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ABSTRACT 

Eighteen subjects were given extensive alpha 

control training, following which they attempted to dem

onstrate the ability to self control without feedback. 

The purpose of this study was to answer four questions re

lated to the ability of subjects to learn to increase the 

amplitude and persistence of their EEG alpha rhythm: (1) 

Does prior knowledge of this phenomenon affect the degree 

of alpha control? (2) Do changes in alpha during training 

sessions differ from those which could result from alpha 

blocking? (3) Does the amount of initial baseline alpha 

activity have any relationship to the ability to learn 

"alpha control"? (4) Is feedback necessary to bring 

about increases in alpha activity? 

The results showed the prior knowledge variable to 

have minimal effect, while the other two aspects of the 

study proved to be significant. It was found that effects 

due to training did not differ from non-feedback sequence 

effects; and when subjects were instructed to stop alpha 

production, they did not do so. Also, the subjects' 

baseline alpha amplitude levels correlated positively with 

the degree of change in alpha obtained during training. 

viii 



From this data the contention is made that what has pre

viously been reported to be voluntary control of high 

amplitude alpha states may actually be habituation of 

alpha blocking due to the subjects being in an extremely 

relaxing environment. 



INTRODUCTION 

Early research on the operant control of EEG 

rhythms showed that individuals were able to control the 

amplitude of the alpha rhythm for extended periods of time 

(Kamiya 1962, 1968). Coupled with these results is the 

fact that many of the subjects in these studies have com

mented that the states accompanying increases in alpha 

amplitude were extremely pleasurable. Research has 

recently been done specifically upon the subjective aspects 

of the state (IJowlis and Kamiya 19 70, Brown 1970), Before 

this information is reviewed, a description of the research 

paradigm used in most of the reported studies would be of 

value. 

This type of research usually consists of re

cordings of EEG activity being taken from the occipital 

and/or frontal areas of subjects. The EEG is first ampli

fied and then filtered so that only activity in the alpha 

frequency range (8 - 12 HZ) remains. The resultant signal 

is used to drive some type of device that measures the 

amount of alpha activity and a switching unit that operates 

when the alpha is of a certain amplitude. This switching 

device provides feedback to the subject either in the form 

of a tone or administrations of a dim visual stimulus. The 
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percent time alpha production above a baseline level can 

be measured from the recordings, and learning is measured 

by changes in the percent time of alpha production across 

recording sessions. These changes are alpha abundance 

measures. The number of training sessions have been var

ied from one session of fifteen-minute duration (Nowlis 

and Kamiya 19 70) to over twenty of as much as one half-

hour each (Hart 1968). 

As mentioned previously, the studies conducted on 

the subjective changes accompanying increased alpha have 

proved interesting. Nowlis and Kamiya (197 0) found that 

subjects reported experiences of "relaxation," "letting 

go," "floating," etc. Barbara Brown (1970), using visual 

feedback, found "tendencies" for high alpha to be accom

panied by pleasant experiences such as "dissolving into 

the environment" (p. 449), a state that is perceived as 

being devoid of environmental stimulation and reality. 

Although her results are interesting, it should be men

tioned that she gives few statistics in support of her 

work; and from what she herself describes as tendencies in 

the data, she draws some very broad conclusions about the 

psychological correlates of increased alpha. 

Not all the research conducted in this area has 

produced such impressive results (Crown 1970, Younggren 

1971), and these researchers have questioned the validity 



of the self reports concerning the experiential aspects 

of the state. Crown (1970), using a research design 

much the same as that mentioned earlier, encountered diffi 

culty in demonstrating autocontrol of the alpha rhythm in 

study using only six subjects. After training, only two 

subjects could control percent time alpha above and below 

baseline levels, two could only reduce alpha levels, and 

two showed no ability at all to control the alpha rhythm. 

Even taking into account the small number of subjects used 

this is still far from the 80 to 9 0 percent successful con 

trollers that Kamiya (1968) states one should expect to 

obtain. Crown made no attempt to determine the possible 

variables affecting these data since this was not an impor 

tant aspect of his study. 

Younggren (1971), impressed by the reports about 

the pleasurable experiences associated with the increased 

amplitude and duration of the alpha rhythm, attempted to 

assess the clinical value of this procedure in the control 

of high-test anxiety. In his study, 16 subjects were 

studied, all of whom reported high levels of test anxiety 

on a standardized questionnaire developed by Emery and 

Krumboltz (19 67). All subjects were informed that later 

they were to use the technique they were going to learn to 

attempt to control their anxiety during and before a 

testing situation. Then, one-half of the subjects 
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attempted to increase alpha activity, guided by accurate 

auditory feedback, while the other half attempted to do the 

same thing with inaccurate auditory feedback. The inter

esting facet of this study was that each experimental 

subj ect was yoked with a control subj ect so that a control 

subject received exactly the same feedback that was admin

istered to an experimental subject during the alpha 

training sessions. In this way, randomization of feedback 

to the control subjects was obtained, and a group of 

subjects who thought they had learned to control alpha 

activity and who had been exposed to identical procedures 

as the experimentals was obtained. Following the training 

sessions, all subjects filled out the test anxiety ques

tionnaire again after having used the technique of alpha 

control on a major college examination. The purpose of 

this was to assess the efficacy of the technique in low

ering their measured test anxiety. 

The results of this study showed that out of the 

eight experimental subjects, only two successfully demon

strated significant increases in alpha production across 

sessions; and when the experimental data were pooled, in

creases in the percent time alpha production across 

sessions did not approach significance. Again, as was 

demonstrated in Crown's study (197 0), a much smaller num

ber of subjects than would be expected on the basis of 
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previous research (Kamiya 1968, Nowlis and Kamiya 1970) 

demonstrated any ability to control the alpha state. It is 

also of interest to note that the experimental subjects did 

not differ from the control subjects in change of reported 

test anxiety, yet when the results of both groups were 

pooled, the drop in reported anxiety was significant beyond 

the .001 level. These results have raised some serious 

questions about the validity of the research done on the ex

periential aspects of the alpha state. Is the reported 

euphoric state, which researchers believe to be the result 

of high amplitude alpha production, really that, or is it 

actually the product of subjects being exposed to a very 

relaxing experimental environment devoid of a great deal of 

sensory stimulation? Another important factor concerns the 

effect of subject expectancy upon alpha activity. Is the 

autocontrol of alpha affected by previously established 

expectancies about the alpha state? In this respect, there 

exists a strong possibility that researchers in this area 

have been making use of different subject populations. 

When one reviews the literature, it becomes appar

ent that little control has been exercised to limit the 

effects of many variables capable of altering alpha activ

ity. First, the issue of habituation has not been 

adequately resolved. There exists a strong possibility 

that what has previously been reported as alpha control is 
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in actuality only sequence effects due to the experimental 

environment and to the presentations of tones or visual 

stimuli. It is not really enough to exclude the effects by 

demonstrating subjects' ability to voluntarily increase and 

decrease alpha activity since what subjects may be doing is 

not turning alpha "on" at all but merely blocking and re-

blocking alpha activity by becoming involved in active 

thinking. The problem of distinguishing habituation and 

other sequence effects from learning has not yet been ade

quately dealt with and it must be if one is going to assume 

that observed effects are actually due to learning. An

other time related effect is that of drowsiness which may 

alter in some subjects alpha levels due to lack of task. 

The relationship of initial alpha levels to the 

ability to obtain autocontrol has also not been studied a 

great deal. Only one recent study (Kondo, Travis, and 

Knott 19 7 3) deals with this variable. In this study, sub

jects received five ten-minute alpha enhancement training 

sessions using an eyes-open paradigm. Subjects were then 

ranked according to initial alpha amplitude levels ob

tained from recordings taken in an eyes-closed condition. 

The two extremes were compared with regard to changes due 

to alpha training. Subjects with large initial alpha 

amplitude levels demonstrated significantly larger in

creases in alpha amplitude during training than did those 



with low initial amplitude. These researchers report that 

the subjects with low initial alpha abundance demonstrated 

larger changes in the duration of alpha during training 

than did those subjects with high alpha abundance. Since 

these researchers have demonstrated that baseline alpha 

levels have differential effects upon subjects' abilities 

to increase alpha activity and since no other researchers 

have demonstrated these relationships, it would seem that 

further research on the baseline alpha levels could be of 

value. 



STATEMENT OF THE PROBLEM 

Upon reviewing the literature supporting the view 

that the amplitude and duration of the alpha rhythm can be 

brought under voluntary control, it becomes apparent that 

the effects af habituation, population differences, and 

initial alpha levels upon trainability have not been prop

erly evaluated. Following the early research that claimed 

alpha activity can be controlled, research in this area has 

yielded questionable results. Either so few subjects have 

been trained that significant effects could not be obtained 

or alpha control could not be demonstrated at all. 

It was the goal of this research project to deter

mine whether or not the subjects employed could demonstrate 

increases in alpha with training, and to see if these in

creases differed from the natural increases in alpha due 

to habituation of alpha blocking. It was hoped also that 

population differences could be obtained showing that sub

jects knowledgeable about alpha control differed from 

subjects unfamiliar with the area. A third aspect of the 

study was to investigate the relationship between pre-

training alpha levels and the ability of subject to 

increase alpha activity. Finally, the possible existence 

of alpha increases without feedback was investigated. 

8 



METHOD 

Subjects 

The subjects were 18 young adults selected from 

The University of Arizona. They were recruited in two 

ways and the recruitment procedures were used to define 

the population's variable. Nine subjects were volunteers 

obtained from running the following advertisement in the 

local school newspaper: 

Volunteers needed for a research project to 
be conducted in the Psychology Department of The 
University of Arizona. All volunteers accepted 
will receive training on how to control alpha 
b r a i n  w a v e s .  C a l l  . . . .  

The second group of 9 subjects was obtained from classes 

at The University of Arizona. At the time of volunteering 

they knew only that they would be participating in a 

learning experiment conducted in the Department of Psy

chology at The University of Arizona. 

Procedure 

Pretraining Sessions 

All volunteers were given an introductory session 

during which they were familiarized with the recording 

equipment and procedures. Electrodes were applied and each 

volunteer experienced a short fifteen-minute recording 

9 
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session without feedback for alpha production to assure 

familiarization with all techniques. Following this, all 

subjects were scheduled for their first regular recording 

session. During this first recording session, the sub

jects were prepared for recording according to the 

procedures discussed in detail later. All subjects were 

given three fifteen-minute recording sessions on the same 

day, with no application of feedback. The purpose of this 

was to establish each subject's pretraining baseline alpha 

activity. The subjects making up the high initial alpha 

levels group were those 9 subjects with the highest initial 

alpha levels and the low initial alpha levels group was 

composed of the remaining 9 subjects. Initial alpha levels 

were determined from the average of each subject's alpha 

activity during the final two fifteen-minute recording' 

sessions and were recorded as percent time alpha production 

above 20 microvolts deflection. 

Prior to baseline recording, all subjects were 

asked if they were volunteering for a therapeutic reason; 

subjects saying that they were doing so were excluded from 

the study. Subjects were also requested to list all drugs 

and medications they were taking; those taking drugs which 

might affect EEG activity or were considered psychoactive 

were excluded from the study. 



Recording Procedures 

A Beckman-type RB dynograph, with two channels of 

amplification and a time marker, was used to record the 

electroencephalograms. Subjects were seated comfortably 

in a separate room, illuminated only by a small lamp be

hind the subjects. 

Feedback was administered to the subjects auto

matically from a Hewlett Packard Model 200 wide-range 

oscillator, 'which was connected to a set of earphones 

placed over the subjects' ears. The oscillator produced a 

205 cycle sound continuously during training that in

creased in intensity when feedback was administered. In 

this way, an attempt was made to minimize the alpha 

blocking due to the sudden presentation of only one tone. 

The subjects' EEG was first recorded and then put 

through a Krohn-Hite filter, which passed only frequencies 

in the alpha frequency range (8 - 12 HZ). The filtered 

EEG was then put through a variable switching apparatus 

which activated a relay when the amplitude of the alpha 

activity was at or above a certain baseline level. This 

switching apparatus operated a Hunter Klock-Counter, re

cording the durations of alpha above a certain amplitude. 

At the same time, the switch operated the feedback appa

ratus to deliver the tones providing the subject with 

immediate feedback about his alpha amplitude. It also 
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provided a recording of the filtered EEG which caused the 

relay to close. In this way, a record was obtained of both 

the raw and filtered EEG, and an accurate measure of the 

percent time of alpha activity above a baseline amplitude 

was obtained. The baseline that was used during alpha 

training for each subject was the approximate amplitude 

which was exceeded only 20 percent of the time by that sub

ject. 

All subjects were prepared for recording in the 

same manner. Electrode application consisted of placement 

of a reference electrode on the subject's left ear, a 

ground electrode on the mastoid, and an occipital electrode 

one and one-half inches above and to the right of the ex

ternal occipital protuberance. 

Alpha Training Procedures 

All subjects were given five alpha training days 

following the baseline recording. Each training day con

sisted of a ten-minute non-alpha control baseline trial, 

followed by three fifteen-minute alpha training trials, 

during which feedback was given for alpha activity, and 

finally another ten-minute non-alpha control baseline 

trial. Prior to the first alpha training trial, subjects 

were instructed that their task was to keep the louder 

tone coming through the earphones as much as possibie, 
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since this indicated that they were producing alpha. Also, 

prior to the first training trial, all subjects were read 

a list of techniques reportedly used to learn the control 

of the rhythm (Appendix A), and the subjects had access to 

this list throughout the training. 

The purpose of the pre- and post-ten-minute base

line recordings was to assess the possible existence of 

sequence effects, including habituation. Therefore, 

special instructions were given to the subjects prior to 

each of these trials. Each subject was instructed that 

they were not to attempt to produce or control alpha activ

ity nor were they to actively attempt to prevent it from 

occurring. In this way, it was hoped that subjects would 

not block alpha activity and a recording of the "normal" 

baseline EEG activity would be obtained. If the reported 

change in alpha activity, previously interpreted as alpha 

control, were the result of habituation, the post-alpha 

training baseline trials would not differ significantly 

from the final fifteen-minute alpha training trial. 

Following the five alpha training days, each sub

ject was given one self-control session on a separate day. 

This session included the pre- and post-baseline trials, 

but during the three fifteen-minute trials ordinarily de

voted to alpha training the feedback for alpha activity was 

no longer given. Instead, subjects were instructed that 
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their task for the next three fifteen-minute periods was 

to produce alpha. In this way, a measure of the ability 

to control the rhythm without external feedback was ob

tained. This was a very important aspect of the study, 

since if the technique of alpha control is to be of any 

clinical value, the ability to self control must be demon

strated. If subjects demonstrated significant extinction 

effects, the self-control issue must be further studied to 

try to establish the ultimate effect of extinction. 

Following the alpha recording procedures, all sub

jects were given a debriefing session during which all 

questions about the study were answered. Also, all sub

jects then received a complete explanation of the purpose 

of the study, and they were told that the results would be 

made available to them at a later date if they were 

interested. 



RESULTS 

The data from all subjects were first converted 

into percentages by dividing time in alpha above baseline 

by the total time in each condition and multiplying the 

resultant figure by 100. The resultant percentages then 

represented each subject's percent time alpha activity 

above baseline. The data were then tested in four differ

ent ways: 

First, an analysis of variance was performed on 

the changes in alpha activity during the five alpha 

training days, including the two baseline trials run each 

day. The purpose of this was to determine if there were 

any significant differences between populations, alpha 

training days, or if subjects in general showed significant 

changes in alpha activity during training and baseline re

cording trials. The results of this analysis can be seen 

in Table 1. An F of .01315 was obtained for the differ

ences in the two populations, which was insignificant. 

Therefore, the knowledgeable and unknowledgeable groups did 

not differ significantly in changes of alpha activity 

across trials and days. This does not mean that the two 

populations did not differ in their percent time alpha 

changes, since population did interact significantly with 

15 
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Table 1. Analysis of Variance of Percent Time Alpha 
Activity for Populations, Days, and Trials 

on Alpha Training Days 

Source df SS Ho . Mean Sq. 

Within 

Populations 1 

Sub. within 
populations 16 

Between 

Days 4 

Populations 
X days 4 

Sub. within 
populations 
and days 6 4 

Trials 4 

Trials X 
populations 4 

Sub. within 
populations 
and trials 64 

Trials X 
days 16 

Populations X 
trials X days 16 

Sub. within 
populations 
and trials 
and days 256 

34.8 

42,089.0 

2.304.5 

3.527.6 

21,069.7 

7.586.2 

632.7 

5.232.3 

420.2 

828.4 

7,222.5 

34.6 .01315 N.S. 

2 ,630 .6 

576.1 1.7500 N.S. 

881.9 2.6789 .025 

329 .2 

1,896.5 23.1846 .001 

158.2 1.9340 N.S. 

81.8 

26.3 .9326 N.S. 

51.8 1.8369 .05 

2 8 . 2  
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days ( F  = 2.6789, P < .025) and with days and trials ( F  =  

1.8369, P < .050), although the probabilities of these 

interactions are somewhat high. There was no significant 

i n t e r a c t i o n  o f  p o p u l a t i o n s  w i t h  s p e c i f i c  t r i a l s  ( F  =  

1.9384), or of days and trials. This means that the popu

lation variable was significant, but only on specific days 

and on certain trials. The exact nature of these inter

actions will be discussed later. 

The most significant effect was the trials effect 

with an F of 23.1846 (P < .001). This means that regard

less of days and populations, some of the alpha levels 

during trials within each day did significantly differ from 

each other. Figure 1 shows the graph of the means for 

trials effects only, with data for days and subjects com

bined. A Scheffe test for multiple comparisons was done on 

this data and the result at .05 level of significance showed 

a necessary mean difference of 4.16 to obtain significance. 

Due to the extremely conservative nature of the Scheffe 

test, any difference beyond 4.16 would be considered very 

reliable. The results of this test showed that the pre- and 

post-baseline sessions did significantly differ from each 

other with a mean difference of 10.58. The second and 

third alpha training sessions also significantly differed 

from each other with mean differences of 7,0 2 and 10.61, 

respectively. The first alpha training condition also 
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significantly differed from the last alpha training ses

sions and the post-baseline session. The mean differences 

are shown in Figure 1. 

One of the most interesting results of this first 

analysis was the fact that the last alpha training session 

did not significantly differ from the post-baseline meas

ure, the latter when subjects were not to be actively 

attempting to produce alpha. The mean difference was in 

fact only .03 percent, with the mean for the last alpha 

control session being 24.55 percent time alpha and the mean 

for the post-baseline measure being 24.52 percent. In gen

eral, this means that there was no difference in alpha 

production when subjects were attempting with feedback to 

produce alpha and when they were not, although, as pointed 

out earlier, both means significantly differed from the"pre-

basaline measure of alpha activity. This result also 

supports the contention that the repeated administration of 

auditory stimuli does not block alpha activity significantly. 

A second analysis of variance was computed comparing 

the subjects' changes in percent time alpha during the three 

baseline trials obtained on the first recording day with the 

means calculated from each subject pre-alpha training base

line and the first two feedback trials. In this way, an 

evaluation could be made of the changes in alpha persistence 

across sessions, conditioning, habituation, and other 
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sequence effects. Table 2 shows the results of this anal

ysis. The only significant effect in this analysis was the 

trials effect with an F = 18.90 (P < .001). This analysis 

demonstrated no significant population effects or effects 

due to the two conditions. The most impressive result of 

this analysis is the fact that the interaction of con

ditions with trials was not significant (F = 1.53), which 

means that the subjects' alpha during feedback conditions 

did not differ significantly from baseline conditions. The 

significant trials effects are due to the increases in per

cent time alpha that occur in both baseline and feedback 

conditions and, as just stated, there were no differences 

between the two, indicating that the increases were gener

ally similar. 

A third analysis of variance was computed on the 

final day's recording (Table 3). The purpose of this was 

to determine whether or not there were any significant dif

ferences between the pre- and post-nonfeedback trials and 

the three self-control trials. Population differences were 

also tested in this analysis. Again, there were no signif

icant differences for this variable. The condition effect 

was significant with an F = 16.79 (P < .001). A Scheffe 

test for means was conducted and it was found that the mean 

difference between the third self-control sessions and the 

first baseline was the only significant difference. The 
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Table 2. Analysis of Variance Comparing Changes in Percent 
Time Alpha Due to No Feedback Baseline Taken Prior to 

Training with Changes during Training* 

Source df SS No. Mean Sq. F P  

Within 

Populations 1 563.98 563.98 .38 N.S. 

Sub. within 
populations 16 23,777.30 1,486.08 

Between 

Conditions 1 1,514.25 1,514.25 2.28 N.S. 

Conditions X 
populations 1 130.69 130.69 .20 N.S. 

Sub. within 
populations 
X conditions 16 10,620.22 633.76 

Trials 2 1,504.15 752.07 24.80 .001 

Trials X 
populations 2 8.24 4.12 .10 N.S. 

Sub. within 
trials X 
populations 32 1,27 3.6 3 39.80 

Trials X 
conditions 2 136.06 68.03 1.53 N.S. 

Trials X 
conditions X 
populations 2 45.91 22.95 .52 N.S. 

Sub within 
populations 
and conditions 
and trials 32 1 ,421.57 44 .42 

*Population and conditions effects are also tested. 
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Table 3. Analysis of Variance of Self-Control Sessions 

Source df SS No. Mean Sq. F P 

Within 

Populations 1 26.90 26.90 .175 N.S. 

Sub. within 
populations 16 2,812.55 175.78 

Between 

Trials 4 459.83 459.83 16.794 .001 

Trials X 
populations 4 90.26 22.56 .824 N.S. 

Sub. within 
populations 
and conditions 64 1,7 52.95 27.38 
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difference between the third self-control session and the 

post-baseline session was insignificant with a mean differ

ence of only 1.6 percent. This means that the self-control 

did not differ from the noncontrol and that subjects, when 

requested to control on their own, were unable to do so. 

Figure 2 shows the graph of the effects due only to trials 

regardless of populations along with the table of mean 

differences. 

Subjects were then divided into two groups on the 

basis of each person's initial baseline alpha activity. 

The mean baseline alpha activity was computed by taking the 

average of the last two fifteen-minute pretraining base

line recordings. Nine subjects were in the high alpha 

group and nine were in the low. A mean change in alpha 

abundance due to training conditions was then calculated 

for each subject by taking the average change from the pre

training baseline session to the last alpha training 

condition for each day. A t-test was then done upon these 

two groups of means to determine whether or not there was 

any relationship between initial alpha activity and changes 

in that activity due to training. A t of 2.9 7 with 16 

degrees of freedom was obtained from this which was signif

icant beyond the .01 level for a two-tailed test. The 

means for subjects and populations can be found in Appendix 

B. The high alpha baseline group had a mean change in 
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alpha abundance during training of m.07 percent time alpha 

while the low group demonstrated an average change of 7.56 

percent. In general, then, subjects with high baseline 

alpha levels demonstrated much larger increases in alpha 

abundance during training than subjects with low baseline 

alpha levels. 



DISCUSSION 

The results of this study do not support those ob

tained in the previous research done by Brown (1970) and 

Kamiya (1962, 1968). What has previously been reported to 

be laarning of the EEG alpha rhythm can be interpreted 

equally as well as being nothing more than the habituation 

of alpha blocking. The second analysis of variance showed 

that the changes in percent time alpha due to time spent 

in the recording room did not significantly differ from the 

changes occurring during the alpha training period (Table 

2). If any learning were present, one would expect that 

the interaction of the two curves would be significant, 

which it was not (F = 1.53). 

The first analysis of variance showed that sub

jects apparently could not demonstrate any ability to 

decrease alpha output short of being requested to block it. 

When requested to return to a normal, non-alpha control 

state following training, the percent of alpha output 

dropped only .03 percent, a very slight and insignificant 

change. Subjects did demonstrate a significant change in 

activity, though, across trials with an increase in alpha 

activity of 10.61 percent from the pretraining baseline 

to the third alpha control session. This increase is what 
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other researchers have called learning (Kamiya 196 2, 1968j 

Nowlis and Kamiya 1971); but since subjects could not re

duce this activity when requested to return to baseline, 

and some cases even demonstrated increases, one must 

assume that this is not complete operant control of this 

neural process. This contention has also been made by 

other investigators (Travis, Kondo and Knott 1973). 

Kamiya (1968) and Nowlis and Kamiya (1970) have 

interpreted the differences between subject's alpha "on" 

and alpha "off" conditions to be due to learning. This 

cannot be correct, however, since the alpha "off" con

dition is not really a measure of subject's baseline alpha. 

If learning did actually occur, somewhere between these two 

states should be the subject's baseline activity. The dif

ference between this level of activity and the alpha "on" 

state would be the actual measure of the subject's anility 

to produce alpha voluntarily, just as the difference be

tween this baseline and the alpha "off" state would be the 

measure of subject's ability to block the occurrence of 

alpha. It is not correct to interpret the difference be

tween extremes to be learning, since it is not possible to 

separate the effects due to blocking. What has previously 

been interpreted to be learning may only be blocking due 

to some change in the subject's attention, which can be 
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achieved by instruction and does not require feedback 

learning. 

Another interesting aspect of this first analysis 

was that there were no consistent increases in alpha from 

one day to the next during the training days, nor did the 

efficiency of the subject in producing alpha increase with 

training. One would speculate that if the increases in 

alpha with time were actually the result of learning, then 

the subjects would demonstrate gradual increases in alpha 

output with time and that their learning curves would show 

increases in slope as their efficiency in controlling the 

state increased. This interesting facet of the study also 

lends support to the contention that what has previously 

been reported to be alpha control may, in actuality, be 

only a product of habituation. 

Baseline alpha activity correlated positively with 

changes in alpha during training, a result that is exactly 

the opposite of the finding of Kondo, Travis and Knott 

(197 3). If this positive correlation is the true re

lationship between these two variables, it must be assumed 

that when researchers reject subjects on the basis of low 

alpha activity, they are biasing their results. If the 

relationship is linear, then a population of high baseline 

alpha subjects would yield large changes in alpha during 

training; and if the effect were not markedly linear, the 



bias would still most likely be significant. It was inter

esting to note that the nine subjects in the high baseline 

alpha group had a mean change in alpha abundance of 14.07 

percent, while the bottom nine subjects had a change of 

only 7.56 percent. Since these subjects were only divided 

on the basis of rank ordering, one would expect much larger 

differences with two discrete populations selected on the 

basis of initial alpha level. It would seem that since 

this variable was so important, that further research must 

account for it when attempting to demonstrate alpha control. 

The third analysis of variance, that for the self-

control phase of the study, produced only one significant 

difference—that due to trials. The post hoc analysis re

vealed that the only significant mean difference was between 

the baseline pre-alpha control phase and the third self-

control trial, which was a difference of only 6.2 percent. 

One cannot speculate whether or not this increase was due 

to the subject's ability to self control the alpha state 

or to the process of habituation. When the subjects were 

instructed to stop alpha production, there was no decrease 

in alpha activity. Although when subjects were in

structed to return to baseline, a decrease in alpha was 

obtained. This decrease was only 1.6 percent, an insig

nificant change, though in the correct direction. This 

does lend support to the habituation hypothesis, since if 
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the subjects were controlling, one would expect this dif

ference to be much larger and much more significant. Either 

five 45-minute training sessions were not enough to let the 

subjects learn or the voluntary control of alpha is not so 

easily demonstrated as other authors have argued. 

The population effects upon alpha control turned 

out to be minimal. Populations significantly interacted 

with days and with day and trials (Table 1). A close ex

amination of the results shows that the naive group seemed 

to decrease in alpha activity on the next to final 

training day, whereas the knowledgeable group did not. 

This could possibly be due to fatigue and disinterest de

veloping on the part of the naive group. When conducting 

this type of research, one discovers that subjects with 

low motivation levels tire of the task-in a much shorter 

time than those with high motivation levels. This could 

explain the drop in alpha activity during the fourth day, 

with increase on the fifth training day being due to the 

fact that the subjects realized that the study would soon 

be terminated. This area would profit from more research 

to see if shortening the training sessions or the program 

in general avoids the decrease among the naive group. 

There were differences between the two populations. 

Many of the knowledgeable group volunteered for specific 

reasons, such as "to learn the control of the unconscious 
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mind," or "to study the effects of the earth's magnetic 

poles on meditation and alpha control." A number of these 

people had specific interests in meditation and Eastern 

philosophy; and then there were some who had just read 

about alpha control in popular magazines and wanted to see 

what the state was like. A few of the subjects in the 

motivated group requested the use of the equipment to con

duct studies on their own, and many expressed interest in 

studying the effects of drugs on alpha activity. The 

second, naive group was much less familiar with alpha con

trol, although some of the subjects had heard of it. It 

became apparent as the project continued that the two 

groups differed both in interests and in motivation. 

The issue of fatigue becomes very important when 

one is conducting this type of research. Some of the sub

jects, regardless of population, tired of long recording 

sessions and many even verbalized complaints about how 

boring the task was. This fatigue led to control problems 

since many of the subjects had to be aroused when they be

came drowsy during recording sessions. Occasionally some 

subjects would have to leave the recording area to avoid 

falling asleep. The fatigue and disinterest in some sub

jects led to their wishing to discontinue with the task. 

It is obvious that these problems become serious when con

ducting research that takes a great deal of each subject's 



time. At this point, it would seem that the only possible 

solution to this problem would be to have much shorter 

training periods, between which subjects would be allowed 

to rest for a certain period of time. 

Taking the results of this study into consider

ation, what is the current status of "alpha control"? It 

would seem that what has previously been interpreted to be 

voluntary control could just as easily be the product of 

habituation. The demonstration of subjects' abilities to 

block high amplitude alpha activity cannot be interpreted 

as support for alpha control, since alpha blocking has 

been known to physiologists for years and its condition-

ability has been well-documented (Jasper and Shagass 1941). 

Only when it is clear that a subject can increase alpha 

more than observed baseline changes can the issue of 

learning be discussed. This has yet to be done. This 

statement should not be taken to mean that "alpha control" 

does not exist or is not possible. A similar situation 

existed with research conducted on the voluntary control 

of heart rate and blood pressure only a few years ago and 

repeated attempts at demonstrating this type of control 

have finally led to significant results (Shapiro et al. 

1969). 

An important issue that must be raised relates to 

the marketing of small devices designed to teach people to 



control the alpha rhythm. If in a well-controlled ex

periment, self-control and learning cannot be demonstrated, 

one would have to doubt that these small, relatively inex

pensive devices could produce better results. Much of the 

interest in these devices is generated by current interest 

in meditation and the fact that meditation often results 

in high amplitude alpha states. Although this may be true, 

the assumption that learning to produce alpha will result 

in the same or similar states does not necessarily hold up. 

Alpha may only be a by-product of meditational experiences 

and not the cause of the experiences. Research supporting 

the experiential aspects of alpha control has yet to con

trol for expectancy on the part of the subjects; and as 

was shown by Younggren (1971), the expectancy variable has 

a significant effect upon self reports about the alpha 

state. Commercialization is currently far ahead of basic 

supporting research, and, considering the nature of the re

search in this area, one must question the claims made by 

firms marketing alpha control devices. 



APPENDIX A 

TECHNIQUES TO CONTROL ALPHA STATE 

The following list is made up of the reports made 

by subjects participating in alpha control studies. These 

are the techniques reportedly used to control the alpha 

state, and they may assist you in learning to control the 

alpha rhythm: 

1. Actively attempting to relax 

2. Concentrating on mental imagery 

3. Relaxation 

4 . Awareness of inhalations and exhalations 

5. Letting go 

6 . Floating 

7 . Feeling of pleasure and security 

8. Sensual warmth 

9 . Not focusing 

10. Ho visual focusing 
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APPENDIX B 

T-TEST AND CHANGE VALUES 

T-test values and average change values for high 

and low baseline alpha groups and subjects within groups: 

All values are percent time alpha. 

High Low 

S 1 13.88 S 1 12.81 

S 2 10.31 S 2 7.94 

S 3 5.89 S 3 2.87 

S 4 19.79 S 4 5.31 

S 5 16.47 S 5 11.03 

S 6 20.95 S 6 12.27 

S 7 14.41 S 7 3.83 

S 8 10.06 S 8 7.10 

S 9 14.92 S 9 14.89 

Mean change during training for High group = 14.07 

percent. 

Mean change during training for Low group = 7.56 

percent. 

t = 2.97 df = 16 
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