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MASSED AND SPACED PRACTICE IN ALPHA ENHANCEMENT 

IRA B. ALBERT, JAMES SIMMONS, A N D  JERRY WALKER 

Old Dominion University, Norfolk, Virginia 

Summary.-Spaced practice (20 min. work, 24 hr. rest) was more efficient 
for 4 trials than massed practlce (20 rnin. work, 90 sec. rest) i n  the learning of 
alpha enhancement by undergraduate women (Ns = 10) While the spaced 
group doubled their producuon of alpha, the massed group demonstrated 
almost no improvement. 

Operant conditioning of the human EEG was described by Kamiya ( 9 )  
who reinforced Ss with a tone whenever alpha was produced and noted that Ss 
could systematically increase the amount of alpha activity. This basic finding 
was replicated (6, 12, 13).  Kamiya (10) has also reported that Ss may learn 
to decrease the frequency or increase the amplitude of their alpha waves. Be- 
cause a high alpha production is correlated with pleasant feelings and a "non- 
critical" attitude, many clinicians have employed EEG feedback as a relaxation 
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technique for the treatment of various psychological disorders. 
Despite the widespread interest in alpha enhancement, liccle is known con- 

cerning learning parameters in this type of situation. For example, little at- 
tention has been given to the optimal distribution of practice for alpha feedback 
learning. Is it best to give Ss many short trials or is it more efficient to have a 
few longer trials? 

The issue of massed and spaced practice began with the verbal learning 
studies of Ebbinghaus ( 7 )  which supported the efficacy of spaced practice. In 
more recent years, experimenters have also demonstrated that in classical con- 
ditioning, spaced practice is generally superior (8, 15, 16) .  Distributed practice 
has also been preferred for the majority of motor tasks which have been 
examined (1, 2, 11). 

Blanchard (4 )  has recently reviewed many clinical biofeedback studies 
and has provided information on the frequency and duration of training for 
these experiments. Most feedback studies employ training sessions of 15 to 30 
min.; some have sessions as long as an hour (5 ,  14), while others have used 
trials as short as 1 to 5 min. ( 3 ) .  In the present experiment, it was decided 
that all Ss should be administered 20-min. sessions in conformity with most of 
the clinical studies involving biofeedback. 

METHOD 
Ss were 20 female undergraduates at Old Dominion University; they had no prior 

training in biofeedback, hypnosis, or meditation. 
A Biotron-700 feedback unit (Scoelting Co.) was modified to use a separate power 

source. This machine delivers a low-level white noise as reinforcement when S's EEG 
pattern falls within a preset frequency range. For this study, Ss were reinforced when the 
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EEG was between 8 and 12 cps, with an amplitude above 29 pV. A meter records 
percentage time within these limits. Accuracy of the feedback and percent-rime indicators 
was verified using a Grass Model 78A polygraph and a sinusoidal-input device. 

Ten Ss were randomly assigned to both the massed and spaced training groups. 
Five 20-min. training sessions were administered under each condition. For the spaced 
training group, the intersession interval was 24 hr.; for the massed training group, the 
intersession interval for the first four training sessions was approximately 90  sec. Between 
these sessions, the massed Ss were permitred to stand up and "stretch," and electrode 
contacts were rechecked. For all Ss, the fifth session was 24 hr. after the fourth training 
session; and the last session could, therefore, be considered as a test trial. 

At the initial meeting, instructions were read to each S. A brief description was 
presented concerning the objective and subjective correlates of "alpha," and Ss were 
cautioned to sit quietly with their eyes closed to avoid false feedback due to gross body 
movements. Each S adjusted the volume of the feedback noise to a level that was per- 
ceptible but not uncomfortable. 

After the electrodes were attached, Ss were left isolated for a 20-min. session. Ac 
the end of each session, E returned and recorded percentage of alpha output for the last 
1000 sec. of that session. Any S scoring above 60% on the initial session was replaced 
since there was little opportunity for the effects of training in these subjects. 

RESULTS AND DISCUSSION 
Fig. 1 presents t he  performance of t he  massed a n d  spaced g roups  du r ing  

the  training and test trials. I t  is immediately apparent  tha t  t he  spaced g roup  is 

ioa 

80 

)I SPACED 

1 a 3 i a 
(::::I) 

TRAINING BLOCKS 

FIG. 1. Percentage alpha production for mused and spaced groups during the five 
craining and test trials 
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far superior to the massed group beginning with the second training trial. 
While che experimental group doubled its production of alpha during the srudy, 
the massed group demonstrated almost no improvement. 

Since the different practice conditions were involved with craining Trials 
2, 3, and 4, an analysis of variance was performed which compared the two 
groups on these trials. The analysis indicated that the spaced group had signifi- 
cantly greater alpha percentages (F  = 6.66, df = 1/18, p < .O5). In addition, 
a t test comparing mean performances of the two groups on the test trial was 
significant at the .02 level ( t  = 2.85, df = 18). 

The decline of the spaced group's performance on the fourth training trial " 

is very puzzling. However, inspection of the raw data indicates that this effect 
was mainly caused by two Ss who happened to demonstrate a pronounced decre- 
ment on this particular day. Both of these Ss showed marked improvements 
on the test day. 

It is also interesting to compare training Session 2 for the spaced group 
with the test session for the massed group. For both groups, these sessions 
represent the second day in the laboratory. Although the difference is not quite 
significant ( t  = 1.51, df = 18), it is interesting that the massed group is 
inferior even with 60 excra min. of practice. 

I t  is very clear that spaced practice is more efficient than massed practice 
in the learning of alpha enhancement. There are several possible explanations 
for this finding. It is possible that the spaced group rehearsed the alpha rhythm 
between training trials. Kamiya (10)  indicated that alpha training results in 
a spontaneous increase of resting alpha level, and this finding would tend to 
support the first suggestion. It is also possible that adaptation to the general 
experimental situation may be differential for the two groups. Ss with spaced 
practice had adapted to the apparatus on four different occasions during craining, 
but there was only one adaptation day for the massed group. A last explanation 
might involve the aversive consequences of prolonged alpha training. Massed Ss 
may have experienced boredom and frustration during the long craining sessions, 
and this effect may have contributed to their poor performance. The brief 
breaks between sessions afforded to the massed group may have limited this 
effect somewhat. Further experimentation is necessary to test these alternative 
hypotheses. 

The results of the present study also make it easier to interpret several 
experiments in the literature. Prigatano and Johnson (14)  attempted to treat 
26 patients wich a phobia of spiders by using biofeedback of heart rate. Ss were 
given 2 60-min. training sessions; and the experimental Ss did not learn to 
control heart rate. This finding might be expected from the massed group's 
performance in the current experiment. Booker, Rubow, and Coleman ( 5 )  
found posicive results with one patient by using 1-hr. sessions of EMG feedback. 
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This particular S suffered from paralysis on the left side of the face; however, 
26 practice sessions during che course of 5 mo. were necessary for improvement. 
The increment might have been achieved much faster with spaced practice. 
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