth" "God consciousness· or
 

·State of Bliss?"
 

Severa~ investigators have found various methods useful in the 

study of me"itation. For example, EEG studies have reported supportive 
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data in changes in brain wave activities during mediations 

(Goodman, 1975; Wallace and Renson. 1972). Other studies. using 

self-report measures, have indicated that meditators report 

themselves to be happier individualsJ they feel a greater 

ability "to resolve conflicts and control their behavior under 

stress (The Tennessee Self-Concept Test, JorJ1son,1975). 

There are several forms of yoga and meditation, but all 

ultimately attempt to deal with the same theme-- the raising 

of the energy stored at the base of the spine, which is termed 

the Kundalini (Khal~a and Khalsa, 1976). "Actually Kundalini 

Yoga means Awareness •• this dormant energy'is in you, this 
~f~'~u-

awareness is sleeping in you and you on~~ your capacity to a 

limit. But ••• it can be extended ••• (and) ••• in that state there 

is nothing lacking." (The Siri Singh Sahib, 1976a p. 7t ). 
As the Kundalini energy rises up the spine,so does the 

consciousness of the individual become more inclusive, more vital, 

and c~ear (Wood, 1973). There are many different methods which 

can be employed to raise thiS ener~. One such method is a combin­

ation of concentrations on physical movement, in co-ordination 

with the breath and the mind, through the use of a mantra. 

This combination is known as a kriya (Khalsa and Khalsa, 1976; 

when the body, mind and soul are all effected. Fortunately, oper­

ational definitions of such words as soul or bliss~ can be by­

passed at the present time, as each of these kriyas is stated as 

being capable of producing specific psy.chological and/or 

physiological effects. For example, a meditation may claim to 

in ,fluence glandular balance. Certain breathing techniques may 

be said to influence the rate of pulse. Meditations or ~exercises 

! 
I ­
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may serve as the independent. manipulated variable. while the 

physiological. or psychological tests and tasks can serve as 

dependent variables. 

!he breath and breath control are key concpets in Yogic Theory. 

·Without the breath, the body has no value. However good you , 

.~ be. however beautiful you may be. however rich you may be ••• 

whatever. breath is the principle of life ••• it is the link.- (The 

Siri Singh Sahib. 1976;c p.~l). ·Breathing through the left 

nostril stimulates the right side of the brain. the side associated 

with receptivity. creativity and coziness. Its compliment is 

stimulated when the nostrils are reversed. The left side of the 

brain activates projection. expansion and warmth, The two 

hemispheres alternate their dominance.- (The Siri Singh Sahib. 

1976b p.I ). 
There have been several investigations examining the breath 

• 
patterns of the nostrils (Khalsa and Raynor,1975). It has been 

termed the congestion-decongestion cycle (Connell, 1968) as well 

a8 the the nasal cyele (Heetricks. 1927). It has been shown that 

• cycle ot alternation between the nostrils lasts anywhere trom 

SO minutes to 8 hours depending upon the individual (Stocksted. 

1953; Heetrick. 1927). The cycle appears to be self-regulatory, 

and it appears to occur spontaneously, w~thout any clearly 

recognized outside stimuli (Connell, 1968). 

When one nostril is internally blocked, the other becomes 

correspondingly clear. A plug in one nostril. however. is not 
I 

8Uff~~cient to induce a switch in dominance (Salman. 1971), thus 

indicating that the reflex does not ha~e its origin in the super­
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ficial areas of the nose, but rather, a controlling mechanism 

is indicated which lies elsewhere within the nervous system. 

As the Siri Singh Sahib has specifically mentioned the 

hemispheres in connection with left vs right nostril breathing, 

it would appear that a scientific testing ot these hypotheses, 

grounded in the methodology derived from hemispheric dominance 

research would provide a conci~ e, scientifically valid test 

of the Siri Singh Sahib's statement. 

III. Kundalini Yogic Theory 

And 

Hemispheric Dominance Methodology 

Central control of the respiratory system is inseparably 

bound up with the functioning of the nervous system as a whole 

(Karczewski, 1970). Its firing is interconnected (Gessel, Hauean 

and Siskel, 1947) and its firings effect other celss (Magee, 

BriCker and Gessel. 1937). its rythem parellels and accompanies 

the various rhythmic reflexes such as walking (Nicholson rI9~J; ~ ­

~~). Gesell and his associates also suggest that the 

cerebrum plays a regulatory role in the intergration of the 

respiratory act ••• it is the organizor of theconcerted and 

·orderly recruitment of~'; ~ respiratory muscles, • (1936). 

Several investigators have studied the interplay between 

breathing patterns and the asymmetric functioning of the cerebral 

hemispheres (Price, 1975). The literature proYides some support 
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tor the fo~lowing: breathing patterns which are long and caL~ 

(termed as regular breathing patterns), appear to be associated 

with different tasks than do breathing patterns which are short 

and somewhat jagged in nature (termed irregular. breathing patterns) 

(Short, 1953, Gola and ~ntonovitch. 1929. Chowdhury and Vernon, 

1964. Gola and Grey, 1934). Visual imagery appears to be related 

to a regular calm, breathing pattern, while verbal sequential inform­

ation processing appears to be related to irregular breathing 

patternes (Short, 1953). Price (1975) suggests that~tha differences 

betwean the two patterns may be due to ditferent hemispheric 

respiratory correlates. Thus the right hemisphere might be associated 

with a regular breath patt~rn' -(spatial tasks) and the left 

he.iaphere might be associated with an irregular breath pattern 

(verbal tasks). 

Another type ot relationship between the breath and the cerebral 

hemispheres is suggested by Kundalini Yogic Theory. It is 

postulated that there is a systematic alternation of nostril 

.ominance which operates in co-ordination with a similar alternation 

of the two cerebral hemispheres. This would follow along the 

same theoretical lines as the contralateral/asymaetric body/ 

brain co-ordination which has ~een discussed earlier in this paper. 

It will be recalled that contralerality ot function has,been~ 

demonstrated for other paired organs such as the hands and legs 

(Sperry, 1964), the ears (Kimura, 1973) and the eyes (Bakan,1969) • 

• :;~ !hia same reasoning should also hold true for the nostrils. 

The nostril which is on the left side o~ the body should be 

associated withthe right hemisphere; the noetril on the right 

side should be associated with the left hemisphere. Despite the 
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tact that both nostrils join just above the nose, breathing t~rough 

one nosrtil or the other would be expected to innervate the 

contralateral hemisphere. The same ~orr.lations of spatial 

and verbal performance and orientation which hold true for the eyes, 

ears and limbs, would be expected to hold true for the nostrils as 

well. 

In a pilot study investigating this phenomenon, Khalsa and 
. 

Raynor point out that the subjects entered ~he experiment with 

on. no.tril predominantly employed for brea~hing while the other 

w.a predominantly blocked. Six subjects were asked to breath 

through therocuples while EEG readings were recorded. Although 

no statistical analysis was performed,the graphs did suggest~a 

contralateral relationship between the hemispheres and the nostrils. 

Furthermore, the nostril which was initially dominant appeared 

to exert a consistent influence upon the result8'197~). 

Based upon these findings and t~e above mentioned = 

theoretical and experimental considerations, the following 

hypotheses were drawn I 

(1) If a breathing condition (left nostril) engages 

the right hemisphere, then it should evoke 



responses which are more oriented towards the spatial, 

non-verbal cognitive modes. (2) If a breathing condition 

(right nostril) engages the left hemisphere, then it should 

evoke responses which are more eriented towards the verbal, 

analytical modes. (3) A control condition of relaxation 

should evoke reponses which fall in between the other two 

conditions. 

"tETROD 

Subjectsl Thirty right-handed men between the ages of 

19 and 31 were tested. All Ss had been practioners of 

Kundalini Yoga, -the range o~ their ~ri3nee varied from 
I

between six months to seven years~ 

Materialsl' 

The Test of Nostril Domina~cel 

Two differential pressure switches were placed back to back 

and attached to lighting mechanisms ( figure 1). The 

nostril which on the exhale,exerted the greater pressure was 

defined as dominan~. The validity of this machine was test 4 

ed as followsl Three Sa who were highly experienced in yogic 

breathing techniques were asked to close one nostril and then 

inhale.and exhale. He then closed the other-nostril, inhaled 

and exhaled. This proceedure was .repeated 3 times, or until 

S could confidently name the dominant, least clogged nostril. 

He then attached the machine ~~d inhaled and eYAaled. The 

light on the exhale was recorded. He detached the machine 

and repeated the above.proceedures, a total of 10 times. The 
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right on the exhale indicated the same nostril as reported
 

dominant by the expereinced S in 29 of the JO trials.
 

Reliability was assessed in the following manner, S was 

asked as above to determine nostril dominance. He then 

attached the machine and inhaled and exhaled 10 consequtive 

times, record was kept of the switch which lit on the exhale. 

In all cases, the reported dominant nostril triggered the 

appropriate light for all 10 consecutive trials. This held 

true for both left and right dominant nostrils, indicating 
';l 

a consistency across conditions• 
. 

Measures of Hemisnheric Dominance, 

The Verbal Testa Writing From Memory. Three different reading 

passages were presented separately to each subject. All W9re 

modelled after the practice exams for the SAT test& \Brown-

stein & Weiner, 1975). The first passage was short and served to fam­

iliarize the subject with the tas~. Scoring manuals were 

prepared for the other two passages, a total of three 

propositions worth 5 points apiece and 28 supporting facts 

worth one point apiece were contained within each passage. (J-Q. ~f.z..,~~x 

Galin & Ellis (.1975) tested this proceedure as an index 

of hemispheric dominance in correlation with EEG readings. 

A high level of Alpha production is indicative of a state of 

rest (Droland,1965). Galin and Ellis demonstrated that the 

above type of task is significantly associated with a lower 

level of alpha production in the left hemisphere, while the 

right hemisphere registers a high level of alpha waves indicative 
), 

of a state of rest, or lack of involvement with the task at 

hand. 



Spatial Test, Kohs Modified Block Design (Kent, 1934). Three 

two dimensional geometric patterns, chosen £rom Kohs original 

work (1920) were presented ~eparately to each subject. The 

first was a learning trial, while the other two were timed 

and used as the post and pre-tests decribed below. There 

were 16 colored blocks, 1" by 1" presented on the table in 

front of the subject. A design picture which was the same 

size as the blocks was displayed to the subject for 1 minute. 

S then completed the design from memory and his score was 

based on the number of seconds he took to complete the pattern. 

Galin and Ellis t1975) reported this technique to correlate 

with a higher level ot alpha production from the left hemisphere 

and a corresponding lower level ot alpha production in the right 

hemisphere, for 27 of .the28·leads employed. This is 

clear support for an association between the spatial Kohs tasks 

and ... '. right hemispheric functioning. [~~,j" .6') 
Proceedure: The sUbject entered the experimental room and was 

asked to be seated. He was told that he would be briefed 

at the end of the experiment. 

Pre-Testsr Measures of Hemispheric DomiruL~ces 

Verbal Testl The subject was told that h& would be given a 

passage to read for 30 ~econds, and would then have two 

minutes to write what he could recall. S was then given the 

introductory passage. Next. the sUbject was randomly 

presented with one of the two experimental passages. He was 

told he could read for one minute and would then have three 

minutes to write what he could recall. 
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Spatial Test. 

The sUbject was given the introductory spatial task, and told 

that he had 30 seconds to memorize the pattern presented to 

him~ He would then have up to 5 minutes to reconstruct the 

design from memory, using the blocks on the table in front 

of him. S was then randomly presented with with one of the 

two experimental patterns and told that he would have one 

minute to memorize the design, and five minutes to reconstruct 

it from memory. 

Nostril Vominance Measu~el 

The sUbject was given the two ends of the machine and asked 

to place them in his nostrils. when he indicated that they 

were securely air-tight, he was asked to inhale and then to 

exhale f and then to inhale and to exhale. The light which 

was triggered on the exhale was recorded as the dominant 

nostril. 

Assignment to Conditionsl 

There were three experimental conditions. I. The right nostril 

was free, while the left was plugged with a thick paper until 

S reported that the seal was air tight and he could feel no 

air escaping. S was asked to sit with a straight spine, with 

his legs crossed in an easy pose. He was told to concentrate 

on the sound of Sat as he inhaled and Nam as he exhaled. He 

was asked to imagine the sound and the breath rising up from 

the base of his spine as he inhaled and going out through 

the point between his eyebrows as he exhaled. "Breathe deeply 

and f'orcefully--you should hear the sound of' your own breath. 1t 
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The excercise lasted thirty-one minutes, and S was encouraged 

to try to sit still and keep ~p. 

Condition II. The left nostril was free. The right nostril 

was plugged. The remainder of the proceedure was the same as 

for condition I. 

Condition III. Relaxl S was told that he could relax as he 

wished-- he could lie down and sleep, but he could not engage 

in any special breathing or mediations. 
4 

After.nostril dominance was determined, each subject was randomly: 

assigned to each. of the th~ee conditions, keeping the number 

of subjects in each category of dominance approximatley 

equal in each condition. 

Post-Tests. S was administered the second half of the verbal 

and. spatial tests and then, if he had been in conditon I or 

II, the nose plug was removed. He was then briefed about 

the experiment, and told that in order to balance out his 

nasal cycle, should place the plug in the opposite nostril 

for about 10 minutes. 

,­



Footnote 1,	 Two subjects were eliminated from the data pool as 
they were not entirely and simply right-handed; e.i.; 
one was ambidextrose. 

Footnote 2.	 When the pressure was equally exerted through both 
nostrils, the m~chine was calibrated so that neither 
light would be activated. As this condition did 
not occur (except under forced air through the mouth 
test conditions), an~equal initial dominance category 
was dropped from the proceedures. 
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Following the conventions of Galin and. Ornstein (45), the 

following were utilized. (1) a verbal/spatial ratio was computed 

as an index of performance on right and left hemispheric tasks, 

(2) all the scores were converted to standardized T scores, with 

a mean of 50 and a standard deviation of lO,and (3) non­

parametric statistics were then employed to evaluate the results. 

RESULTS 

The differences between the post and pre-test scores on the 

verbal (writing-from-memory)/spatiai (Block Design) tests are 

presented in Table 1. (s..u.cyfj~vC~r S~~ ~ ~...,,)c~\ I\V~ 

Table 1. ~edian Scores:* Breathing Condition, ~ostril Dominance 
Left Right Right Relax Left: Relax 

Breathing 
Condition -.09 +.06 +.06 +.12 -.09 +.12 
P~ L. .05** N~S~ N.S. 
Nostril 
Dominance -.10 +.05 
P~ ~ .05*** 
*All scores represent the difference between the post and pre-test:
 
verbal/spatial scores. .
** .One ta i.l ~!ann ~..bitney U (Mi'iU) G-t I-l~:::. 17 Cb~ L(.=· i7
 
A,;!c 1:. two Iai 1 M.-iU C-t t- Ll.. ~ ~~ G\?s lA.:: '2.> -3 I
 

I 



This verbal/spatial ratio was employed because we were interested 

in the relative ability in these dimensions, rather than in the 

absolute performance levels. Absolute performance levels might 

be effected by such variables as general intelligence which 

would not actually be relevant here (45). In this ratio, the 

higher the score, the more verbally oriented was the overall 

response; the lower the score, the more spatially oriented 

was the overall response. 

As can be seen in Table 1, the left breathing condition 

yielded scores which were significantly different from thoser\ 
1.n the right breathing condition (~~05). These differences are 

in the predicted directions(left nostril breathing evoked 

more spatially oriented scores, while right breathing evoked 

more verbally oriented scores). As predicted in the third 

hypothesi~ the left and right breathing conditions did not 

significantly differ from from the relax condition, although 

the median score of the relax condition did not fall mid-way 

between the other two as predicted. 

Referring to Table 1, initial nostril dominance can also 

be seen to influence the verbal/spatial ratios in the predicted 

directions I The left dominant group scored significantly lower 

indicating a shift towards a more spatial orientation, while the 

r1.ght dominant group scored significantly higher, indicating 
~ 

a more verbal orientation (i~05). 

The strongest differences between initial dominance groups 

occurs when one examines the effects of lnitial left dominance 



It appears then that exercising the nostril which is dominant 

has a greater effect than does exercising the non-dominant 

nostril. 

DISCUSSION 

The data presented in this paper indicate that the postulates 

of contralateral/asymmetric body/brain co-ordination which 

apply to the ears (24) and to the eyes (21) and to the limbs 

(3) appear to apply to the nasal breathing mechanism as well. 

As compared wimthe right nostril, the left nostril when examined 

by breathing condition, by nostril dominance, or by both is 

significantly more likely to elicit responses which are spat­

ially oriented (indicating a right hemispheric engagement). 

These data would appear to support a postulate from 

Kundalini Yogic Theory as well: that the cerebral hemispheres 

and the nostrils operate in a contralateral fashion (38). The 

influence of the initially dominant nostril, as suggested by 

previous research (40), also appears to play an influential 

role in determining the magnitude of the orientation. 

Connell (46) has suggested that the nose is one of several 

paired crgcns in the body (such as the kidney). which operates in 

an established work-rest pattern. Cyclic oscillations have been 

defined as "statistically valid physiological changes recurring 

at regular periods which are displayed as a function of time." (47). 



Yogic Theory and requires further research. 

In the past many scientific investigators drew their 

hypotheses from the writings of ,the great psychological and 

physiological theorists such as Freud and Adler. Many of these 

theories have long since exhausted their heuristic functions. 

In the present, some of the new theories used in physics and 

personality investigations come from the writings of the East, 

hitherto seen as untestable, non-scientific works. The postulates 

of Kundalini Yogic Theory have been specifically stated so that 

they may be scientifically tested. Different breathing techniques, 

for example, are said to produce different and specific 

psychological and physiological results(39). The heuristic 

function of this theoretical framework may prove highly 

valuable, and further research is indicated. 



'

The president met with employes of the Labor and 

Commerce departments. about his plans to streamline and cut back 

the bureaucracy, telling the federal regulators to use a min­

imum of rules and a maximue of common sense. He said he hopes 

to eliminate duplicate forms and give local governments more of 

a voice in running local programs. Carter told labor Department 

employee~"that he will name a woman to head one of its most 

critized departments--the Occupational Safety and Health Admin­
istration. The nomination was expected to go Eula Bingham, an 

environmental-health specialist at the University Of Cincinnati's 
medical school. Many other :... " positions are still available 

and being named. 

, , 



Comets are the most oddly behaved objects" in the sky. No 
two of them act exactly alike. Most appear without warning 
seemingly out of nowhere, too faint at first to be detected 
except as fuzzy dots of lights on the photographic plates 
of automatic cameras attached to telescopic lenses; most of the 
members of the comet family move in ecliptic paths, remain 
visible to earthly observers for a few weeks or months, then 
disappear into the depths of space. There are a few comets 
that return periodically on predictable timetables following 
almost the same track they were originally on. Decades pass 
between some comets, while others return within a few years. 

But even~hese few have little in conmon. Comets do have 
sorne characteristics in common, however. For exa~ple, it 
should be noted that one of the few characteristics shared is 
the common focal point of their orbitsl the sun. Though sone 
are so small that they are difficult to measure accuratel~ , and 
many are never seen at all, some are enormous. Planet earth 

~- passed through the tail of a huge comet while the comet was 
only 15,00.0,000 miles away. Despite its~iant size, the 
comet did not exert enou£h of a gravitational pull on the earth 
to cause a noticeable difference. Another comet passed 'between 
the planet Jupiter and one of its satelites--it did not ca~se 

the slightest perterbation in the orbits of either the satellites 
or the planet, although the life of the orbit of'~~ the comet 
was shortened from 27 to 7 years. ' By contrasting these 
experiences, it can easily be ssen ~h~t comets are, by earthly 
measure, insubstantial stuff. 

0--.. __. 



I wish that everyone worried about foriegn imports could 
visit Japan. They would quickly realize that imports so not 
on the baiance "cost" American workmen their jobs. ~uite the 
contrary, the very prosperity of Japanese industry-a prosperity 
which depends entirely on the US- is in fact creating jobs for 
Americans. Coal. mined by West Virginia miners fuels a large 
proportion of Japanese industry. Its busses, cars and machinery, 
to a large extent, run on oil produced in American refineries. 
US planes fly for the Japanese airlines, and Us parts keep the 
planes in the air. US office equipment and machinery is common 
place. The whole of Japan's great cotton textile industry 
virtuely runs on US raw materials. 

The balance of trade figures tell the story. Last year 
we sold Japan "$1, )25 million worth of products. ':'otal Japanese 
sales to the US came to 31,126 miIlion. Japan, the~ actually 
bought $200 million worth more of goods from the 1:5 than we 
bought from them. It is certainly clear, fror. this, that :S 
workers actually be~efit as a result of "the proportionally 

Q- increasing quantities 0: food, textiles, toys and c~eras that 
Japan ships to the US • 

• 
This being the case, ~~ericans can actually rejoice, in sheer 

self interest in the fast growing prosperity of Japan. ?or with 
every upward thrust of the Japanese Gross National Product, the 
doeks of Kika and Yohohana become busier and busier unloading 
goods produced by american workers. The money we send to Japan 

! 

for Japanese goods has a way of making a fast return trip to the I 

American shores. Japan has also become one of our closest partners­
economically. It is our third largest customer. Its economy 
is more closely t~ed to ours than is that of all of Western Europe. And 
~he Japanese gover~nts hope to double the GNF within the next 
10 years. 



Scoring Manual 

Passage One: Comets 

# Points Statement 
f·,,' .' , I I	 I 

'r- . 5 A. Most Oddly behaved objects in the sky. 
1. no two exactly alike 
2. appear without warning 
3. too faint to be detected 
4. except as fuzzy ~ots
 

50 photographic plates
 
6. attached to telescopic lenses 
7. eleptical paths 
8. visible for a few weeks or months 
9. then	 disappear 

10. a few comets return periodically 
11. predictable timetable
 

12 12. same track as they have always been on
 

5 B. Comets have little in Common 
1. some	 too small' .. 
2. to measure. accurately 
3. some	 ne\~~a; 'spen a"~' all 
4. some	 enormous 

5 5. some return decades later 

5 C. Common Characteristics 
1. one common focal point 
2. the sun 
3. Earth passed through the tail of a comet(huge} 
4. 15,000,000 miles away 
5. no gravitational pUll 
6. no difference on earth 
7.	 another comet passed through the orbit of Jupiter & 

Jupiter's satelite 
8. no perturbation of orbit of planet or satelite 
9. life	 of orbit of comet howeveri$~'~~ 

10. from 27 years to / .
 
11 11. 7 years
 

43 total points 



Scori.clg Manua 1 

Passage Two: Japan 

#= Points	 Statement 

5 A.	 Imports do not cost Americans money(2 1/2}, rather,
 
just the opposite, they help (2 1/2).
 
1. Coal - WV 
2. creates jobs 
3. cars (Japan) 
4. busses(Japan} 
5. machines II 

6. American Oil 
7. US Planes 
8. US parts 
9. US. material 

10. US office equipment
 
12 11. cotton 12. I~ ~orried about imports, visit Japan
 

5 B~	 Balance of trade in our "favor
 
l.sold Jap $1,320 million
 
2. bought from	 Jap $1,126 million 
3. Jap bought	 $200 million more from US 
4. sell food 
5. r ' textiles. II 

6. toysIt 

8	 7. "cameras 8. US workers not lose 

C. The prosperity of Japan"depends on US (2 1/2) helps Am (2 1/2) 
orCas	 prosperity of Jap goes up, so does US) 

l.self interest 
2. Yohona or Kika 
3. dollars fast return 
4. close partner 
5. third best	 customer 
6. more close	 than W.E. 
7. Jap hopes to double economy 

8 8. in the next decade
 
43 total ~ints
 

i 
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Verbal/spatial Scores in Pre and Post tests.
 
by subject number
 

;. 

Dominant Right Breathing Left Breathing Relax 
Nostril Pre Post Diff Pre Post Diff Pre Post Difl 

! 

Left (1) 1'.47 1.37 -.10 (2) 1.00 .57 -.43(3) .86 .85 -. 01 
(4) 1,15 1.20 +.05 (6) .94 .69 -.25(14).76 1.18 +.41 

(17) .• 66 .47 -.19 (22)1.64 .66 " -.98(20).60 .82 +.2! 
(21) 1.41 .93 -.50 (28)1.28 1.19 -.09(25)1.93 1.00 -.9j 
(26) 1.94 1.83 -All . 

Right (5) 1.52 1.67 +.15 (11) '.63 .67 +.04(12)1.40 1.14 -.2 
(10) .75 .82 +.07 (7) 1.14 LOS -.09 (27) 1. 21 1.49 +.2 

1(13) .74 .91 +.17 (16) .82 .79 -.03 
(30) .60 .82 +.22 
(29 ) 1.12 1.03 -.09 

.. 
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