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The purpose of the study was to determine if there 

is an effect on retention of vocabulary when music and 

imagery are used, to accelerate learning. As background 

for the study four brain functioning theories as developed 

from recent neuroscientific research were explored. These 

were the theory of right/left cerebral dominance (Sperry 

& others), triune brain theory (MacLean), taxon and locale 

long term memory (O'Keefe & Nadel), and holographic memory 

(Pribram). These four theories all suggest multiple chan-

nels of input will increase information retention. In 

Bulgaria, Georgi Lozanov incorporated components of these 

theories into a learning strategy. In this country, 

Schuster studied components of Lozanov's techniques and 

the present study reinforces some of Schuster's findings. 

The research utilized three conditions: an experimental 

condition of music plus imagery, an experimental condition 

of music only, and a no treatment condition. The study 

was conducted at North Texas State University using sub-

jects from the School of Library and Information Sciences. 

A quasi-experimental design was employed. All subjects 



received a pretest of vocabulary words identical to the 

posttest and a list of the defined words to study. Addi-

tionally, all subjects responded to an affective attitude 

rating instrument. Subjects in the music plus imagery 

group heard Handel's Water Music and the experimenter read 

aloud the words. Subjects in the music only condition 

heard the same music. Control group subjects did not hear 

music or the words read aloud. Analysis of covariance 

revealed a significant difference on the immediate criterion 

test for the music only condition. On the delayed criterion 

test, analysis of variance revealed a significant difference 

for each of the experimental conditions over the control 

group. A Pearson Product Moment Correlation showed the 

affective rating to be positively correlated with the imme-

diate criterion test. It was suggested that brain functioning 

theories be incorporated into teacher education programs. 
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THE EFFECT OF AN ADAPTATION OF THE LOZANOV METHOD 

ON VOCABULARY DEFINITION RETENTION 

Recent neuroscientific findings have advanced the 

state of knowledge regarding brain functioning and the 

findings may have significant implications for education. 

It appears that man's potential learning abilities are yet 

inadequately understood. Data now confirm that language 

and linguistic symbols are generally associated with only 

one part of the brain, the left hemisphere, while music 

listening is generally associated with the right hemisphere. 

Our schools tend to focus education around the language 

tools associated with the left hemisphere, largely ignoring 

educational opportunities associated with the rest of the 

brain. Research indicates, however, that teaching to the 

interaction of more than one area of the brain can drama-

tically increase rates and retention of learning (Claycomb, 

1978; Grady, 1978). 

During the last two decades Lozanov, a Bulgarian 

psychiatrist, developed a program of instruction attempting 

to synthesize teaching to more than one brain area. Using 

music, relaxation exercises, imagery, psychodrama, and 

suggestion, Lozanov found that foreign vocabulary could be 

learned at a rate of 1.2 words per minute, while teaching 

1,000 words a day with 95 percent recall the following 

day (Schmidt, 1980). His method overall appeared to be an 



effective way of accelerating learning, as shown by Public 

Commission of Canada (1975), Schmid (1980), Schuster, Bordon 

and Gritton (1976), Schuster and Mouzan (1982), and Berendt 

and Schuster (1982). 

The teaching of vocabulary words has traditionally 

been a left hemisphere process. This study investigates the 

effect of teaching new words with the added aid of the right 

hemisphere activities of music listening and imagery. 

Synthesis of Related Literature 

The brain, popularly termed the triune brain (MacLean, 

1973), is vertically divided into three parts: reticular 

formation, limbic system, and neocortex. The neocortex is 

horizontally divided into two regions known as the right 

hemisphere and left hemisphere. Based on current research 

findings neuroscientists have advanced four general brain 

function theories: the interaction of the right and left 

hemispheres of the neocortex, the interaction of the triune 

brain, locale and taxon memory, and holographic memory. 

In each of these theories, neuroscientists suggest the 

complementary interaction of more than one brain area to 

enhance information retention and recall. 

The review of literature pertaining to this study 

included neuroscientific research responsible for the 

labeling of right and left cerebral hemispheric functions, 

the triune brain, taxon and locale memory systems, and 

holographic memory. 



Hemispheric Spec ia1i zations 

The neocortical area of the brain, divided into two 

distinct regions of left hemisphere and right hemisphere, 

is connected by a communication pathway of commissural 

fibers called the corpus callosum. Scientists began 

locating cognitive functions associated with each hemis-

phere in the late 1800"s. While most neurologists were 

preoccupied with the left hemisphere, Hughlings Jackson, as 

early as 1864, proposed right hemisphere functions based on 

his medical attention to patients with right hemisphere 

brain tumors (Bogen, 1969). During the first half of this 

century, research in hemispheric specializations was limited 

to patients who had brain lesions, strokes, or other in-

juries (Bogen, 1969; Milner, 1971; Geschwind, 1970; Luria, 

1966; Ettlinger, 1957). Animals were also being studied 

since it was possible to surgically sever the corpus 

callosum, leaving no connection between the two hemispheres 

(Spring & Deutsch, 1981). 

A decisive breakthrough in this research came in 1960 

when Sperry, who shared the Nobel Prize in 1981 for his 

pioneering research in hemispheric functions, designed an 

operation for humans, commissurotomy, in which the corpus 

callosum is severed in order to retard epileptic seizures 

(Sperry, 1964). As a result of Sperry's commissurotomy, 

the hemispheric testing formerly done on animals was 
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extended to humans. Split-brain patients were tested 

extensively to verify the specializations of each hemisphere 

(Bogen & Gazzaniga, 1965; Gazzaniga, 1970; Levy, 1972). 

Analysis of the data accumulated on split-brain 

patients was further substantiated with data collected from 

normal persons whose brains were intact and unimpaired. 

Neurologists developed the necessary devices for testing 

separate specializations of the intact brain, and current 

neuroscientific research continues to make use of these 

devices. For example, electroencephalography (EEGs) 

were used extensively to monitor alpha, beta, and theta 

brain wave activity (Doyle, 1974; Dumas, 1975; Galin & 

Ellis, 1975; Galin & Ornstein, 1972). Beta waves were 

more often associated with the increased activity of the 

left hemisphere, while alpha and theta waves were associated 

with a relaxation of this activity. Additional research 

was stimulated from the development of tachistoscopes which 

presented visual stimuli separately to each hemisphere 

(Harris, 1975; Marcel, 1974; McGlone, 1973) and from dichotic 

listening studies (Geffner, 1971; Ingram, 1975; Kimura, 

1967; Knox, 1970; Springer & Gazzaniga, 1975) which 

measure the effects of auditory stimuli to each hemisphere. 

More recently, Zaidel (1978) appears to have made some 

improvements on the tachistoscope with his Z—lens viewer 

which presents visual stimuli separately to each hemisphere. 



The future promises to define hemispheric functions even 

more specifically, including what goes on during learning 

and how it occurs through the introduction of positron 

emission tomography display units (PETs), magnetoence-

phalograms (MEGs), and nuclear magnetic resonance detectors 

(NMRs), all of which pinpoint brain activity down to a very 

small number of cells (Gadian, 1982; Selden, 1981; Zimmerman, 

1982). In the past, EEGs were used most extensively but 

diffusion, posing the biggest drawback in EEGs, may be 

overcome with the development of PETs, MEGs, and NMRs. 

It is from the studies cited above that labeling of the 

hemispheric specializations emerged as summarized by Eccles 

(1977), a 1963 Nobel Prize recipient. It appeared for the 

majority of persons that the right side of the body is 

controlled by the left hemisphere, while the left side is 

controlled by the right hemisphere. Visual stimuli presented 

to the left visual field of each eye is recorded in the 

right visual cortex, and vice versa, just as sounds to each 

ear are processed in the opposite hemisphere. Verbal 

language tools are generally seated in the left hemisphere. 

This hemisphere, controlling the right side of the body, 

has become dominant in the majority of Western culture 

persons (Debes, 1977). The left hemisphere processes in a 

linear and sequential approach for problem solving, which 

is similar to the linear problem solving function built 



into computers. While the left hemisphere analyzes details 

and ideas, the right hemisphere visualizes the gestalt or 

holistic synthesis of ideas (Eccles, 1977). 

During the last decade researchers speculated on 

consciousness of the hemispheres (Ornstein, 1972; Jaynes, 

1976; Sagan, 1979). It was suggested that only one side of 

the brain, generally the left hemisphere in Western culture 

persons, functioned with awareness a greater part of the 

time thus becoming more dominant. While the left hemis-

phere appeared to direct attention outward creating goal 

orientation and enhanced problem solving ability, evidence 

indicated the right hemisphere to be the seat of insight and 

creativity (Ornstein, 1972; Budzinski, 1976; Lynch, 1981). 

Researchers looked for tools for increasing consciousness to 

both hemispheres, especially the right hemisphere. Extensive 

EEG tests on sleeping persons suggested a shift in con-

sciousness from the dominant left hemisphere to the right 

hemisphere during the stage of sleep known as REM (rapid 

eye movement) sleep. During REM sleep EEG tests revealed 

a shift in brain wave activity from faster frequency beta 

waves in the left hemisphere to an increase of slower 

frequency waves in the right hemisphere, along with a 

relaxing of muscle tension and tone. During REM sleep, a 

time of generally right hemisphere activity, most dreams 

occur. Bakan (1976) speculated that dreams, properly 



understood, are the language of the right hemisphere. He 

pointed out that Freud said, "Dreams are the royal road to 

the unconscious" and Bakan suggests that the right hemisphere 

is largely unconscious. 

The results of EEG research led to the belief that 

consciousness could be increased in the right hemisphere and 

it was speculated this right hemisphere activity would be 

accompanied by an accelerated rate in learning (Ornstein, 

1972; Ostrander & Schroeder, 1979). Right hemisphere 

activity seemed to be enhanced by the ability to relax all 

muscles, and biofeedback was suggested for learning this 

relaxation. Kamiya, as reported by Ferguson (1978), con-

ducted studies monitoring brain wave activity and using 

biofeedback to teach relaxation techniques. She discovered 

relaxation was accompanied by an increase of alpha waves in 

most persons. Testing experienced meditators from the East, 

she reported they could readily control a shift between 

beta, alpha, and theta brain wave activity. Budzynski 

(1976), working with brain waves and learning at the 

University of Colorado Medical School, found alpha state to 

be highly facilitative to accelerated learning. Using a 

variety of techniques to induce alpha state in students, 

Lozanov (1978a) produced impressive learning rates and 

retention by teaching to the integration of the specialized 

functions of both the right and left hemispheres. 
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As indicated above, some early neuroscientists suggested 

that most of the mental processes could be divided between 

left and right hemispheric dominance. This theory was 

popularized by the early research on people with abnormal 

brain conditions such as those caused by tumors, surgery, 

or accidents. These scientists suggested that control over 

specific functions was seated within each hemisphere so that 

one hemisphere does one thing while the other hemisphere 

controls some other function. However, as Kinsbourne (1982) 

pointed out, most of this research depended upon an arti-

ficially induced restriction of stimulation to one hemisphere 

without the equilibrating function of the corpus callosum 

to activate the corresponding function in the other hemisphere. 

As neuroscientific testing on persons with normally intact 

brains became more extensive, it was found that one hemis-

phere may be dominant for a function but neither hemisphere 

controls in entirety any function (Kimura, 1973). 

It appears the brain has considerable plasticity. 

Kinsbourne (1982) stated, "Each hemisphere does have the 

potential to process in the manner complementary to that 

for which it is most specialized. That potential is real-

ized when the other hemisphere is damaged to the extent 

that it is no longer capable of its specialized processing 

(p.416)." For example, damage to the Broca area of the 

adult left hemisphere will impair speech, but the right 



hemisphere was found with some cases to eventually take 

over the verbal language function. Children, however, have 

a considerably greater degree of brain plasticity, with 

hemispheric functions becoming specialized only around 

puberty (Gazzaniga & LaDoux, 1978). In reported cases of 

young children with severe brain damage, the functions 

normally ascribed to the impaired hemisphere became fully 

functional in the healthy hemisphere (Goleman, 1976). 

It appeared to these researchers that both hemispheres have 

the potential to do all mental processing jobs but that 

each hemisphere takes over dominance of each specialized 

task. This theory of dominance was supported by Kimura's 

(1973) tests for auditory, visual, and manual functional 

asymmetries of the right and left hemispheres in normal, 

right-handed people, which supported all functions having a 

corresponding function in the opposite hemisphere, with the 

difference being in the ratio of dominance. While her 

findings suggested dominance in one hemisphere over the 

other for each of 15 separate tasks or functions, they also 

revealed that each function resides in the non-dominant 

hemisphere as well. For example, the ratio of left 

hemisphere dominance over right hemisphere dominance for 

auditory word processing was 1.88 to 1, indicating that 

two-thirds of the brain activation during this test occurred 

in the left hemisphere. This could be contrasted with the 
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apparent right hemisphere dominance of, for example, melodic 

patterns at 1.19 to 1. Kimura (1973) maintained that these 

findings showed more than one channel of input operates at 

the same time. Different channels simultaneously interpret 

visual tasks, auditory clues, intonation, etc. As summarized 

by Kinsbourne (1982): "In a normal environment, bilateral 

input appears to keep both sides of the brain sufficiently 

activated and ready to respond for practical purposes." 

Using bihemispheric channels of input with the comple-

mentary integration of the specialized functions of each 

hemisphere, Lozanov (197 8b) developed a program of in-

struction to enhance information retention. Lozanov (1978a) 

stated, ". . .in no case does the brain function . . . 

with only the right or left hemisphere. The functional 

unity of the brain is unbreakable no matter that in some 

cases one activity or another comes to the fore (p. 24)." 

In his program of instruction, he combines both right and 

left hemisphere activation in a complementary fashion making 

use of various activities such as music, intonation, 

suggestion, psychodrama, relaxation, and imagery. 

The present study related the activities of music and 

imagery to enhanced vocabulary retention. The functions 

which tend to be dominant in the left hemisphere accounted 

for in the learning conditions of this study were visual 

word processing and auditory word processing. There were 
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three primarily right hemisphere functions employed by the 

experimental groups in this study: prosodic functions, as 

defined by Ross (1982), including the emotional components 

of speech and gestures, music listening, and picture 

imaging. 

Left Hemisphere Functions 

Visual and auditory words are both processed primarily 

in the left hemisphere. Broca's area is responsible for 

speaking articulately and Wernicke's area processes words 

for understanding. Heard words pass through the auditory 

area of the cortex for structuring in Wernicke's area. 

If the words are to be repeated aloud, the signals pass 

through the arcuate fasciculus, a nerve pathway, to Broca's 

area which directs the motor area to form the word. When 

the word is written, it begins in the primary visual area 

passing through the Angular gyrus to Wernicke's area 

where an auditory form of the word is triggered (Hampden-

Turner, 1981). 

Kimura (1973) used dichotic listening and tachisto-

scopes to ascertain auditory and visual functional 

asymmetries of the two hemispheres in normal, right-handed 

people. She found left hemisphere dominance for auditory 

words, nonsense syllables, and backward speech, as well as 

for visual letters and words. Puccetti (1981) reported that 

on studies with split-brain patients, "when the word 
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teacup is projected tachistoscopically on a screen, tea 

being flashed to the left and cup to the right of the 

fixation point, he cannot read off the whole word. Instead 

he will, if right—handed with speech in the left hemisphere, 

say the word was cup while his left hand, under control of 

the normally mute right hemisphere, will point to the word 

tea in an array of words that includes cup and teacup 

(p. 94)." Sperry (1962) surgically severed the corpus 

collosum in cats. With one eye masked, the cats were trained 

but were unable to remember with the second eye what they 

had learned with the first eye. The second, untrained eye, 

could be used for learning the opposite of what the first 

eye had been trained to do. These findings, on both normal 

persons and with brain impaired circumstances, suggested 

that either hemisphere has the potential for learning all 

tasks, but that the left hemisphere is generally dominant 

for both visual and auditory word processing. 

Right Hemisphere Functions 

This study utilized the generally right hemisphere 

specializations of prosodic functions, music listening, 

and picture imaging. Prosody refers to the emotional 

components of language including spontaneous displays of 

emotion, gestures during conversation, ability to comprehend 

the emotional components of speech, and ability to repeat 

statements with emotional variation (Ross, 1982). Whereas 
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the left hemisphere processes the articulation of speaking 

through Broca's area and the understanding of words as 

spoken by others through Wernicke's area, the right hem-

isphere was found to have a Broca equivalent which processes 

the emotion of speaking and gesturing, and a Wernicke 

equivalent which encodes emotions in the messages of others. 

From the University of Texas Southwestern Medical School, 

Ross (1982) stated, ". . . Broca's area is responsible for 

the motor articulation but not the receptive comprehension 

features of language . . . The discovery that Wernicke's 

area is responsible for language comprehension complemented 

. . . Broca's initial discovery of an area responsible for 

articulation (p. 8, 10)." Damage to Broca's area or Wernicke's 

area of the left hemisphere produces a condition medically 

labelled "aphasia." Damage to the corresponding areas in 

the right hemisphere was labelled by Ross (1982) as 

"aprosodia." Patients with Wernicke's aphasia cannot 

understand articulate speech of others, while patients with 

damage to the corresponding site of the right hemisphere 

cannot understand the emotional components of others' speech. 

Aphasia of Broca's area (left hemisphere) affects the ability 

to articulate speech fluently without apparent impairment 

of the ability to communicate emotions. Damage to the 

corresponding area of the right hemisphere leaves the 

patient, according to Ross (1982), "able to speak fluently 
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but without any of the gestures and prosodic variations 

that convey emotions and render the meaning of speech vivid 

(p. 10)." 

Earlier studies (Blumstein & Cooper, 1974; Haggard 

& Parkinson, 1971) supported a general right hemisphere 

dominance for emotional tones and intonation patterns. 

Milner (1962) concluded comparisons of tonal patterns or 

judgments of tone quality was significantly impaired after 

right temporal lobectomy but that left temporal lobectomy 

did not produce this same loss. Ross (1982) summarized the 

hemispheric division of language functions as: "The left 

is responsible for what we say, and the right for how we 

say it (p. 10)." 

Lozanov (1978b) gave the label "double planeness" to 

what is said with how it is said. It stated harmonious 

intonation and rhythm contribute, "as a more or less 

unconscious feedback channel for controlling the relia-

bility of the information. We listen not only to the words, 

but also to the minute changes in the expression of the 

face, in the intonation, in the circumstances at the time 

of speaking and other indirect factors (p. 17)." Lozanov 

(1978a) suggested using the prosodic functions of the 

right hemisphere (along with the visual and auditory word 

processing functions) of the left hemisphere. In pro-

nouncing words he stressed the importance of vocal intonation. 
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suggesting the use of a wide range of intonations. This 

facilitates processing of the word through both hemispheres 

simultaneously. Paivio (1975) concluded simultaneous pro-

cessing of information through both hemispheres will increase 

long term retention of the information. 

The second hemispheric function pertinent to this study 

was music listening. Right hemisphere dominance was found 

for musical chords (Gordon, 1970), timbre (Kallman & 

Corballis, 1975), and melodies (Bartholomeus, 1974). 

Kimura (1973) reported a right hemisphere favored ratio on 

melodic patterns at 1.19 to 1 and on nonspeech sounds at 

1.08 to 1. 

Monitoring EEG patterns in subjects listening to 

certain selections of music, Lozanov (Ostrander & Schroeder, 

1979) measured an average 6 percent increase in alpha waves 

accompanied by a decrease in faster frequency beta waves 

and no change in the slowest frequency waves, theta and delta. 

He also recorded a slowing of the pulse rate and drop in 

blood pressure suggesting a condition of relaxed alertness. 

Lozanov (1978a) contended body rhythms will tend to syn-

chronize themselves to the beat of music. He suggested that 

the slow, steady rhythm written into some music selections 

by composers such as Bach, Handel or Vivaldi, may help to 

induce a relaxed state as heart beat and breathing patterns 

begin to synchronize with the steady beats, written into 
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this music. Bordon and Schuster (1976) investigated the 

effect of this type of music on vocabulary retention, finding 

significantly higher recall in the music group over the non-

music group. Schuster and Mouzan (1982) compared the 

effect of baroque music, Handel's "Water Music," and 

classical music, Rimsky-Korsakoff's "Scheherazade Suite," 

on vocabulary retention, recording significantly higher 

scores for subjects in the baroque music group. 

The third primarily right hemispheric function per-

tinent to this study was picture imaging. Although both 

hemispheres share in the processing of pictures and picture 

recall, the right hemisphere tends to be dominant (Russell, 

1979). Kimura's (1973) studies supported right hemisphere 

dominance for visual stereoscopic depth perception at a 

ratio of 1.28 to 1. Picture processing begins with the 

cornea and lens of the eye focusing the image onto the 

retina triggering nerve impulses which are conducted to the 

visual area of the brain's cerebral cortex. Surrounding the 

visual area is the visual association zone which decodes 

impulses registered from the visual area. Next to the visual 

association zone, according to Gatz (1970), is an 

extensive, "relatively 'silent' area of the temporal lobe 

in which visual and auditory experiences apparently are 

placed in storage as if they had been permanently recorded 

on sound film." Penfield, as reported by Horowitz (1970), 
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discovered during surgery on epileptic patients, "that an 

electrode placed in the 'silent area1 of a patient's 

temporal lobe would stimulate the patient to experience 

vivid images. Patients, although aware that they were in 

surgery, experienced almost lifelike visual images of 

scenes . . . (p. 229)." Visual imagery was associated 

with theta brain wave patterns at the University of Colorado 

Medical School by Budzynski (1976) who suggested these 

images often resemble static photographic stills which have 

a vivid, live-in quality. Lynch (1981) concluded, 

Some people produce imagery easily and in great 

abundance. Geniuses are one such group; children 

are another. According to the Greens, research shows 

that children experience episodes with large 

amounts of theta waves . . . They speculate 

that if children who experience vivid imagery 

get little support from adults to use this 

imagery in a creative fashion, they will often 

labor desperately to shut off this domain of 

unlabeled and sometimes frightening experience 

(p. 94). 

Paivio (1975) related imagery with enhanced information 

retention. He stated information can be processed through 

either the verbal system (left hemisphere) or the imaginal 

system (right hemisphere) or through both systems simul-

taneously. His studies supported an additive effect when 
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both systems are used. In one study, Paivio (1975) 

presented words to subjects either pronouncing the word or 

instructing the subjects to image the word. Word recall 

was significantly higher for those subjects who imaged 

the word over those subjects who did not image the word. 

Lozanov (1978) suggested use of imagery along with word 

pronunciation to enhance information retention and 

Schuster (1976), designing his research on Lozanov's theories, 

reported significant recall of words imaged over words not 

imaged. 

In the present study, the control group utilized the 

left hemisphere function of visual word processing. The 

experimental groups added to this the additional left 

hemisphere function of auditory word processing along with 

the right hemisphere specializations of prosodic functions, 

music listening, and picture imaging. 

Triune Brain 

In recent years a theory of brain functioning emerged 

termed the triune brain (MacLean, 1973; Holden, 1979). 

This theory identified three distinct evolutionary stages 

in the development of the human brain: the reptilian 

brain, the old or paleomammalian brain, and the neomammalian 

or neocortex brain. The reptilian brain consists of the 

matrix of the brain stem, the midbrain, the basal ganglia 

and much of the hypothalamus and reticular activating 
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system referred to as the R-complex. The second brain, the 

old mammalian brain consists of the limbic system with two 

nearly concentric rings, one for each hemisphere. The 

limbic system contains the hippocampus which triggers long 

term memory storage and the pituitary gland controlling 

the endocrine system in which an imbalance affects moods. 

The limbic system surrounds the older brain, the R-complex. 

Surrounding the limbic system and proportionally the 

largest of the three brains is the neocortex, divided into 

two hemispheres. 

According to MacLean, each of these three brains has 

its own special abilities and functions. Although inter-

connected by neuronal pathways, each brain is anatomically 

and neurochemically distinct from each other. The R-

complex controls basic biological needs such as hunger and 

sex drive which can play an important role in aggressive 

behavior. The limbic system controls needs which are not 

biological in nature such as emotions and attitudes. 

Malfunctions in the limbic organs can lead to sensations 

such as rage, fear, panic, or pleasure with these emotions 

not always connected to any apparent external causes. The 

neocortex, discussed at length above, deals more with 

external and environmental events. MacLean*s theory, 

according to his interview with Holden (1979), differs from 

the theory of right and left hemispheric specializations 
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in that MacLean ascribes many of the creative, emotional 

functions to the limbic system rather than to the right 

hemisphere. Music and vocal intonation can affect the 

emotions of the limbic system to stimulate feelings of 

pleasantness and happiness. 

Although MacLean suspects inadequate coordination 

between the neocortex and the two older brains, he does 

suggest the neocortex can operate at its optimum only when 

the R-complex and limbic system are satisfied. As all three 

brains increase their interconnectedness, the neocortex 

can dominate. Short-term memory and long-term memory are 

functions primarily of the limbic system with long-term 

memory being a function of all three portions of the triune 

brain. Dimond (1981) concluded, . . the major learning 

circuit of the brain is part of the limbic system . . . and 

involves the thalmus and areas of the reticular formation. 

In essence, therefore, it is subcortical but it has links 

to the cortex, mostly to the temporal lobe by way of the 

mammilary bodies and the hippocampal formation, which can 

be regarded as the area involved in memory coding for dis-

tribution over the cortex and with retrieval from those 

locations (p. 302-303)." 

Lozanov (1978a) suggested baroque music may help to 

produce a relaxed condition. According to triune brain 

theory, relaxation, as produced by this music, would affect 
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the R-complex. The limbic portion of the brain is affected 

by positive affective environments which Lozanov (1978b) 

suggested can be achieved by proper teacher training. This 

integration of the R-complex and limbic portions of the 

brain, according to MacLean (1973), will enhance the neo-

cortical processing of new cognitive information. 

Taxon and Locale Memory Systems 

Long term memory has been broken into two basic 

systems by neurobiologists: taxon system and locale system 

(O'Keefe & Nadel, 1978). At the University of Arkansas 

School for Medical Sciences, Hand (1982) summarized the taxon 

system as not being contextual, not time-referenced, but 

rote in nature. It is governed primarily by the principle 

of category inclusion. Memorization of the Presidents' 

names in serial order would employ the taxon system. 

Differing from taxon, locale long term storage, according 

to Hand, "is based on context. It employs time and space 

coordinates, multiple channels for storage and retrieval 

of any or all of the relationships in the specific memory. 

It is relatively permanent." In learning the Presidents' 

names the locale system is employed when additional 

channels of input are used such as sensory and theoretical 

inputs, visual representations, or imagery. Hand (19 82) 

suggested, "Memories which rely primarily on one communi-

cation mode, the verbal, will be nearly context free and 
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will be stored in the taxon memory, subject to decay un-

less used often. By adding verbal or graphic imagery to 

the text the reader can imagine, that is construct a time-

space context around the verbal information in order to 

store it in the local memory system (p. 96)." 

Vocabulary words encoded in the taxon system are 

taught primarily verbally without context, without time 

i*sfsrence, through rote memorization, with verbal examples 

which establish the categories for the use of those words 

being learned. Information retention may be enhanced by 

using the local system. The local system provides contex-

tual clues, time and space references and multiple channels 

for storage and retrieval, all of which help to increase 

the relative permanence of the information storage. 

Lozanov (1978a, 1978b) suggested using multiple channels 

for teaching vocabulary words. This facilitates the infor-

mation into the locale system for relatively permanent 

storage as opposed to the limited storage retention of the 

taxon system. The multiple channels used by Lozanov were 

music, relaxation, imagery, psychodrama and suggestion. 

Holographic Memory 

The holographic theory of memory advanced by Pribram 

(Pribram & Goleroan, 1979) is similar to the locale memory 

system as cited above. Other neurobiologists who have 

worked on aspects of holographic memory included: Fergus 
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Campbell from Cambridge University, working with spatial 

frequencies; DeValois from University of Berkeley, working 

with Fourier analysis of visual inputs; and Bohm from London 

University, working with theoretical physics, a macro 

universe orientation (Pribram & Goleman, 1979). 

Pribram, who holds a lifetime career research award in 

neuroscience from the National Institute of Health and is 

head of the neuropsychology laboratories at Stanford 

University, contended that all inputs are intertwined and 

ruled out the idea of a separate taxon memory system. He 

suggested that the brain operates according to the same 

mathematical principles as a hologram with sensory inputs 

creating interference patterns. Brain cells, acting as 

frequency analyzers, resonate to auditory wave frequencies, 

light wave frequencies, and other types of electrical wave 

frequencies from within the brain. The appropriate hologram 

is activated by waveforms from "situational cues" when 

recalling information from long-term storage (Pribram & 

Goleman, 1979). When a small corner of a holographic 

plate is cut, the entire image will appear regardless of 

which portion is cut. Memory can be reconstructed from the 

waveforms stimulated in a particular site. This stimulates 

the waveforms in other sites, increasing the amount of 

memory recall. The number of waveforms associated with 

the memory increases as the number of sensory inputs asso-

ciated with the learning situation is increased. 
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Multiple channels of information input increase the 

number of wave forms assimilated, increasing the speci-

ficity of the interference pattern, and ultimately 

storing portions of the memory in multiple locations. All 

aspects of the particular memory may be retrieved from 

stimulation of any storage location, just as an entire 

holographic image is reconstructed from any portion of the 

holographic plate, according to Pribram (Pribram & Goleman, 

1979). 

Lozanov (1978a, 1978b) stressed multiple channel and 

sensory input to enhance and accelerate information 

retention. This multiple channel input is more than addi-

tive in nature when interference patterns are considered. 

For example, vocabulary words can be taught through one 

channel of input, such as auditory, stimulating one wave-

form pattern. Adding a second channel, such as visual 

input, stimulates a wave form for the visual input, as well 

as a wave form for the auditory input, while the brain creates 

a third pattern formed by the interference between the 

auditory and the visual waveforms. One channel of input 

creates one waveform pattern, while two channels of input 

create three waveform patterns. The addition of a third 

channel of input, such as imagery, produces four waveform 

patterns with the pattern of interference between the three 

separate input channels creating a still more specific inter-

ference pattern than with only two input channels. Lozanov*s 
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use of multiple channels is likely to increase long term 

retention by increasing the accessibility of the memory 

through the multiple wave form patterns formed and stored 

holographically. 

Suggestopedia; the Lozanov Method 

The above neuroscientific theories of brain functioning 

overlap in their emphasis on integrating more than one area 

of the brain for long term memory. Lozanov (1978a) used 

this integration in the design of his educational program. 

Applying what he knew as a neuropsychologist, Lozanov 

helped students memorize and learn in an accelerated 

fashion to store and retrieve from long term memory more 

effectively. Lozanov (1978b) stated, 

. . .the process of teaching and learning should 

no longer be considered as 'linear.1 This means that 

the pupil is not to be considered as a multi-

storied machine in which each story works 

independent of the others - in the mathematical 

lesson 'the mathematical story is fed with math-

ematical knowledge, in the music lesson the 

'musical story' receives its necessary infor-

mation and so on with all the subjects — each 

activity detached from all the rest. 

When the educational process is of a 

linear nature, which suggestopedy rejects, 

it consists of dry logicalized teaching that 
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is separated from the essentially inseparable 

'emotional presence.' At the same time it has 

resulted in demotivating and unpleasant con-

scious learning of isolated senseless elements 

before the pupils have grasped the idea of the 

meaningful whole, of the pleasant and moti-

vating global unit which is eventually formed 

out of these meaningless elements (p. 38-39). 

Lozanov contended that classroom learning involves 

suggestions from the teacher. He proposed the most receptive 

atmosphere for the students to receive these suggestions 

is through release of what he termed the "reserve complex" 

which has the following characteristics: (a) tapping 

memory reserves, intellectual activity reserves, creativity 

reserves and the reserves of the whole personality; 

(b) instruction with a feeling of relaxation and not fatigue; 

(c) teaching and learning rated a pleasant experience; and 

(d) softening aggressive tendencies in students and helping 

them to adapt to society (Lozanov, 1978b). 

Stressing the need to teach students how to learn, 

Lozanov (1978a) suggested these principles and means: 

(a) joy, absence of tension and concentrative psychore-

laxation; (b) unity of the conscious-paraconscious and 

integral brain activation; (c) suggestive relationship on 

the level of the reserve complex. Joy is put with learning, 
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mental relaxation and "non-strained concentration." The 

emotional release, according to Lozanov, creates conditions 

for undisturbed intellectual and creative activity without 

causing the fatigue and the considerable consumption of 

energy that accompanies strained attention. He suggested 

the paraconscious is affected by the antisuggestive barriers 

of forces such as the critical-logical, intuitive-affective, 

and ethical-moral. These anti-suggestive barriers may be 

overcome, according to Lozanov, through suggestion and 

coordinating the mental activities of authority, infantil-

ization, double-planeness, intonation, rhythm, and pseudo-

passiveness. Lozanov (1978b) stated, 

. . . in no case does the brain function only 

with its cortex structures, or only with the 

subcortex, or with only the right or the left 

hemisphere. The functional unity of the brain 

is unbreakable no matter that in some cases one 

activity or another comes to the fore. There-

fore, the emotional and motivational complex, the 

image thinking and logical abstraction must be 

activated simultaneously, in its complexity, in 

indivisible unity (p. 24). 

To achieve simultaneous activation of more than one 

part of the brain, Lozanov suggested the use of multiple 

channels of input. The classroom environment and authority 
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of the teacher are additional inputs. In developing a 

course in foreign language, Lozanov used two music sessions 

in presenting new vocabulary words. In the first session 

he used classical music of an emotional nature, and in the 

second session he used classical music which he contended 

would produce muscle relaxation and rhythmical breathing 

even without special exercises other than the music itself. 

During the concert session new words were introduced by 

using special voice intonation to establish teacher 

authority. Additional channels of input were used with 

psychodrama in which students created their own plays, using 

the newly acquired words. Suggestions by the teacher and 

environment contributed to the multi-channel input. Lozanov 

stressed the importance of the suggestion of ease of learning, 

joy of learning, and pleasantness associated with learning. 

With attention given to all of these aspects, Lozanov 

revealed enhanced learning and retention rates. 

Schuster and Mouzon (1982) studied the effect of music 

only as reported by Lozanov on vocabulary learning. They 

compared vocabulary retention scores obtained from three 

groups using music from Handel's "Water Music," Rimsky-

Korsakoff's "Scheherazade Suite," and a no music condition. 

They found the "Water Music" group scored statistically 

significantly higher on vocabulary retention, with the second 

music group scoring in the middle and the no music group 



29 

scoring lowest. The present study also compared voca-

bulary retention scores using the same instruments as in 

the work of Schuster and Mouzon. This study used Handel's 

"Water Music" and added an experimental condition of this 

music plus an imagery exercise. 

The purpose of the study was to determine if there is 

an effect on retention of vocabulary when music and imagery 

are used to accelerate learning. The study's purpose will 

also be to suggest educational implications based on the 

findings. In order to carry out the above purposes the 

following research hypotheses have been formulated. 

Hypotheses 

The following hypotheses were formulated for the study. 

1. There will be a significant difference between 

vocabulary definition retention scores when both imagery 

and music are played during the learning sequence than 

when there is no music and no imagery during the learning 

sequence. 

2. There will be a significant difference between 

vocabulary definition retention scores when music is 

played during the learning sequence than when no music is 

played. 

3. There will be a significant difference between 

vocabulary definition retention scores when both imagery 

and music are played during the learning sequence than when 

music only is used during the learning sequence. 
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4. There will be a significant difference in the 

scores from the Affective Attitude instruments when both 

imagery and music are used during the learning sequence 

than when there is no music and no imagery during the 

learning sequence. 

5. There will be a significant difference in the 

scores from the Affective Attitude instruments when music 

is played during the learning sequence than when no music 

is played during the learning sequence. 

6. There will be a significant difference in the 

scores for the Affective Attitude instruments when music 

and imagery are used during the learning sequence than when 

music only is used during the learning sequence. 

Method 

Subjects 

The subjects of the study were obtained from the ALA 

accredited Library Science Masters level classes of North 

Texas State University during the summer, 1982, session. The 

Mean age of the students enrolled in the Library Science 

classes used in the study was 33.2 years. Students ad-

mitted to the program must have a minimum of 2.75 grade 

point average and score at least 1000 on the graduate record 

exam. A total of 74 subjects divided between five classes 

participated in the study including a music plus imagery 

experimental group of 18 subjects, a music only experimental 
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group of 32 subjects, and a control group of 24 subjects. 

These classes were designated experimental or control by 

random selection. All subjects were advised the results of 

the testing would be available in the School of Library 

and Information Sciences. 

Design 

A quasi-experimental design (Campbell & Stanley, 1972) 

was employed. Subjects served in one of three treatment 

conditions: music plus imagery, music only, or no-treatment. 

All subjects received a pretest identical to the posttest 

and a list of the defined words to study. Additionally, 

all subjects received Affective Rating Scale #1 twice during 

the learning sequence and Affective Rating Scale #2 following 

the immediate criterion test and again after the delayed 

criterion test. 

Subjects in the music plus imagery group heard 

Handel's "Water Music" and the experimenter read aloud the 

words. Subjects in the music only condition heard the same 

music. No-treatment subjects did not hear music or the 

words read aloud. 

Instruments 

A vocabulary list of 25 words as developed by Schuster 

(Schuster & Mouzan, 1982) was the pretest (Appendix A) and 

the posttest (Appendix E and G). Schuster's original work 

in this area was with nonsense words and he later developed 
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lists based on low usage words with low recognition. 

Schuster's lists included a pool of 200 rare words wherein 

the words all had been above the median in terms of tested 

subjects' ability to remember their definitions. The list 

used in this study was comprised of 25 words drawn from 

Schuster's rare word list. The retention quiz had the stimulus 

25 words presented alphabetically on the left hand side of the 

page, with their definitions presented alphabetically on 

the right half of the page in a matching format with five 

distractors included to minimize guessing. Each subject 

received a list of vocabulary words to study (Appendix C). 

These words were all defined with the same definitions as 

those found on the pretest and posttest; however, the words 

were presented on the page in a random order and without 

the five distractor definitions. 

The study used two affective rating instruments, each 

of which utilized a nine point scale 1-very low, to 5-

intermediate, to 9-highest. The first affective instrument 

(Appendix B and D) was divided into three statements: 

"I feel relaxed"; "I feel happy"; and "I like participating 

in this experience." This instrument measured affective 

attitude immediately after hearing three minutes of 

music and again after studying the vocabulary list. The 

second affective instrument (Appendix F and H) was divided 

into two statements: "this was a pleasant experience"; 

and "I feel alert." This scale measured affective feelings 
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immediately following the posttest and again following 

the one week delayed posttest. 

Procedure for Collecting Data 

Each class in the study was designated as either a 

control group or an experimental group: the first experi-

mental group was music plus imagery and the second experimental 

group was music only. The subjects were briefly advised as 

to the nature of the study, the availability of the results, 

and of anonyminity. 

Subjects were given five minutes to complete the 

pretest (Appendix A) matching any definitions they could. 

For the next three minutes they were asked to "sit quietly 

without discussing the test." The two experimental groups 

listened to three minutes of Handel's "Water Music," being 

instructed to listen to the music very carefully, to close 

their eyes if they so desired, allowing the music to help 

them relax. Music was not played for the control group. 

Turning the pretest over, subjects completed Affective 

Rating #1 (Appendix B). 

Given the words correctly defined (Appendix C), all 

subjects had a total of six minutes study time before taking 

the posttest (Appendix E). The first experimental group 

had the six minutes broken into two periods: during the 

first two and one-half minutes the experimenter read the 

words and definitions using a wide range of vocal inton-

ations given the suggestion their eyes be closed to 
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facilitate imagery; the remaining three and one-half 

minutes the subjects studied the list on their own. The 

music continued to play during the learning sequence. 

The second experimental group studied the words on their 

own for six minutes while the music continued to play. 

The control group studied the words without any treatment. 

At the end of the six minute study period Affective Rating 

#1 (Appendix D) was completed. The posttest (Appendix E) 

had a three minute time limit. This was followed by 

Affective Rating #2 (Appendix F). All subjects were asked 

to designate their gender and whether or not they had a 

music background including extensive playing and reading 

of music or composing of music. 

The posttest (Appendix G), limited to three minutes, 

followed by the Affective Rating #2 (Appendix H) was admin-

istered one week later. Subjects were again asked to 

label their page as to female or male and for music back-

ground. 

All instruments were hand scored by the experimenter 

with all scores transferred to worksheets for computer 

analysis. 

Definition of Terms 

For the purpose of this study the following definitions 

were used. 
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1. Baroque music refers to a specific selection of 

music, Handel's "Water Music," which was written in a 

particular time period sometimes referred to as "late 

baroque." For the purpose of this study music without 

flair and with a steady beat was preferable. 

2. Imagery refers to the visualization of a word 

while the eyes are closed. 

3. Affective attitudes refers to the individual's 

subjective feelings at the moment as self-reported. 

4. Suggestopedia refers to the use of suggestion in 

a learning situation, in a classroom. Suggestion is more 

non-verbal and unconscious than verbal and conscious 

(Schmid, 1980). 

Results 

Hypotheses one, two, and three were tested by analysis 

of covariance to determine if a significant difference 

existed between groups on the immediate posttest, and the 

same hypotheses were tested by analysis of variance to 

determine if a significant difference existed between groups 

on the one week delayed posttest. 

Hypotheses four, five, and six were tested by analysis 

of variance to determine if a significant difference existed 

between groups on the Affective Rating instruments. A 

Pearson Product Moment Correlation was employed to determine 
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whether or not there was a relationship between the admin-

istrations of the Affective Rating instruments and the 

immediate and delayed criterion test. 

Table 1 shows the F value obtained in the analysis of co-

variance on the immediate criterion test for hypotheses 

one, two, and three. One-way analysis of covariance with 

the pretest between groups 1 and 2, groups 1 and 3, and 

groups 2 and 3 reveals a significance of F = 4.513, <.04 

for groups 1 and 2; therefore hypothesis two is supported 

in terms of the immediate criterion test. 

Table 2 shows the F value obtained in the anlaysis 

of variance on the one week delayed criterion test for 

hypotheses one, two, and three. One-way analysis of 

variance between groups 1 and 2, groups 1 and 3, and 

groups 2 and 3 reveals a significance of F = 11.584, 

£ < .01 for groups 1 and 2; and a significance of 

F = 13.318, £ < .01 for groups 1 and 3; therefore hypotheses 

one and two are supported in terms of the delayed criterion 

test. The control group differed significantly from each 

of the experimental groups while the two experimental 

groups did not differ significantly from each other. It 

can be noted that the mean score for group 3, music plus 

imagery, was higher than that obtained by group 2, music 

only; however, this difference did not support hypothesis 

three. Although group 2, music only, obtained the highest 
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mean score on the immediate posttest, group three, music 

plus imagery, obtained the highest score on the delayed 

criterion test. 

Table 3 shows the F value obtained in the three-way 

analysis of variance between groups for each of the Affective 

Rating instruments for hypotheses four, five, and six. 

Analysis of variance between groups for instrument #2 

(following the immediate criterion test) revealed a signi-

ficance of F = 3.367, £ < .04; therefore hypotheses four, 

five, and six are supported only for Affective Rating #2. 

Table 4 breaks down Affective Rating #2 by group means, 

Table 4 

Affective Attitude Rating #2 Following 

Immediate Criterion Test by Groups 

Group N Means Standard 
Deviation 

1 24 10.667 4.35 

2 32 12.875 3.39 

3 18 13.444 3.79 

95 Percent Confidence Interval for Mean = 11.384 to 13.210 

ANOVA between groups significant at .05 level 

revealing that group one, the control group, was significantly 

lower and that group three, the experimental group of music 
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plus imagery, was significantly higher in the group mean 

ratings of affective attitude. 

A Pearson product moment correlation matrix was con-

structed to ascertain significant intragroup relationships 

between the variables. These findings are presented in 

Table 5. There is a significant relationship at the £ .05 

level between the first administration of Affective Rating 

#1 with the repeated administration of this instrument; be-

tween the first administration of Affective Rating #1 with 

Affective Rating #2; between the repeated administration of 

Affective Rating #1 with Affective Rating #2; between 

Affective Rating #2 and the immediate criterion test; and 

between the delayed administration of Affective Rating #2 

with the delayed criterion test. 

In Table 6 analysis of variance revealed no significance 

between groups of subjects with respect to music background 

on the two criterion tests for the experimental groups only. 

Table 6 

Analysis of Variance on Criterion Test by Group 

with Music Background and Group 

with No Music Background 

N Degrees of Sum of Mean F 
Freedom Squares Square Ratio 

50 1 between 48.81 48.8098 1.774 
48 within 1320.71 27.5149 
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Discussion 

This study explored the effect of baroque music and 

imagery on vocabulary definition retention. Analysis of 

covariance between groups for the immediate vocabulary 

retention test with a pretest covariate (see Table 1) 

revealed a statistically significant difference for the 

music only group over the control group. On the one week 

delayed vocabulary test, analysis of variance for the three 

groups revealed a significant difference for each of the two 

experimental groups over the control group (see Table 2). 

The music only group scored highest on the immediate voca-

bulary test while the music plus imagery group scored 

highest on the delayed vocabulary test; however, this dif-

ference between the two experimental groups was not great 

enough to be statistically significant in either testing 

condition. This suggests that using multiple channels 

of input may increase long term retention of the words even 

when it appears to have little effect on the short term 

retention. This is consistent with theories of brain 

functioning which state that added channels of input store 

the information into multiple locations, strengthening its 

effect on holographic memory (Pribram & Goleman, 1979), 

and creating multiple locale points for recall (O'Keefe & 

Nadel, 1978). These data are also consistent with the 
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theory of the triune brain (MacLean, 1973) , as the multiple 

channels of input used in this study were theorized to 

activate more than one portion of the brain vertically; 

and according to right/left hemispheric theory (Sperry, 

1960; Bradshaw & Nettleton, 1981) the brain was activated 

horizontally by the conditions established in the exper-

imental groups. 

A significant relationship (see Table 5) was revealed 

between the two affective rating scales, and also between 

the two administrations of Affective Rating Scale #1. 

Analysis of variance between groups for each affective 

rating instrument (see Table 3) revealed a significant 

difference only in Affective Rating #2 following the imme-

diate vocabulary test. A comparison of group means on 

Affective Rating #2 (see Table 4) shows the control group's 

affective rating was significantly lower than the other 

two groups, while the music plus imagery group's mean 

rating was higher than the other two groups. This suggests 

that the use of multiple channels of input enhances a 

positive attitude of the experience and a feeling of 

alertness. There is a significant relationship between 

Affective Rating Scale #2 and the scores on the immediate 

vocabulary test and again with the delayed vocabulary test 

(see Table 5). As predicted, the group reporting the 

highest mean affective rating had the greatest mean 
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vocabulary retention over a one week delayed time period. 

This is consistent with Lozanov's (1978a) emphasis on the 

effect of the affective environment on enhanced information 

retention. In MacLean's (1973) theory of the triune brain 

he stressed the role of the limbic system in neocortical 

learning. Since the pituitary gland controls emotions, he 

theorized there is a correlational relationship between the 

emotional state of the limbic system and the information 

storage and retention capabilities of the neocortex. Like-

wise, right/left hemisphere brain functioning theory (Sperry 

and others) stressed the relationship between a calm, posi-

tive attitude in the right hemisphere enhancing the left 

hemisphere's ability to process cognitive information. 

The literature suggested music may be processed differ-

ently by those persons with music background and those without. 

In this study there was no significant difference in the scores 

attained by those with a music background when compared to 

those without music background (see Table 6). It appeared 

that regardless of the actual processing of the music within 

the brain, the additive affect of certain music as an addi-

tional channel of input enhanced information retention. 

In summary, the findings of the study are listed as follows, 

1. On the immediate vocabulary retention test there was 

a significant difference between the experimental group of 

music only and the control group. 
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2. On the delayed vocabulary retention test there was 

a significant difference between the experimental group of 

music only and the control group. 

3. On the delayed vocabulary retention test there was 

a significant difference between the experimental group of 

music plus imagery and the control group. 

4. Analysis of variance between groups on Attitude 

Rating #2, following the immediate vocabulary retention 

test, revealed a significant difference in mean ratings 

with the experimental group of music plus imagery scoring 

highest, the experimental group of music only scoring in 

the middle, and the control group scoring lowest. 

5. Affective Rating #1 was positively correlated 

with Affective Rating #1 repeated and with Affective 

Rating #2. 

6. Affective Rating #1 repeated was positively 

correlated with Affective Rating #2. 

7. Affective Rating #2 was positively correlated 

with the immediate criterion test. 

8. Affective Rating #2 repeated was positively 

correlated with the delayed criterion test. 

9. There was no significant difference between sub-

jects with music background and subjects with no music 

background on the criterion test. 
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Based on the findings of this study, the following 

conclusions are drawn. 

1. Baroque music appears to be a contributing factor 

to increasing both immediate and delayed information retention, 

2. Baroque music plus imagery appears to increase 

delayed information retention. 

3. Higher affective ratings are related to higher 

retention scores in both the immediate condition and the 

delayed condition. 

Based on these conclusions, several recommendations 

seem warranted for future research based on this study: 

1. It is suggested that the study be replicated using 

different music selections from both classical and non-

classical composers. 

2. Future research in this area should include larger 

samples. The data pointed up trends which might be signi-

ficant with a larger sample size. 

3. This study was conducted using Library Science 

students. For the results discovered in the study to have 

greater generalizability to the field of education, other 

studies should be conducted using populations from different 

subject areas. Additionally, it would be beneficial for 

future studies to use populations from other educational 

levels such as elementary, junior high, and senior high 

using a modified word list. 
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4. Future research could isolate other channels of 

input from Lozanov's (1978a) work for study such as sug-

gestion, relaxation, or the various affective aspects he 

proposes. 

Implications 

It should be reemphasized that brain function theories 

from neuroscientific research are relatively new, having 

emerged in the last decade. An implication of that fact 

could be that there is a need to translate these theories 

into educational practice. It could be further implied 

that these practices should be incorporated into teacher 

education programs. Techniques and tools for effective 

teaching are currently taught in such programs and under-

standing brain functioning might help put together what is 

already known in the field into an integrated whole. For 

example, the literature is replete with information regarding 

learning styles, in which it is suggested that preferred 

learning styles and teaching styles are related to student 

performance (Dunn, 1978; Hardy, 1980; Hill, 1981). With 

the current neuroscientific findings, learning styles and 

individual differences can be further explained in terms of 

how the brain functions. As educators better understand 

brain functioning, they may begin to integrate current 

teaching theories and strategies into a complementary whole. 

At the University of Arkansas School for Medical Sciences, 

learning techniques developed from brain research theories 
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have already been put into practice. Some classes are 

taught with a particular music background as suggested by 

Lozanov (1978) and additional channels of input are employed 

•*-n the teaching of large amounts of cognitive information in 

some courses. Also, students are given the opportunity for 

special instruction on how to study using multiple channel 

inputs. 

As understanding of how the brain functions continues 

to grow, educators should be given the opportunity to relate 

the current theories in individual learning and teaching 

styles and techniques into complementary patterns to increase 

rates and retention of information. 
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_badchen 

__benmost 

__cretaceous 

_cyanope 

_deictic 

_dimpsy 

_facinorous 

_footle 

_gally 

_gridelin 

_kiddier 

_kittle 

_laches 

_logian 

_meecher 

_mobiliary 

_podesta 

_pruinose 

_ranny 

runcation 

secant 

_sepiment 

tushery 

twibill 

Appendix A 

Pretest 

1. to act or talk foolishly, 

to waste time 

2. bearing false witness 

3. blonde 

4. a carriage or coach 

5. a ceramic ware 

6. chalky 

7. covered with white blossoms 

8. a cutting line 

9. dark or dusky 

10. a fence 

11. to frighten 

12. innermost 

13. a judge 

14. a maxim or slogan 

15. mongrol calf 

16. pertaining to furniture 

17. poor writing style 

18. a professional jester 

19. a protein 

20. pulling weeds 

21. a reddish purple 

22. serving as a covering 

23. a showing or pointing out 
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Appendix A (continued) 

_whirlicote 24. a sworn adherent 

25. to tickle or perplex 

26. a truant or theif 

27. two headed ax 

28. a vegetable seller 

29. undue delay 

30. wicked or infamous 
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Appendix B 

Affective Rating Scale #1* 

Directions: Indicate your response to the following state-

ments by marking the instrument according to 

l=strongly disagree through 9=strongly agree. 

1. I feel relaxed 

strongly 
disagree 

strongly 
agree 

2. I feel happy 

strongly 
disagree 

strongly 
agree 

3. I like participating in this experience 

strongly 
disagree 

strongly 
agree 

*D• H. Schuster, "Music and Vocabulary Learning," Journal of 

Suggestive-Accelerative Learning and Teaching, (in press). 
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Appendix C 

1. podesta - a judge 

2. whirlicote - a carriage or coach 

3. footle - to act or talk foolishly, to waste time 

4. kittle - to tickle or perplex 

5. laches - undue delay 

6. runcation - pulling weeds 

7. cretaceous - chalky 

8. facinorous - wicked or infamous 

9. kiddier - a vegetable seller 

10. mobiliary - pertaining to furniture 

11. twibill - two headed ax 

12. gaily - to frighten or terrify 

13. dimpsy - dark or dusky 

14. badchen - a professional jester 

15. gridelin - a reddish purple 

16. sepiment - a fence 

17. pruinose - covered with white blossoms 

18. meecher - truant or thief 

19. cyanope - blonde 

20. secant - a cutting line 

21. benmost - innermost 

22. deictic - showing or pointing out directly 

23. logian - a maxim or slogan 

24. ranny - mongrol calf 

25. tushery - poor writing style 
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Appendix D 

Affective Rating Scale #1* 

Indicate your response to the following statements 

by marking the instrument according to 1= 

strongly disagree through 9 = strongly agree 

1. I feel relaxed 

Directions 

strongly 
disagree 

strongly 
agree 

2. I feel happy 

strongly 
disagree strongly 

agree 

3. I like participating in this experience 

strongly 
disagree strongly 

agree 

*D. H. Schuster, "Music and Vocabulary Learning," Journal of 

Suggestive-Accelerative Learning and Teaching, (in press). 
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_badchen 

__benmost 

_cretaceous 

_cyanope 

_deictic 

_dimpsy 

_f acinorous 

_footle 

_gally 

_gridelin 

_kiddier 

_kittle 

_laches 

_logian 

jneecher 

jnobiliary 

_podesta 

_pruinose 

_ranny 

_runcation 

secant 

sepiment 

tushery 

twibill 

Appendix E 

Posttest 

1. to act or talk or foolishly, 

to waste time 

2. bearing false witness 

3. blonde 

4. a carriage or coach 

5. a ceramic ware 

6. chalky 

7. covered with white blossoms 

8. a cutting line 

9. dark or dusky 

10. a fence 

11. to frighten 

12. innermost 

13. a judge 

14. a maxim or slogan 

15. mongrol calf 

16. pertaining to furniture 

17. poor writing style 

18. a professional jester 

19. a protein 

20. pulling weeds 

21. a reddish purple 

22. serving as a covering 

23. a showing or pointing out 
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Appendix E (continued) 

whirlicote 24. a sworn adherent 

25. to tickle or perplex 

26. a truant or thief 

27. two headed, ax 

28. a vegetable seller 

29. undue delay 

30. wicked or infamous 
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Appendix F 

Affective Rating Scale #2* 

Directions: Indicate your response to the following state-

ments by marking the instrument according to 

1 = strongly disagree through 9 = strongly agree. 

1. This was a pleasant experience 

strongly 
disagree 

strongly 
agree 

2. I feel alert 

strongly 
disagree 

strongly 
agree 

*D. H. Schuster, "Music and Vocabulary Learning," Journal of 

Suggestive—Accelerative Learning and Teaching, (in press) 
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Appendix G 

Delayed Vocabulary Test 

badchen 1. to act or talk foolishly, 

benmost to waste time 

cretaceous 2. bearing false witness 

cyanope 3. blonde 

deictic 4. a carriage or coach 

dimpsy 5. a ceramic ware 

facinorous 6. chalky 

footle 7. covered with white blossoms 

gaily 8. a cutting line 

gridelin 9. dark or dusky 

kiddier 10. a fence 

kittle 11. to frighten 

laches 12. innermost 

logian 13. a judge 

meecher 14. a maxim or slogan 

mobiliary 15. mongrol calf 

podesta 16. pertaining to furniture 

pruinose 17. poor writing style 

ranny 18. a professional jester 

runcation 19. a protein 

secant 20. pulling weeds 

sepiment 21. a reddish purple 

tushery 22. serving as a covering 

twibill 23. a showing or pointing out 
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Appendix G (continued) 

_whirlicote 24. a sworn adherent 

25. to tickle or perplex 

26. a truant or thief 

27. two headed ax 

28. a vegetable seller 

29. undue delay 

30. wicked or infamous 
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Appendix H 

Affective Rating Scale #2* 

Indicate your response to the following state-

ments by marking the instrument according to 

1 = strongly disagree through 9 = strongly agree. 

1. This was a pleasant experience 

Directions 

strongly 
disagree 

strongly 
agree 

2. I feel alert 

strongly 
disagree 

strongly 
agree 

*D. H. Schuster, "Music and Vocabulary Learning," Journal of 

Suggestive-Accelerative Learning and Teaching, (in press) 
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