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ABSTRACT
The purpose of this study was to examine the electrophysiological differences between baseline EEG
frequencies and EEG frequencies obtained during a psychomotor response to music stimuli.
Additionally, electrophysiological differences between two different music conditions were compared.
Generally, results of experiments involving music processing have been highly dependent upon
interacting variables such as the nature of the musical material or the nature of the task. Initially, one
hundred children between the ages of four and six were selected to participate in a developmental
research study. These children were individually evaluated using tests of cognitive ability, academic
achievement, academic readiness, etc. Thirty-two of these children were randomly selected to
participate in a brain mapping study. A subgroup from this population was selected for inclusion in
this study based upon the artifact-free nature of the data. Thirteen children had EEG recorded during
three conditions: 1) two minutes of sitting quietly with their eyes open; 2) one minute tapping in
rhythm to “Vivaldi:Allegro” at 130 m. m.; and 3) one minute tapping in thythm to an Irish folk song
“O’Keefe Slide/Kerry Slide” at 120 m.m. Thirty seconds of artifact-free data were edited from each of
the three conditions for each child. A Fast Fourier Transformation (FFT) was performed on each
edited EEG segment and the relative power percentage for each of the 21 electrodes was recorded for
the Theta, Alpha, and Beta II frequencies. One-way ANOVA's were performed for each of the
frequencies for each electrode site. The bilateral central sites (C3 & C4) which reflect sensory motor
activation and the bilateral temporal lobe sites (T3, T4, T5 and T6) which reflect auditory perception
were reported in this study. There was a significant increase in the relative power percentages for the
theta frequency in the eyes open condition compared to the two music conditions in the sensory motor
strip sites (C3 and C4). There were also significant differences within the theta frequency at the right
temporal sites and the left anterior temporal site between the eyes open and muéic conditions which
supports previous research findings. Alpha activity decreased at all of the reported sites from the eyes
open to music conditions. The motoric output requirement of the task seemed to cause greater cognitive
involvement therefore, less alpha activation. Beta II activation decreased at the same sites that showed

theta increases which suggest a related effect.
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Quantitative EEG Differences Between Baseline

and Psychomotor Response to Music

It has been commonly suggested that the right cerebral hemisphere plays a dominant role in the
processing of musical sounds. Early studies served to distinguish hemispheric functioning during
the processing of speech and nonspeech sounds. Milner (1962) tested adult patients with the -
Seashore Measurement of Musical Talent after temporal lobectomies were done for epilepsy. She
discovered that timbre and tonal memory were impaired in those patients with right temporgl’l
lobectomies, but not so much by those with left temporal lobectomies. These findings suggested
that tonal perception depended more on right temporal activity. Milner also noted that rhythmic
elements seemed to be less hemispherically specialized.

By the 1970’s it was becoming evident that the processing of musical sound was much more
complex and dependent on individual characteristics. Studies began to focus more on functional
brain tasks rather than generalized hemispheric dominance. During this decade the evolution of
knowledge and technology allowed for more elementary and détailed research. A study by McKee,
Humphreys, and McAdam (1973) examined the alpha activity over temporal-parietal sites while
adult subjects were engaged in a musical task or in linguistic tasks of varying difficulty. Alpha
ratios were found to be highest for the musical task and to decrease progressively with increasing
difficulty of the linguistic tasks.

Bever and Chiarello (1974) examined cerebral dominance in musicians and nonmusicians. This
important study disputed the generalization that speech activity occurred predominantly in the left
hemisphere and that the right hemisphere was specialized for many of the nonlinguistic functions.
This study was a leader in differentiating types of musical perceptions and suggesting the
hypothesis that the left hemisphere dominates analytic processing and the right hemisphere is active
in more holistically or spatially oriented processing. This hypothesis was supported by other
studies conducted Davidson and Schwartz (1977), Gates and Bradshaw (1977), Johnson (1977),
and Shannon (1980).



Dichotically presented stimuli of musical materials, such as melodies, chords, and musical
tones, popular songs, singing, and whistling have produced a left-ear advantage. San Martini &
Rossi (1988) found a moderate degree of EEG power asymmetry favoring the left hemisphere
during a chord recognition task in a sample of adults aged 17 - 30 yrs. However, their data failed
to support the hypothesis that individual differences of ear advantage in a dichotic chord test
significantly affect the EEG frequencies. |

The effects of two musical stimuli and silence were measured by monitoring the EEG within the
temporal lobes of 30 children (quman, 1978). The experiment also investigated the effects of
music with text (a children’s story), music alone, and text alone, on temporal lobe alpha production
during the silence condition, with no significant difference evident between the two aural
conditions. Other comparisons revealed no significant difference between age groups in the total
number of seconds spent in alpha, but did find a significant correlation between age group and
aural conditions.

‘A study that measured the auditory perception of music by topographic brain mapping
(Breitling, Gunenther, & Rondot, 1987), examined right-handed normal, adult subjects. Musical
material was broken down into a single note, a scale, and a melody. The results of this study
revealed a predominance of left midtefnporal electrical activity for the note and scale conditions,
and a predominance of right midtemporal and frontal electrical activity for the melody. Later, Heft
(1990) used brain mapping to measure the effect of music relaxation training on brain wave activity
using two right-handed, college-age, female subjects. No significant differences were found in the
brain wave activity under silence and contrasting music conditions.

Alpha wave production in musicians and nonmusicians has been examined in several studies
(Wagner, 1975; Wagner & Menzel, 1977; McElwain, 1974, 1979). Consistent findings in these
experiments reveal that musicians characteristically produce overall higher levels of alpha rhythms
than nonmusicians. Prior research suggests that although there is a general tendency for the right
hemisphere to process musical sounds, the functional lateralization is ultimately determined by the

listener’s interest, skills, and relationship to the stimuli. Ross (1992) summarizes that the
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neurology underlying musical and artistic creativity is a very complex affair that involves the
participation of the whole brain, rather than just the right hemisphere, as currently popularized in
the press.

Rhythmic training is an impertant part of early childhood music education (Weikart, 1989).
Weikart contends that there is a relatinship between early rhythmic training and enhancement of
preacademic skills. Research is needed to provide baseline data of how music perception is
manifested within the brain. A clearer understanding of how music and music-related tasks are
manifested in the electrical activity of the brain is the first step in developing better instructional
strategies for early education in music. |

The purpose of this study was to examine the electrophysiological differences between baseline
EEG frequencies and EEG frequencies obtained during a psychomotor response to music stimuli.
Additionally, electrophysiological differences between two different music conditions were
compared. It is a popular notion that whereas in most people language is processed in the left
cerebral hemisphere, music is processed in the right. Generally, results of experiments involving ’
musical processing have been shown to be highly dependent on a series of interacting variables -
such as: the nature of musical material (familiarity, complexity, melodic vs. rhythmical vs.
harmonic), the nature of the task (delayed vs immediate recognition, single vs multiple choice,
degree of difficulty) and individual differences (sex, musical skill).

Methodology

Subjects. Initially one hundred four, five and six year old children were individually evaluated
using measures of intelligence, academic achievement, personality, and social-emotional history.
The subjects were recruited from the Child Development Center at the Texas Woman's University
and neighboring schools. Thirty-two of these children were selected at random from the larger
sample for the brain mapping portion of the study. A subgroup of thirteen children from that
population was selected for inclusion in this study based upon the artifact-free nature of their data.
All thirteen subjects were caucasian, six were boys and seven were girls. The mean age was 5.2

years. Eleven of the subjects parents were married while two were single parents. Thirty-eight
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percent of the fathers had attended graduate school, 23% had graduated from college, 23%
attended college, 8% Graduated from high school only, and 8% had educational status unknown.
Fifty-four percent of the subjects mothers attended graduate school, 15% graduated from college,
8% attended college, 15% graduated from high school, and 8% had educational status unknown.
The mean family income from the selected subjects was $51,692. The mean Broad Cognitive
Ability Score from the Woodcock-Johnson Revised Tests of Cognitive Abilities was 108.23 (100
is average, with a standard deviation of 15).

Procedures. Thirteen children had EEG recorded during three conditions: 1) two minutes of
sitting quietly with their eyes open; 2) one minute tapping in thythm to “Vivaldi:Allegro” at 130
m.m.; and 3) one minute tapping in rhythm to an Irish folk song “O’Keefe Slide/Kerry Slide” at
120 m.m. The children were given a pair of rhythm sticks that they were instructed to tap together
in rhythm to one each of the music samples that they heard. The thirteen subjects had their brain
electrical activity recorded using an electrocap containing twenty-one sewn-in, tin electrodes placed
on the head of each subject. Electrodes were sewn into the cap according to the International 10-20
system (Jasper, 1958). The ground was placed at a midline location between Fpz and Fz. Linked
earlobes served as the common reference. Brain electrical activity from the twenty channels was
amplified. The digitized A/D output and the DC offset was calibrated at the beginning of the data
collection and was stored on each subject's record. The A/D converter, used by the Brain Atlas
was an 8-bit unipolar converter which yielded accurate readings to +/- 2.5 volts. Amplifier and DC
offset values were controlled within a 2% fange. High and low pass filter setting were set at 100
and 1.0 réspectively. The gain was set at 20,000 and the 60 Hz, notch filter was set at the "in"
position. An EEG sampling rate of 200 Hz. was used for the data collection of the eyes open and
the music conditions. The impedances were kept below 4 kohms and were balanced across all
channels within 3 kohms.

Brain Atlas III. The Brain Atlas III (BioLogic System Corporation, Mudelein, IL) is a
personal computer-based system designed to measure the electrical activity of the brain. The

hardware consists of a Zenith® AT compatible 386 CPU, a NEC MultiSync® EGA monitor, a 20
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megabyte IOMEGA® Bernoulli disk drive and a 20 channel subsystem for analog-to-digital
-conversion, filtering and amplification. The 'Brain Atlas III software, version #2.35, Model #172
was used in data collection and analyses.

Macintosh® Ilcx. The Macintosh Ilcx computer was used in this study to present the
digitized recordings of the two music samples. MacRecorder (MacroMedia, 1991) was used to
digitize the sound recordings. The digitized sounds were saved as resource files and played back to
each subject using Hypercard™, an authoring program for the Macintosh computer. .

Data Analysis: Two second segments containing artifacts (e.g., eye blinks) were deleted from
each of the three records (eyes open, music sample 1, and music sample 2) and a Fast Fourier
Transformation (FFT) was calculated on the remaining data. The FFT separates the brain electrical
activity into frequencies ranging from .5 to 32 hertz. For each of the three conditions, the
amplitudes were separated into eight frequency band widths each containing eight sampled points
of data as shown in Figure 1.

Figure 1.
FFT Band Widths Used in Data Analyses

Delta .5 to 4 hertz

Theta 4.5 to 8 hertz

Alpha  8.5to 12 hertz
Betal 12.5to 16 hertz
BetaIl 16.5 to 20 hertz
Beta IIT  20.5 to 24 hertz
BetaIV 24.5 to 28 hertz
Beta V. 28.5 to 32 hertz

Relative power was calculated for each FFT band width for each of the twenty-one electrode
sites. Relative power is calculated by dividing the sum of the amplitudes for all frequencies by the
sum of the amplitudes squared for each frequency range. Relative power represents the percentage
of the total power found within a given frequency range at a particular site. The relative power
percentages were calculated across subjects using the FFT Editing Program (Miller, 1993). The

relative power percentages were averaged together across subjects for each of the conditions: eyes

open, music sample 1, and music sample 2, then a repeated measures one-way ANOVA was



computed for each electrode site. Since this task entailed the use of rhythmic motoric output in
response to a musical input, the number of electrode sites discussed in this paper will be limited to
bilateral temporal sites (T3, T4, T5, and T6) and bilateral motor strip sites (C3, C4). Previous
research in this area has predominantly focused on alpha activity changes. For purposes of this
study, three frequencies are discussed: theta, alpha, and beta II. The relative power mean and
standard deviations for each of the three conditions and the ANOVA results for the theta frequency
band (4.5-8 Hz) are presented in Table 1.

Table 1

Relative Power Statistics for the Theta Frequency Band (4.5-8 Hz)

Eyes Open Music 1 Music 2

Condition Condition Condition ANOVA
Site: | Mean S.D. | Mean S.D.| Mean S.D. | F value p value
C3 23.23 1.86 | 27.87 0.71 ] 28.70 0.40]1126.42 .001
C4 24.74 1.83 126.16 0.69 [ 28.00 028 2625 .001
T3 20.65 1.26 |22.48 0.44 [ 23.85 0.32] 5699 .001
TS 24.13 1.70 | 27.18 0.40 [ 28.57 043 ] 68.04 .001
T4 21.98 0.67 |22.01 0.34 [ 23.85 0.55] 64.23 .001
T6 26.17 1.56 |25.75 0.81 [ 26.50 0.39 244 108

As shown in Table 1, the ANOVA revealed a significant difference (p < .001) between the three
conditions for the sensory motor strip sites (C3 and C4). There was a significant increase in the
relative power percentages from the eyes open condition as compared to the two music conditions.
The ANOVA revealed a significant difference (p <.001) between the three conditions for the right
temporal lobe sites (T3 and T5). There was a significant increase in the relative power percentages
from the eyes open to the music conditions. The ANOVA revealed a significant difference (p <
.001) bétween the three conditions for the left anterior temporal site (T4) but not the left posterior
temporal site. There was a significant increase in the relative power percentages at T4 from the eyes
open to the music conditions.

The relative power mean and standard deviations for each of the three conditions and the
ANOVA results for the alpha frequency band (8.5-12 Hz) are presented in Table 2. As shown in
Table 2 the ANOVA rev?aled significant differences (p <.001) between the three conditions for

both sensory motor sites and each of the right and left temporal lobe sites. For each of the five
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Table 2

Relative Power Statistics for the Alpha Frequency Band (8:5-12 Hz)

Eyes Open Music 1 Music 2

Condition Condition Condition ANOVA
Site: | Mean S.D. [ Mean S.D.| Mean S.D.|F value p value
C3 26.87 4.95 11891 1.16 | 16.50 048 | 64.63 .001
C4 [23.20 4.66 19.42 1.04 | 17.17 049 16.81 .001
T3 13.85 1.69 | 12.76 036 [11.91 0.15{ 12.35 .001
TS 18.15 2.05 [15.66 0.93113.50 0441 41.08 .001
T4 14.88 1.27113.86 0.78 1 12.49 0.13[ 23.99 .001
T6 16.05 1.08 | 13.27 0.99111.42 0.47[371.18 .001

sites, there was a decrease of relative power percentage within the alpha frequency band. .
The relative power mean and standard deviations for each of the three conditions and the
ANOVA results for the beta II frequency band (16.5-20 Hz) are presented in Table 3.
Table 3

Relative Power Statistics for the Beta II Frequency Band (16.5-20 Hz)

Eyes Open Music 1 Music 2

Condition - Condition Condition ANOVA
Site: | Mean S.D. | Mean S.D.| Mean S.D.|F value p value
C3 291 0.18] 2.49 0.03] 241 002] 96.65 .001
C4 2.42 027 ] 2.41 0.06| 2.41 0.03 0.04 .960
T3 7.95 1.94 | 598 0.31] 5.56 023] 18.02 .001
TS 2.95 0.36] 242 0.07] 241 006 28.90 .001
T4 5.15 1.17] 4.67 0.17] 4.55 0.12 3.16 .06l
T6 2.52 0.12] 2.50 0.09] 2.48 0.15 043 .655

As shown in Table 3 the ANOVA revealed significant differences (p <.001) between the three
conditions for right sensory-motor strip area (C3) but not the left sensory-motor strip area (C4).
There was a significant decrease in the relative power percentage within the beta II frequency band
at C3 from the eyes open to the music conditions. The ANOVA revealed significant differences (p
<.001) between the three conditions for the right temporal sites (T3 and T5) but not the left
temporal sites (T4 and T6). In the right temporal region there was a significant decrease in the

relative power percentages from the eyes open to the music conditions.
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Discussion

The purpose of this study was to examine the electrophysiological differences between baseline
EEG frequencies and EEG frequencies obtained during a psychomotor response to music stimuli.
Electrophysiological differences between two different music conditions were also compared.
Generally, results of experiments involving music processing have been highly dependent upon
interacting variables such as the nature of the musical material or the nature of the task.

There was a significant increase in the relative power percentages for the theta frequency in the
eyes open condition compared to the twé music conditions in the sensory motor strip sites (C3 and
C4). The eyes open condition involved no motor movements, the subject was instructed to sit
quietly with eyes focused forward for two minutes. However, in the two music conditions the
subjects were asked to tap'a rhythm in time to an auditory presentation. The increased activation in
the bilateral sensory motor strip area probabaly reflects the motoric output demanded by the music
conditions.

In the right temporal lobe sites (T3 and T5), there was a significant increase in relative power
from the eyes open to music conditions. In the left temporal lobe sites (T4 and T6), there was a
significant increase in relative power only at T4, the anterior, left temporal region. These findings
are consistent with previous research (Breitling, et. al., 1987) which indicated that perception of
melody, as opposed to perception of a single note or scale, is localized in right midtemporal areas.
The results of this study suggest that within the theta band there is an increase in activation in the
right temporal regions and the anterior, left temporal regions in response to listening to music while
maintaining a motoric output rhythm.

Consistent findings in previous research (Wagner, 1975; Wagner & Menzel, 1977; McElwain,
1974, 1979) revealed that musicians characteristically produce overall higher levels of alpha
rhythms than nonmusicians. The present study used non-musician four, five and six year old
children. Rather than an increase in alpha production during music perception, the subjects in the
present study showed a significant decrease in the production of alpha activity. Alpha activation

generally increases when the brain relaxes. If the subjects were simply asked to "sit back and
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liéten" to the music, alpha activation would have probably increased. However, since there was an
increased cognitive component to this task requiring the subjects to not only listen to the music, but
also figure out the inherent rhythm, and produce a motoric output consistent with that rhythmic
beat.

Since there was an increased cognitive component to this task as compared to previous
research, activation changes in the beta frequencies were also evaluated. There is often an
interaction between theta activation and beta activation depend_ing upon the demands of the
cognitive processing. There was a significant decrease in beta II frequency band (16.5-20 Hz)
relative power percentages within the right sensory-motor strip area (C3) and the right temporal
sites (T3 and T5). These decreases in relative power within the beta II frequency band may be
associated with the concurrent increases within the theta frequency band. Moving from a baseline
eyes open condition to a cognitive music condition, the subjects showed a increase in right,
temporal lobe and right sensory-motor strip theta activation and a concurrent decrease in alpha and
beta II activation.

The intent of this study was to evaluate the brain electrical activity associated with a muéic task
involving listening to music while keeping a steady beat. Music education in rhythm has been
shown to enhance other early educational achievement in young children (Weikart, 1989), yet
many questions remain unanswered about how musical perception is received in the brain and how
it may be enhanced. A basic step in understanding how to better educate children in music
perception and production is to better understand how the brain responds to music. Future research

will benefit from the advances in our ways of understanding the brain and measuring brain activity.

11

13



References

Bever, T.G., & Chiarello, R.J. (1974). Cerebral dominance in musicians and nonmusicians.
Science, 185, 537-539.

Breitling, D. Guenther, W., Rondot, P. (1987). Auditory perception of music measured by brain
electrical activity mapping. Neuropsychologia, 25, 765-774.

Davidson, R.J., & Schwarts, G.E. (1977). The influence of musical training on patterns of EEG
asymmetry during musical and non-musical self-generation tasks. Psychophysiology, 14, 58-

Furman, C.E. (1978). The effect of musical stimuli on the brainwave production of children.
Journal of Music Therapy, 15, 108-117.

Gates, A., & Bradshaw, J.L. (1977). Music perception and cerebral asymetries. Cortex, 13, 390-
401.

Heft, K.S. (1990). The effects of music relaxation training on brainwave activity. Unpublished
master’s thesis, Texas Woman’s University.

Jasper, H.H. (1958). Report of the committee on methods of clinical examination in
electroencephalography. Electroencephalography and Clinical Neurophysiology, 10, 370-375.

Johnson, P.R. (1977). Dichotically stimulated ear differences in musicians and nonmusicians.
Cortex, 13, 385-389.

MacRecorder (1991) SanJose: MacroMedia.

McElwain, J. (1974). The effects of music stimuli and music chosen by subjects on the
productions of alpha brainwave rhythms. Unpublished master’s thesis, Florida State
University.

McElwain, J. (1979). The effect of spontaneous and analytical listening on the evoked cortical
activity in the left and right hemispheres of musicians and nonmusicians. Journal of Music
Therapy, 16, 180-189.

McKee, G., Humphreys, B., & McAdam, D.W. (1973). Scales lateralization of alpha activity

* during linguistic and musical tasks. Psychophysiology, 10, 441-443.

Miller, D.C. (1993). The FFT editing program. Denton, Texas: BioTech Interface Company.

Milner, B. (1962). Laterality effect in audition. (pp. 177-195). In V.B. Mountcastle (Ed.),
Interhemispheric relations and cerebral dominance. Baltimore: John Hopkins University
Press.

O’Keefe Slide/Kerry Slide(1983). Rhythmically Moving (LC 83-743-116). Ypsilanti, Michigan:
High/Scope Press .

Ross, E.D.(1992) Hemispheric specialization and lateralization of functions: implications for
artistic realization._ Music and the brain; a symposium, Chicago.

San Martini, P. & Rossi, R. (1988). Hemispheric asymmetry in the perception of musical chords:
EEG lateriality and dichotic advantage. (pp.94-105). In Giannitrapani, Murri (eds.), The EEG
of Mental Activities, Basel: Karger.

Shannon, B. (1980). Lateralization effects in musical decision tasks. Neuropsychologia, 18, 21-
31. ‘

Vivaldi: Allegro (1990). Baroque Brass Festival (CDQ2046). Quintessence Digital Intersound,
Inc.

Wagner, M.J. (1975). Effect of music and biofeedback on alpha brainwave rhythms and
attentiveness. Journal of Research in Music Education, 23D, 3-13. :

Wagner, M.J., & Menzel, M. B. (1977). The effect of music listening and attentiveness
training on the EEG’s of musicians and nonmusicians. Journal of Music Therapy, 14, 151-
164. ‘

Weikart, P. S. (1989). Teaching movement and dance. Ypsilanti,Michigan: High/Scope Press .

14 12



U.S. Department of Education
Office of Educational Research and Improvement (OERI)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

I. DOCUMENT IDENTIFICATION:
Title:

Developmental quantative eeg differences during psychomotor response to music

Author(s): flohr,. . J.u &.miller.,.d.c.

Corporate Source:

Publication Date:

'93

Il. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced
in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced .
paper copy, and electronic/optical media, and sold through the ERIC Document Reproduction Service (EDRS) or other ERIC vendors. Credit is
given to the source of each document, and, if reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following two options and sign at
the bottom of the page.

The sample sticker shown below will be
. affixed to all Leve! 1 documents,

The sample sticker shown below will be
affixed to all Level 2 documents

4

PERMISSION TO REPRODUCE AND

& DISSEMINATE THIS MATERIAL
= HAS BEEN GRANTED BY
Check here 0

For Level 1 Release:
Permitting reproduction in
microfiche (4" x 6" film) or
other ERIC archival media
(e.g., electronic or optical)
and paper copy.

67’(0

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS
MATERIAL IN OTHER THAN PAPER
COPY HAS BEEN GRANTED BY

\Q
K
co'b'

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 1

Level 2

@

Check here

For Level 2 Release:
Permitting reproduction in
microfiche (4" x 6" film) or
other ERIC archival media
(e.g., electronic or optical),
but not in paper copy.

Documents will be processed as indicated provided reproduction quality permits. If permission
to reproduce is granted, but neither box is checked, documents will be processed at Leve! 1.

"I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate
this document as indicated above. Reproduction from the ERIC microfiche or electronic/optical media by persons other than
ERIC employess and its system contractors requires permission from the copyright holder. Exception is made for non-profit
reproduction by libraries and other service agencies to satisfy information needs of educators in response to discrete inquiries.”

Signature:

025653

Qv Je———

Printed Name/Position/Title:

here—
3~ please o o Flohr.. Praf
@P ‘Organlzation/Ader? 7 ""fé'féiﬁﬁ%lr}bn:mw' Elobr...E (';A)e(\:qqor
C?g x Texas Woman's Univ. 940 898 2511 940..898..2494
O E-Mail Address: Date:
ERIC f flohr@twu.edu 7/17/97
o e —




[1l. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source,
please provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is
publicly available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are
significantly more stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant reproduction release is held by someone other than the addressee, please provide the appropriate name and address:

Name:’

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse: KAREN E. SMITH
ACQUISITIONS COORDINATOR
ERIC/EECE
CHILDREN’S RESEARCH CENTER
51 GERTY DRIVE
CHAMPAIGN, ILLINOIS 61820-7469

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being
contributed) to:

ERIC Processing and Reference Facility
1100 West Street, 2d Floor
Laurel, Maryland 20707-3598

Telephone: 301-497-4080
Toll Free: 800-799-3742
FAX: 301-953-0263
e-mail: ericfac@inet.ed.gov
WWW: http://ericfac.piccard.csc.com




