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When William James (1890) introduced the concept of consciousness into American 
psychology, he argued that beyond the range of normal waking consciousness there is 
the possibility of exceptional states of consciousness that are completely 
"discontinuous" with discursive thought. He argued that these heightened states of 
awareness could be induced under specifiable conditions, could influence thought and 
behavior profoundly, and could be adaptive for the individual. He challenged 
psychology to investigate these states scientifically. 
  
The onset of the behaviorist revolution almost completely overshadowed this field of 
psychology (Hilgard, 1980). However, some groups of investigators continued to 
investigate these states, particularly the Jungian school (1956, 1960, 1980); Abraham 
Maslow (1968, 1977) and his school of humanistic psychology; and the movement 
known as transpersonal psychology (Grof, 1983; Rothberg, 1986; Sutich, 1976; Wilber, 
1980). These experiences, called "peak experiences" by Maslow, have also been 
referred to as "transpersonal experiences," "flow," and others. Recently, a larger number 
of researchers have again begun to recognize and investigate these phenomena (e.g., 
Alexander, Davies, et al., in press; Alexander, Druker, & Langer, in press; 
Csikszentmihalyi, 1982; Hilgard, 1980; Hunt, 1989; Kramer, in press; Pascual-Leone, 
in press-a, in press-b; Pribram, 1986; Shapiro & Walsh, 1984; Wilber, Engler, & Brown, 
1986). 
  
James (1902/1960, p. 386) suggested that exceptional states could be systematically 
cultivated, and he pointed to the ancient Indian tradition of yoga as a source of such 
practices. He thus anticipated a promising research area: the experimental investigation 
of meditation and associated psychophysiological changes. 
  
In 1957 Maharishi Mahesh Yogi  introduced Transcendental Meditation (TM) as a 
simple mental technique derived from the Vedic tradition of India (Maharishi, 1963, 
1969; 1972a). He proposed that through this procedure [Editors Note: See discussion 
by Charles Alexander in the Lucid Dreaming and Higher States of Consciousness Panel 
Discussion for a brief explanation of the procedure], a "fourth major state of 
consciousness" can be regularly experienced. This fourth state is referred to in 
Maharishi's Vedic psychology as transcendental consciousness  (Maharishi, 1969; 
Orme-Johnson, 1988) because it is said to transcend or be discontinuous with the three 
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ordinary states of waking, dreaming, and sleep, as typically described conceptually and 
psychophysiologically (e.g., see Natsoulas's sixth definition of "normal" waking 
consciousness: 1983, p. 49; see also, Gackenbach, 1987; Rechtschaffen & Kales, 1968). 
  
Transcendental consciousness is traditionally described as "pure" consciousness 
(Dillbeck, 1983; Maharishi, 1969) in that it is said to be experienced as a content-free, 
silent state of awareness, in which all mental activity is transcended and there are no 
localized boundaries of awareness. In this state the knower, the known, and the process 
of knowing are said to converge in one unified field of consciousness, in which subjects 
report a self-referral state of simply being aware of awareness itself (Alexander, Davies, 
et al., in press; Alexander, Langer, Newman, Chandler, & Davies, 1989). The following 
is a report of an experience of transcendental consciousness, provided by a subject: 
  

During the TM technique my mind settles down, thoughts become less, and 
then suddenly all thought activity ceases and I slip into a state of awareness 
which is pure, perfectly peaceful, wide awake, and infinitely extended beyond 
space and time. Simultaneously my body settles down, breathing becomes nil 
and I feel relaxed. 

  
A series of studies on long-term meditators (Badawi, Wallace, Orme-Johnson, & 
Rouzere, 1984; Farrow & Hebert, 1982) found that experiences of pure consciousness 
(as indicated by subsequent button press during TM) are highly correlated with 
enhanced bilateral and homolateral alpha electroencephalographic (EEG) phase 
coherence in frontal and central regions (suggestive of heightened alertness), virtual 
respiratory suspension without compensatory hyperventilation, decreased heart rate, 
stable phasic Galvanic Skin Response (GSR), and heightened basal GSR, indicating a 
quiescent physiological condition. These and earlier studies led researchers to propose 
that during TM, deep rest and heightened awareness are experienced as complementary 
aspects of a state of "restful alertness," which is especially distinct during reported 
subperiods of pure consciousness (Alexander, Cranson, Boyer, & Orme-Johnson, 1987: 
Wallace, 1970). 
  
Transcendental Consciousness as the Basis of Higher States of Consciousness 

  
Maharishi's Vedic psychology proposes that repeated experience of transcendental 
consciousness through regular practice of the TM technique and the more advanced 
TM-Sidhi techniques, in alteration with daily activity, fosters growth of higher states of 
consciousness beyond the ordinary endpoint of human development (Alexander et al., 
1989; Maharishi, 1963, 1969; Orme-Johnson, 1989) The TM and TM-Sidhi programs 
are said to promote neutralization of accumulated stress in the nervous system and 
refine mental and physiological functioning, giving rise to a new style of functioning 
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that is capable of sustaining transcendental consciousness along with the waking, 
dreaming, and deep sleep states (Alexander, Davies, Dillbeck et al., 1989; Maharishi, 
1972; Wallace, 1986). In this experience, called witnessing, transcendental 
consciousness becomes a silent, uninvolved witness to mental processes (Alexander et 
al., 1987; Gelderloos & Van den Berg, 1989; Maharishi, 1969; Orme-Johnson, 1988) 
  
 The following is a typical experience of witnessing the state of deep sleep (Cranson, 
1989a): 
 

Often during deep sleep I am awake inside. It's a very restful, peaceful state -- 
a state of bliss, unboundedness. My body is asleep and inert, breathing goes on 
regularly and mechanically, and inside I am just aware that I am. 

  
Development of a permanent style of physiological functioning that spontaneously 
maintains witnessing at all times during the three ordinary states of consciousness 
defines the fifth state of consciousness, termed cosmic consciousness in Maharishi's 
Vedic psychology (Alexander et al., 1987; Maharishi, 1969, 1972b; Orme-Johnson, 
1988). Cosmic consciousness (CC) is traditionally described as a state of unshakeable 
inner peace and self-realization in which individual awareness remains permanently 
identified with the unbounded silence of pure consciousness (Dillbeck, 1983; 
Maharishi, 1969, 1972b).     
  
The realization of this higher state of consciousness is also referred to as the integration 
of personality, in which the innermost Self, pure consciousness, is experienced together 
with the contents of the mind and senses (Maharishi, 1963, 1969). Cosmic 
consciousness is said to be a state of inner freedom, of maximum creativity and 
intelligence, maximum capacity to love, ideal social behavior, and perfect health 
(Cranson, 1989b; Maharishi Mahesh Yogi, 1963, 1969, 1972b). 
  
Witnessing the state of deep sleep is considered the most unambiguous subjective 
indicator of the growth of cosmic consciousness (Maharishi Mahesh Yogi, 1969, 1972a; 
Alexander et al., 1987). In previous research conducted on the student population at 
Maharishi International University (MIU), subjects who practiced the TM and TM-
Sidhi program for several years reported clear experiences of witnessing deep sleep. In 
several student samples, more than 80 percent of the subjects reported having had the 
experience at least once, and in one study 7.7 percent reported having it regularly 
(Dillbeck & Orme-Johnson, in press; Gackenbach, Cranson, & Alexander, 1986). In a 
longitudinal study by Alexander (1982), frequency of witnessing sleep increased in TM 
practitioners versus wait-list controls and non-meditators. The study used a broad 
measure of higher states of consciousness, rather than focusing on witnessing sleep. To 
date no other controlled longitudinal research has been conducted to verify longitudinal 
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increases in frequency of witnessing sleep. 
  
Several studies indicate significant correlations between frequency of witnessing deep 
sleep and higher performance on a wide range of physiological, personality, and 
cognitive-perceptual measures (Alexander, C.N., Boyer, and Alexander, V.K., 1987), 
including non-verbal intelligence, principled moral reasoning, and academic 
achievement (Nidich, Ryncarz, Abrams, Orme-Johnson, & Wallace, 1983); creativity 
(Orme-Johnson & Granieri, 1977; Orme-Johnson & Haynes, 1981; Vogelman, 1978); 
faster recovery of the H-reflex, and increased efficiency of concept learning (Dillbeck, 
Orme-Johnson, & Wallace, 1981). Furthermore, several longitudinal studies indicate 
improvements in IQ scores (Aron, Orme-Johnson, & Brubaker, 1981; Dillbeck, 
Assimakis, Raimondi, Orme-Johnson, & Rowe, 1986; Shecter, 1978), creativity 
(Shecter, 1978; Travis, 1979), and simple reaction time (Appelle & Oswald, 1974), and 
choice reaction time (Holt, Caruso, & Riley, 1978) among practitioners of the TM and 
TM-Sidhi programs. However, to date there have been no longitudinal studies linking 
growth of higher states of consciousness with improved cognitive performance, 
specifically intelligence and choice reaction time measures. At the same time, 
conventional efforts to improve such cognitive abilities through teaching of problem-
solving strategies and learning skills in the ordinary waking state have been on the 
whole disappointing or inconclusive (Brody, 1985; Caruso, Taylor, & Detterman, 1982; 
Jensen, 1969, 1988; Royce, Darlington & Murray, 1983; Spitz, 1986). 
  
Some investigators have expressed skepticism that higher states of consciousness 
achieved through TM are truly more adaptive than the three ordinary states of 
consciousness (Holmes, 1984; Smith, 1976). Other studies employing quantitative 
meta-analysis to statistically compare the effects of TM with other techniques and 
control conditions provided evidence contradicting these arguments (Dillbeck & Orme-
Johnson, 1987; Eppley, Abrams, & Shear, 1989; Ferguson, 1981).         
  
The present study attempted to address the above issues by measuring practitioners of 
the TM and TM-Sidhi program on frequency of witnessing deep sleep (Higher States 
of Consciousness, HSOC), IQ, and simple and choice reaction time (RT) measures in a 
two-year longitudinal design with a non-meditating control group. In addition to 
measuring change in the above measures, the investigators measured correlations 
between the HSOC variable and the other dependent variables. 
  
Method   

  
Subjects 
  
Subjects were students who enrolled in introductory psychology classes at two 
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universities in Iowa. The experimental group consisted of 25 males and 20 females at 
Maharishi International University (MIU). Mean age was 25.2 years, Standard 
Deviation (SD) = 6.74. The comparison group consisted of 22 males and 33 females at 
another university in Iowa (University of Northern Iowa, UNI).ii Mean age was 19 
years, SD = 1.8. 
  
Variables 
  
The independent variable was participation or non-participation in the educational 
program at MIU, whose main innovative feature is the twice daily practice of the TM 
and TM-Sidhi programs. The TM and TM-Sidhi program are designed to  unfold higher 
states of consciousness, develop the intelligence of the individual, and improve all 
aspects of his or her life: physiological, psychological, sociological, and ecological 
(Maharishi Mahesh Yogi, 1963, 1967, 1972a). 
  
The dependent variables were: reported frequency of witnessing deep sleep as measured 
by a HSOC questionnaire, Cattell's Culture Fair Intelligence Test (CFIT) scores, simple 
and choice reaction time (RT) using Hick's 1-light and 8-light configurations, and intra-
individual SD of Hick's 8-light RT.      
  
Design 
  
The design for comparing the experimental group and the comparison group was an 
untreated nonequivalent control group design with pretest and posttest. The 
experimental group  (MIU first-year students) received pretest on the above variables, 
then received two years of education at MIU, including twice-daily practice of the TM 
and TM-Sidhi program. 
  
The comparison group received pretest concurrent with the experimental group, and 
posttest after the first two years of a standard university education. 
  
Instruments 
  
A self-report Higher States of Consciousness (HSOC) questionnaire was used to 
measure frequency of witnessing deep sleep. The key question asked was, "During 
dreamless sleep, have you experienced a quiet, peaceful inner awareness or 
wakefulness?”iii The subject was asked to check a box next to the number which most 
accurately represented how frequently the experience occurred. The subject was also 
asked to write down a concrete example of the experience from memory on a space 
provided on the reverse side of the questionnaire, in order to show that he or she 
understood the concept. The examples provided by the subjects were blind-scored 
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independently by two researchers, and marked "yes" or "no," signifying whether or not 
the subject understood the concept. Responses which did not include a sample 
experience were treated as missing data. Inter-rater reliability for scoring sample 
experiences was .96. 
 
Apparatus 
  
The apparatus for measuring reaction time (RT) consisted of a panel, 13 in. x 17 in., 
painted black and tilted at a 30 degree angle. At the lower center of the panel was a red 
pushbutton, 1/2 in. in diameter, called the "home" button. Eight red pushbuttons, all 
equidistant (6 in.) from the "home" button, were arranged in a semicircle around the 
"home" button. A 1/4 in. green light was mounted half an inch above each of the buttons 
in the semicircle. The console was connected to an Apple IIe computer, and a computer 
clock (Mountain Hardware Apple model) was used to measure RT. 
  
Procedure 
  
For the Hick's reaction time tests, subjects were instructed to place the index finger of 
the preferred hand on the home button. This caused an auditory warning signal (a high 
pitched tone of 1 second duration) to sound, followed (after a random interval of from 
one to four seconds) by one of the eight green lights going on. The subject was 
previously instructed to turn off the light as quickly as possible by pressing the red 
button directly below it. In the one-light condition, on each trial the same light went on, 
the one just to the right of top center. In the eight-light condition, the particular light 
that went on in each trial was random and hence unpredictable by the subject. RT is the 
time the subject takes to remove his finger from the home button after the green light 
goes on. Thus RT was measured independently of the time taken to move the finger 
from the home button to the button under the green light. On each trial RT was measured 
in milliseconds by the computer clock and recorded. Upon completion of the 20-trial 
set for each subject, the mean RT and standard deviation of RT for 20 trials were 
computed and recorded by the computer. 
  
Each subject was given 5 practice trials in the one-light condition (the same light came 
on for every trial), and subsequently 20 trials in that condition. Then each subject 
received 5 practice trials in the eight-light condition (any one of the eight lights came 
on randomly) and 20 trials in that condition.  
  
Cattell's CFIT was administered according to the standard procedure given in the test 
instructions. 
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Results 

  
Covarying for Demographics 
  
As mentioned in the design section, potential confounds related to performance on IQ 
tests and other measures were tested as covariates. These covariates were: level of 
interest in meditation, frequency of dream recall, subject's age, subject's education level, 
father's education level, and father's annual income.  
  
To test for an effect of interest in meditation on posttest scores of the control group on 
each dependent variable, stepwise regressions were performed with pretest scores and 
level of interest in meditation as the covariates. The alpha level was .05 to enter and .05 
to remove. Pretest scores entered the stepwise regressions first. Interest in meditation 
was not kept in any of the regressions; therefore the effect of interest in meditation was 
not significant in any of the regressions. Hence, for the control group, who did not 
meditate, it was concluded that level of interest in meditation had no effect on posttest 
scores on any of the measures. 
  
To test for the effect of dream recall on HSOC scores, a stepwise regression was 
performed for experimental and control groups combined, with pretest scores and 
frequency of dream recall at pretest as covariates. The alpha level was .05 to enter and 
.05 to remove. Pretest scores entered the stepwise regression first, and dream recall was 
not kept in the regression. Hence, the result indicated that frequency of dream recall 
had no effect on HSOC posttest scores. 
  
Next, stepwise regressions were performed to assess the importance of potential 
covariates. These analyses combined experimental and control groups and were 
performed for each of the dependent variables: frequency of witnessing sleep (HSOC 
scores), Cattell's CFIT, Hick's 1-light RT, and Hick's 8-light RT. Subject's age, 
education level, and father's education level were included as predictor variables, in 
addition to pretest scores for the appropriate dependent variable. Since data on father's 
annual income was available for only about half the subjects, a separate stepwise 
regression was performed for each dependent variable using pretest scores and father's 
annual income as predictors, in order to maximize the number of available cases for 
analyses using the other predictors. 
  
For each variable, pretest scores entered the stepwise regression first. Subject's age and 
father's education were also kept in the regression for posttest scores on Hick's 8-light 
choice reaction time at the p<.05 level; father's education was kept for posttest scores 
on the CFIT. Hence age and father's education were entered as covariates into the test 
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of the assumption of homogeneity of slopes in preparation for one-way multiple 
analysis of covariance (MANCOVA) on posttest scores for HSOC, CFIT, 1-light RT 
and 8-light RT. Neither subject's education nor father's annual income were kept in any 
of the regressions at p<.05, and therefore these two covariates were dropped from 
further analysis. 
  
For the group of variables, in the test of the assumption of homogeneity of slopes there 
were no statistically significant interactions between subject's age or father's education 
and the grouping variable. Hence, age and father's education were dropped from the 
analysis. Pretest scores for Cattell's CFIT, Hick's 1-light RT and Hick's 8-light CRT 
were not statistically significant as covariates; however, they were all kept in the 
analysis.  
  
MANCOVA for posttest scores on the dependent variables was performed with pretest 
scores as the covariates. Wilks' lambda was 0.355 and the F-statistic was 18.657 
(p<.0001, DF=4,41). Hence, the null hypothesis of no effect of the grouping variable 
on the four dependent variables was rejected. The effect was in the direction of 
improvement on the four dependent measures in the experimental group (MIU). 
  
Separate 1-way analyses of covariance (ANCOVA'S) were then performed for posttest 
scores on the HSOC measure, CFIT, 1-light RT, 8-light RT and SD of 8-light RT, with 
pretest scores as the covariate in each case. 
  
The assumption of homogeneity of slopes was supported for all dependent variables 
with the exception of HSOC scores. Hence, for HSOC scores, repeated measures 
analysis of variance (ANOVA) was performed with group (MIU or UNI) as the 
grouping factor and pretest-posttest scores as the trials factor. Results indicated that the 
main effect for group was significant (F=15.34, p<.0001, DF=1,58), the main effect for 
pretest-posttest was not significant (F=2.14, p=.149, DF=1,58), and the interaction 
between pretest-posttest and group was significant (F=11.35, p<.001, DF=1,58). Hence, 
the result showed that there was a significant pretest-posttest change in HSOC scores 
for at least one of the two groups -- either the MIU group or the control group, or both. 
To further verify whether this result could be attributed to positive change in MIU 
scores, negative change in UNI scores, or a combination of these two, independent t-
tests on pretest/posttest scores were performed separately for the MIU and UNI groups. 
The results indicated that scores for the MIU group did change significantly (t=3.12, 
p<.0025, one-tailed test), while UNI scores did not (t=1.48, p=.149, two-tailed test). 
The MIU mean for HSOC pretest scores was 2.9 and the posttest mean was 4.7. Pretest 
mean for UNI was 2.2 and posttest mean was 1.6. Hence, the results showed that 
performance on the HSOC measure improved significantly from pretest to posttest for 
the MIU group compared with the UNI group, and it did not change significantly for 
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the UNI group. 
  
Table 1 presents results of the other individual ANCOVA's. The F-test value was 
converted to a t-test value in order to obtain one-tailed p-values for testing the 
directional hypothesis of an improvement in the experimental group relative to controls 
(See Rosenthal and Rosnow, 1984, p. 244). 
  
Results for HSOC scores, CFIT scores, Hick's 8-light RT, Hick's 8-light intraindividual 
SD, and Hick's 1-light RT were all statistically significant in the predicted direction. 
Figure 1 presents pretest-posttest change in HSOC scores for experimental and control 
groups. 
  
Since pretest means for the CFIT were identical for the experimental and control 
groups, regression to the mean was discounted as an alternative hypothesis to explain 
the results. 
  
Figure 3 shows pretest-posttest change in scores on Hick's 8-light RT. 
  
The pretest mean for the experimental group (X=350.57 msec.) is consistent with 
findings of other researchers (Jensen, 1985a, Pg.163; Frearson & Eysenck, 1986). A 
statistically significant negative correlation was found between Hick's 8-light RT and 
HSOC scores (N = 72, r = -.400, p <.0001), and a significantly negative correlation was 
found between Hick's 8-light RT and CFIT posttest scores (N = 79, r = -.290, p <.005). 
  
Figure 4 presents pretest-posttest change in SD of 8-light RT. The Pearson correlation 
between SD of RT and CFIT posttest scores was -.256 (N = 79, p <.01). 
  
The possibility of attrition affecting posttest scores was considered. Because of the size 
of the attrition rate, MANOVA was performed with group and pre-post 
completion/non-completion as the independent variables. The results showed no 
significant differences on pretest scores or covariates, between groups that completed 
the study and those that did not. 
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Table 1 
  
One-Way Analyses of Covariance for Effect of Group on CFIT, 
  
Hick's 1-and 8-Light RT, and SD  of 8-Light RT 
-------------------------------------------------------------------------------------------------------------------------------- 
Variable or 
Covariate 

  Group x pre SD pre   x 
post 

 SD post Adj.x 
 post 

 df   F   t   p 

-------------------------------------------------------------------------------------------------------------------------------- 
Cattell's 
CFIT 

Exper. 
Control 

26.82 
27.32 

5.19 
3.84 

29.03 
27.02 

5.26 
4.34 

29.17 
26.91 

  
88 

    
2.79 

  
<.005 

                      
  Pretest 
  Covariate 

Exper. 
Control 

            
88 

  
50.24 

    
<.0001 

                      
Hick's 
1-light RT 

Exper. 
Control 

311.46 
300.61 

46.52 
57.71 

278.70 
290.39 

47.23 
36.86 

275.62 
292.98 

  
78 

    
2.11 

  
<.025 

                      
  Pretest 
  Covariate 

Exper. 
Control 

            
78 

  
26.05 

    
<.0001 

                      
Hick's 
8-light RT 

Exper. 
Control 

350.57 
467.27 

47.11 
107.11 

320.14 
492.75 

30.53 
76.03 

335.05 
480.21 

  
77 

    
9.10 

  
<.0001 

                      
  Pretest 
  Covariate 

Exper. 
Control 

            
77 

  
8.65 

    
<.004 

                      
SD of 
Hick's RT 

Exper. 
Control 

106.63 
263.22 

136.51 
167.45 

45.25 
289.73 

19.90 
112.13 

45.30 
289.67 

  
66 

    
11.4 

  
<.0001 

                      
  Pretest 
  Covariate 

Exper. 
Control 

            
66 

  
.000 

    
.992 
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Discussion 

  
The results indicate that participation in the curriculum at Maharishi International 
University, which includes twice daily practice of the TM and TM-Sidhi programs, 
resulted in increased reported frequency of witnessing deep sleep, while witnessing did 
not increase in the control group. Witnessing is considered an indicator of the growth 
of higher states of consciousness. Furthermore, frequency of witnessing deep sleep was 
significantly correlated with IQ and choice reaction time, which also improved in the 
MIU group compared to the control group. Previous research (Barrett, Eysenck & 
Lucking , 1986; Eysenck 1986, 1988; Frearson & Eysenck, 1986; Jensen, 1979, 1982a, 
1982b, 1985a, 1985b; Smith and Stanley, 1987; Vernon, 1983, 1987) indicates the 
measures used here are correlated with the theoretical construct "g", or general 
intelligence. 
  
It may be claimed that improvements in the dependent measures were caused by the 
teaching methods and academic information given students at MIU rather than their 
practice of the TM and TM-Sidhi program. The academic knowledge taught at MIU 
does include elements which relate the student's experience of the development of 
consciousness through the TM and TM-Sidhi programs to the laws of nature studied by 
traditional academic disciplines. However, a study by Shecter (1978), indicated that 
improvements in IQ test scores resulted from the direct experience of the TM techniques 
rather than intellectual study of the development of consciousness. In Shecter's study, 
high school students were randomly assigned to three groups: one group learned TM; a 
second group took a 14-week Science of Creative Intelligence course in which they 
studied development of consciousness but did not learn the TM technique; and a third 
group took both courses. A fourth matched group took neither course. Those practicing 
the TM technique (either with or without the Science of Creative Intelligence course) 
showed significantly greater improvement on IQ test scores than those who did not 
practice the TM technique (either with or without the Science of Creative Intelligence 
course). 
  
Both the IQ measure and choice reaction time have been shown to be related to general 
intelligence, or "g". A theoretical model of how TM could improve intelligence is 
provided in the well-established principle from developmental biology and neurology, 
that the process of experience stimulates neural growth (Blakemore & Cooper, 
1970;  Edelman, 1987; Hubel & Wiesel, 1979; Milgram, MacLeod, & Petit, 1987; 
Pearson, Finkel, & Edelman, 1987). An example of the principle is that  animals raised 
in enriched environments develop greater brain weight than animals raised in deprived 
environments (e.g., Bennet, Diamond, Krech, & Rosenzweig, 1964; Diamond, Ingham, 
Johnson, Bennet, & Rosenzweig, 1976; Wallace, 1986, pp. 216-217). According to 
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Maharishi's Vedic psychology, meditation provides the direct experiences of abstract 
levels of mental processes that stimulate neurophysiological growth through the 
sequence of higher states of consciousness (Maharishi, 1969, Wallace, 1986). 
  
Physiological evidence that the experience of transcendental consciousness (TC) 
stimulates development can be found in longitudinal experiments showing that practice 
of TM increases EEG coherence (Dillbeck & Bronson, 1981; Gaylord, Orme-Johnson 
& Gelderloos, 1988; Gaylord, Orme-Johnson, Willbanks, & Travis, 1988; Orme-
Johnson, & Travis, 1988). In addition the TM-Sidhi program further develops EEG 
coherence (Dillbeck, Orme-Johnson, & Wallace, 1981; Orme-Johnson, Clements, 
Haynes, & Badawi, 1977; Orme-Johnson & Haynes, 1981; Travis, 1988). Correlational 
studies in meditators have shown that EEG coherence among frontal and central areas 
is positively correlated with higher levels of neurological efficiency, intelligence, 
creativity, mathematics achievement, principled moral reasoning, as well as lower 
levels of neuroticism (Dillbeck, Orme-Johnson, & Wallace, 1981; Gaylord, Orme-
Johnson, & Travis, 1989; Nidich, Ryncarz, Abrams, Orme-Johnson, & Wallace, 1983; 
Orme-Johnson, Clements, Haynes, & Badawi, 1977; Orme-Johnson & Haynes, 1981; 
Orme-Johnson, Wallace, Dillbeck, Alexander, & Ball, in press). Thus the longitudinal 
increases in these EEG parameters would suggest cognitive development. 
  
The TM and TM-Sidhi programs also produce several other physiological changes that 
would suggest increased cognitive abilities. Argenine vasopressin has been associated 
with improved learning and memory, and argenine vasopressin is elevated during TM 
(Jevning, Wells, Wilson, & Guich, 1987). Shorter latencies and higher amplitudes of 
auditory evoked potentials have been associated with more efficient information 
processing in the brain, and TM and TM-Sidhi participants have been found to have 
shorter latency and larger amplitude evoked potentials than controls (Cranson, 
Goddard, Orme-Johnson, & Schuster, submitted for publication; Goddard, 1989; Kobal, 
Wandhofer, & Plattig, 1975; Wandhofer, Kobal, & Plattig, 1976). The TM-Sidhi 
program also increases paired H-reflex recovery rate, an indicator of adaptability of the 
nervous system and a correlate of academic achievement, EEG coherence, and concept 
learning (Dillbeck, Orme-Johnson, & Wallace, 1981; Wallace, Mills, Orme-Johnson, 
Dillbeck, & Jacobe, 1983; Wallace, Orme-Johnson, Mills, & Dillbeck, 1984). 
  
In explaining performance on speeded tasks, several investigators (Eysenck, 1986; 
Gardner, 1983; Jensen, 1982a; Sternberg, 1985; Vernon, 1987) have described the 
information processing system as a system of limited-capacity processors or 
components. They have proposed that individual differences in choice reaction time and 
performance on IQ tests are associated with differences either in operation of neural 
substrates, or in capacity of components of the information processing system such as 
short-term and long-term memory. It may be that the psychophysiological development 



Lucidity Letter                                                                                                   December, 1990, Vol. 9, No. 2 

15	
  
	
  

fostered by experiences of more abstract states of the thinking process during TM 
includes expansion of the capacity of the information processing system, resulting in 
improved performance on such tasks. 
  
As mentioned in the introduction, transcendental consciousness has been described as 
a state of unbounded awareness. Growth of higher states of consciousness are 
characterized by maintenance of this broad awareness along with the focused awareness 
of the waking state. Several studies indicate that long-term practitioners of the TM and 
TM-Sidhi programs appear to be capable of spontaneously maintaining broadened 
awareness while simultaneously focusing their attention on a task (Dillbeck, 1982; 
Dillbeck et al., 1986; Pelletier, 1974; Travis, 1988). This ability to maintain a broad, 
comprehensive style of awareness while simultaneously focusing on the parts of a 
problem may help account for observed improvements in performance on choice 
reaction time and tests of figural reasoning such as the one used in this study, since both 
tests emphasize the ability to perceive and analyze relations of parts with one another 
and with a larger whole, and to respond accordingly. For example, on the Hick's 8-light 
RT task, some subjects spontaneously volunteered that they were able to perceive the 
whole field of eight lights simultaneously and respond quickly and accurately when the 
target light came on, rather than serially scanning the lights and trying to anticipate the 
correct choice. 
  
Figure 4 shows a decrease in intraindividual SD of Hick's 8-light RT, considered by 
some to be an index of "noise" in the information processing system, and the RT-related 
variable most strongly correlated with IQ measures (Eysenck, 1987; Jensen, 1985a). It 
is interesting that, although SD scores for the MIU group were initially lower by 150 
msec., their scores improved significantly, decreasing by 58.29 msec., while scores 
increased insignificantly (37.5 msec.) for the control group. 
  
This reduction of noise in the information processing system is explained by the theory 
associated with the TM and TM-Sidhi programs, mentioned in the introduction. 
According to the Vedic principles underlying TM, the technique directly reduces noise 
in the information processing system by allowing the individual to experience 
progressively quieter, more abstract states of thought until his or her awareness becomes 
silent or noise-free in the state of transcendental consciousness (Maharishi Mahesh 
Yogi, 1963, pp. 48-49; 1969, pp. 278, 282; 1972). Regular practice of the TM and TM-
Sidhi programs is predicted to stimulate development of the nervous system such that 
it can maintain this noise-free state along with information processing in the waking 
state (Maharishi Mahesh Yogi, 1963, pp. 103, 114-116; 1969, pp. 135-137, 150-153; 
1972). The present finding of reduced RT variability operationalizes and supports this 
prediction. In addition, the observed changes in IQ scores and reaction time measures 
can also be interpreted as reflecting an improved signal-to-noise ratio in the system. 
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The findings indicate that "g" or fluid intelligence can be developed, as measured by IQ 
tests and reaction time tests. The study does not refute the theory that "g" is largely 
genetically determined (Bouchard & McGue, 1981; Bouchard & Segal, 1985; Jensen, 
1969, 1985b; McGue & Bouchard, 1988; McGue, Bouchard, Lykken, & Feuer, 1984; 
Plomin, 1988), but rather suggests that the experience provided by the TM and TM-
Sidhi programs facilitates the expression of inherent potential. 
  
In conclusion, the above findings, together with previous research brings to light an 
educational technology that results in increased experiences of higher states of 
consciousness, accompanied by improved cognitive abilities. These results indicate that 
growth of higher states of consciousness represents growth of more adaptive, optimal 
states of functioning than the ordinary states of waking, dreaming, and sleeping. The 
technology employed here is based on well established theoretical principles. Both the 
technology and the theoretical approach deserve serious investigation by researchers in 
the fields of education, adult development, intelligence, and personality. 
  
References 

  
Alexander, C.N. (1982). Ego development, personality and behavioral change in 

inmates practicing the Transcendental Meditation technique or participating in 
other programs: A cross-sectional and longitudinal study (Doctoral dissertation, 
Department of Psychology and Social Relations, Harvard University, 
Cambridge, MA). Dissertation Abstracts International, 43, (2), 539-B. 
(University Microfilms No. 82-16, 181). 

Alexander, C.N., Alexander, V.K., Boyer, R.W. & Jedrczak, A. (1984). The subjective 
experience of higher states of consciousness and the Maharishi technology of the 
unified field: personality, cognitive, perceptual, and physiological correlates of 
growth to enlightenment. In Chalmers, R.A. Chalmers, G. Clements, G., 
Schenkluhn, H., & Weinless, M. (Eds.) (in press). Scientific Research on the 
Transcendental Meditation and TM-Sidhi Programme, Collected Papers, 4, 
paper 294. Vlodrop, Holland: MERU Press (Hereafter referred to as Collected 
Papers, Vol. 4). 

Alexander, C., Boyer, R. & Alexander, V. (1987). Higher states of consciousness in the 
Vedic psychology of Maharishi Mahesh Yogi: A theoretical introduction and 
research review. Modern Science and Vedic Science, 1(1), 89-126. 

Alexander, C.N., Cranson, R.W., Boyer, R.B. & Orme-Johnson, D.W. (1987). 
Transcendental consciousness: A fourth state of consciousness beyond sleep, 
dreaming, and waking. In J. Gackenbach (Ed.), Sleep and dreams: A 
sourcebook.  New York: Garland, pp. 282-315. 

Alexander, C.N., Davies, J.L., Dixon, C.A., Dillbeck, M.C., Oetzel, R.M., Druker, 



Lucidity Letter                                                                                                   December, 1990, Vol. 9, No. 2 

17	
  
	
  

S.M., Muehlman, J.M. & Orme-Johnson, D.W. (in press). Higher stages of 
consciousness beyond formal operations: The Vedic psychology of human 
development. In C.N. Alexander & E.J. Langer (Eds.), Higher stages of human 
development: Perspectives on adult growth.  New York: Oxford University 
Press.  

Alexander, C.N., Druker, S.M. & Langer, E.J. (in press). Major issues in the exploration 
of adult growth. In C.N. Alexander and E.J. Langer (Eds.), Higher Stages of 
Human Development: Perspectives on Adult Growth. New York: Oxford 
University Press. 

Alexander, C.N., Langer, E.J., Newman, R.I., Chandler, H.M. & Davies, J.L. 
(1989).Transcendental Meditation, mindfulness, and longevity: An experimental 
study with the elderly. Journal of Personality and Social Psychology, 57(6), 950-
964. 

Appelle, S. & Oswald, S.E. (1974). Simple reaction time as a function of alertness and 
prior mental activity. Perceptual Motor Skills, 38, 1263-1268. 

Aron, A., Orme-Johnson, D. & Brubaker, P. (1981). The Transcendental Meditation 
program in the college curriculum: A 4-year longitudinal study of effects on 
cognitive and affective functioning. College Student Journal, 15 (2), 140-146. 

Badawi, K., Wallace, R.K., Orme-Johnson, D.W. & Rouzere, A.M. (1984). 
Electrophysiologic characteristics of respiratory suspension periods occurring 
during the practice of the Transcendental Meditation program. Psychosomatic 
Medicine, 46(3), 267-276. 

Barrett, P., Eysenck, H.J. & Lucking, S. (1986). Reaction time and intelligence: A 
replicated study. Intelligence, 10, 9-40. 

Bennet, E.L., Diamond, M.C., Krech, D. & Rosenzweig, M.R. (1964). Chemical 
and  anatomical plasticity in the brain. Science, 146, 610-619. 

Blakemore, C.J. & Cooper, G.E. (1970). Development of the brain depends on the 
visual environment. Nature, 206, 854-856. 

Bouchard, T.J. & McGue, M. (1981). Familial studies of intelligence. Science, 212, 
1055-1059. 

Bouchard, T.J. & Segal, N. (1985). Environment and I.Q. In B.J. Wolman (Ed.), 
Handbook of human intelligence (pp. 368-371). New York: Wiley. 

Brody, N. (1985). The validity of tests of intelligence. In B.J. Wolman (Ed.), Handbook 
of human intelligence. New York: Wiley. 

Caruso, D.R., Taylor, J.J. & Detterman, D.K. (1982). Intelligence research and 
intelligent policy. In D.K. Detterman & R.J. Sternberg (Eds.),  How and how 
much can intelligence be increased. Norwood, New Jersey: Ablex. 

Cranson, R.W. (1988). [Experiences of higher states of consciousness: written 
responses to questionnaire]. Unpublished raw data. 

Cranson, R.W. (1989a). [Experiences of higher states of consciousness: written 
responses to questionnaire]. Unpublished raw data. 



Lucidity Letter                                                                                                   December, 1990, Vol. 9, No. 2 

18	
  
	
  

Cranson, R. W. (1989b) Intelligence and the growth of intelligence in Maharishi's Vedic 
psychology and twentieth century psychology. Dissertation Abstracts 
International, 50, 08A. 

Cranson, R.W., Goddard, P., Orme-Johnson, D.W. & Schuster, D. (1990). P300 under 
conditions of temporal uncertainty and filter attenuation: Reduced latency in 
long-term practitioners of TM. Unpublished manuscript. 

Csikszentmihalyi, M. (1982). Toward a psychology of optimal experience. In L. 
Wheeler (Ed.), Review of Personality and Social Psychology (Vol. 2, pp. 13-35). 
Beverly Hills, CA: Sage. 

Diamond, C. Ingham, C.A., Johnson, R.E., Bennet, E.L. & Rosenzweig, M.R.  (1976). 
Effects of the environment on morphology of the rat cerebral cortex and 
hippocampus. Journal of Neurobiology, 1, 75-86. 

Dillbeck, M.C. (1982). Meditation and flexibility of visual  problem solving. Memory 
and Cognition, 10, 207-215. 

Dillbeck, M.C. (1983). The Vedic psychology of the Bhagavad-Gita. Psychologia, 26, 
62. 

Dillbeck, M.C., Assimakis, P.D., Raimondi, D., Orme-Johnson, D.W. & Rowe, R. 
(1986). Longitudinal effects of the Transcendental Meditation and TM-Sidhi 
program on cognitive ability and cognitive style. Perceptual and Motor Skills, 
62, 731-738. 

Dillbeck, M.C. & Bronson, E.C. (1981). Short-term longitudinal effects of the 
Transcendental  Meditation technique on EEG power and coherence. 
International Journal of Neuroscience, 14, 147-151. 

Dillbeck, M.C. & Orme-Johnson, D.W. (1987). Physiological differences 
between  Transcendental Meditation and rest. American Psychologist, 42, 879-
881. 

Dillbeck, M.C. & Orme-Johnson, D.W. (in press). The Vedic psychology of 
human  development. In C.N. Alexander, E. Langer & R. Oetzel (Eds.) Higher 
Stages of Human Development: Adult Growth beyond Formal Operations. New 
York: Oxford University Press. 

Dillbeck, M.C., Orme-Johnson, D.W. & Wallace, R.K. (1981). Frontal EEG coherence, 
H- reflex recovery, concept learning, and the TM-Sidhi program. International 
Journal of Neuroscience, 15, 151-157. 

Edelman, G.M. (1987). Neural Darwinism: A Subtheory of Neural Group Selection. 
New York:  Basic Books. 

Eppley, K.R., Abrams, A.I. & Shear, J. (1989). Differential effects of relaxation 
techniques  on trait anxiety: A meta-analysis. Journal of Clinical Psychology, 
XLV, 6, 957-973. 

Eysenck, H.J. (1986). Intelligence: The new look. Psychologische Beitrage, 28, 332-
365. 

Eysenck, H.J. (1987). Speed of information processing, reaction time, and the theory 



Lucidity Letter                                                                                                   December, 1990, Vol. 9, No. 2 

19	
  
	
  

of  intelligence. In P.A. Vernon (Ed.), Speed of information-processing and 
intelligence. Norwood, New Jersey: Ablex. 

Eysenck, H.J. (1988). The concept of "intelligence": useful or useless? Intelligence, 12, 
1-16. 

Farrow, J.T. & Hebert, J.R. (1982). Breath suspension during the Transcendental 
Meditation  technique. Psychosomatic Medicine, 44(2), 133-153. 

Ferguson, P.C. (1981). An integrative meta-analysis of psychological studies 
investigating the treatment outcomes of meditation techniques. Dissertation 
Abstracts International, 42, 1547B. 

Frearson, W. & Eysenck, H.J. (1986). Intelligence, reaction time (RT) and a new "odd-
man- out" paradigm. Personality and Individual differences, 7, (6), 807-817. 

Gackenbach, J. (Ed.). (1987). Sleep and dreams: A sourcebook. New York: Garland. 
Gackenbach, J., Cranson, R. & Alexander, C. (1986). Lucid dreaming,  witnessing 

dreaming, and the transcendental meditation technique: a developmental 
relationship. Lucidity Letter, 5(2),. 34-40. 

Gardner, H. (1983). Frames of mind: The theory of multiple intelligences. New 
York:  Basic Books. 

Gaylord, C., Orme-Johnson, D.W. & Travis, F. (1989). The effects of the 
Transcendental  Meditation technique and progressive muscle relaxation on EEG 
coherence, stress reactivity, and mental health in black adults. International 
Journal of Neuroscience, 46, 77-86  

Goddard, P.H. (1989). Reduced age-related declines of P300 latency in elderly 
practicing transcendental meditation. Psychophysiology, 26, S29. 

Grof, S. (1983). East and west: Ancient wisdom and modern science. Journal of 
Transpersonal  Psychology, 15(1), 13-36. 

Hilgard, E.R. (1980). Consciousness in contemporary psychology. Annual Review 
of  Psychology, 31, 1-26. 

Holmes, D.S. (1984). Meditation and somatic arousal reduction: A review of the 
experimental evidence. American Psychologist, 39, 1-10. 

Holt, W.R., Caruso, J.L., & Riley, J.B. (1978). Transcendental Meditation vs. pseudo-
meditation on visual choice reaction time. Perceptual and Motor Skills, 46, 726. 

Hubel, D. & Weasle, T.N. (1979). Brain mechanisms of vision. In D. Hubel, The brain. 
San  Francisco: W.H. Freeman & Co. 

Hunt, Harry T. (1989). The multiplicity of dreams: Memory, imagination and 
consciousness. New Haven, London: Yale University Press. 

James, W. (1891/1950). The principles of psychology , (Vol 1). New York: Henry Holt. 
James, W. (1960). The varieties of religious experience. London: The Fontana Library, 

Collins. 
(Original work published in 1902) Jensen, A. R. (1969). How much can we boost IQ 

and scholastic achievement? Harvard  Educational Review, 39, 1-123. 
Jensen, A.R. (1979). g: Outmoded theory or unconquered frontier? Creative Science 



Lucidity Letter                                                                                                   December, 1990, Vol. 9, No. 2 

20	
  
	
  

and  Technology, 2, 16-29. 
Jensen, A.R. (1982a). Reaction time and psychometric g. In H.J. Eysenck (Ed.), A 

Model for  intelligence. New York: Springer. 
Jensen, A.R. (1982b) The chronometry of intelligence. In R.J.Sternberg (Ed.), Advances 

in  the study of human intelligence (Vol. 1). London: Lawrence Erlbaum. 
Jensen, A.R. (1985a). Individual Differences in the Hick Paradigm. In P.A. Vernon 

(Ed.),  Speed of information-processing and intelligence. Norwood, New 
Jersey: Ablex. 

Jensen, A.R. (1985b).The g beyond factor analysis. In J.C. Conoley, J.A. Glover 
&  R.R. Ronning (Eds.), The influence of cognitive psychology on testing and 
measurement. Hillsdale, New Jersey: Erlbaum. 

Jensen, A.R. (1988). Raising IQ without increasing g? A review of the Milwaukee 
project.  Developmental Review, 1988, in press. 

Jevning, R., Wells, I., Wilson, A.F. & Guich, S. (1987). Plasma thyroid hormones, 
thyroid stimulating hormone, and insulin during acute hypometabolic states in 
man. Physiology and Behavior, 40, 603-606. 

Jung, C.G. (1956). Symbols of transformation. The collected works 5, Bollingen Series 
XX. New Jersey: Princeton University Press. 

Jung, C.G. (1960). On the nature of the psyche. The collected works 8, 159, 
Bollingen  Series XX. New Jersey: Princeton University Press. 

Jung, C.G. (1980). The Tavistock lectures. The collected works 18, Bollingen Series 
XX. New Jersey: Princeton University Press. 

Kobal, G., Wandhofer, A., and Plattig, K.H. (1975). EEG power spectra and auditory 
evoked potentials in Transcendental Meditation (TM). Pflugers Archiv, 359, R 
96. (Abstract No. 191) 

Kramer, D. (in press). Conceptualizing wisdom: The primacy of affect-cognition 
relations. In R.J. Sternberg (Ed.), Wisdom: Its nature, origin, and development. 
New York: Cambridge University Press. 

Maharishi Mahesh Yogi. (1963). The science of being and art of living. New York: 
Signet. 

Maharishi Mahesh Yogi. (1969). On the Bhagavad-Gita: A new translation and 
commentary.  Baltimore: Penguin Press. 

Maharishi Mahesh Yogi (Speaker). (1972a). Science of Creative Intelligence teacher 
training  program (videotaped lectures). Fairfield, Iowa: MIU Press 

Maharishi Mahesh Yogi (Speaker). (1972b). Thinking, feeling, myness, amness, isness. 
(videotaped lecture). Age of Enlightenment Teacher Training Course. 
Seelisberg, Switzerland: International Association of the Advancement of the 
Science of Creative Intelligence. 

Maslow, A.H. (1968). Toward a psychology of being. New York:Van Nostrand. 
Maslow, A.M. (1977). The farther reaches of human nature. New York: Penguin 

Books. 



Lucidity Letter                                                                                                   December, 1990, Vol. 9, No. 2 

21	
  
	
  

McGue, M. & Bouchard, T.J. (1988). Genetic and environmental determinants of 
information processing and special mental abilities: A twin analysis. In R.J. 
Sternberg (Ed.), Advances in the psychology of human intelligence  (Vol. 5). 
Hillsdale, NJ: Erlbaum. 

McGue, M., Bouchard, T.J., Lykken, D.T. & Feuer, D. (1984). Information processing 
abilities in twins reared apart. Intelligence, 8, 239-258. Milgram, N.W., 
MacLeod, C.M. & Petit, T.L. (1987). Neuroplasticity, learning and  memory. 
New York: Alan R. Liss, Inc. 

Natsoulas, T. (1983). Concepts of consciousness. The Journal of Mind and Behavior, 
4, 3-59. 

Nidich, S., Ryncarz, R., Abrams, A., Orme-Johnson, D.W. & Wallace, R.K. (1982). 
Kohlvergian cosmic perspective responses, EEG coherence, and the 
Transcendental Meditation and TM-Sidhi program. Journal of Moral Education, 
12, 166-173. 

Orme-Johnson, D.W. (1988). The cosmic psyche-- an introduction to Maharishi's 
Vedic  Psychology: The fulfillment of modern psychology. Modern Science and 
Vedic Science, 2, 113-163. 

Orme-Johnson, D.W., Clements, G., Haynes, C.T. & Badawi, K. (1977). Higher states 
of  consciousness, EEG coherence, Creativity, and Experiences of the Sidhis. In 
D.W. Orme-Johnson & J.T. Farrow (Eds.), Scientific research on the 
Transcendental Meditation program, collected papers  (Vol.1, pp. 705-712). 
Livingston Manor, New York: MERU Press. 

Orme-Johnson, D.W. & Granieri, B. (1977). The effects of the Age of Enlightenment 
Governor Training Courses on  field independence, creativity, intelligence, and 
behavioral flexibility. In  D.W Orme-Johnson & J.T. Farrow (Eds.), Scientific 
research on the transcendental meditation program: Collected papers, (Vol. 1, 
pp. 713-718), Rheinweiler, W. Germany: MERU Press.  

Orme-Johnson, D.W. & Haynes, C.T. (1981). EEG phase coherence, pure 
consciousness,  creativity, and TM-Sidhi experiences. International Journal of 
Neuroscience, 13, 211-217. 

Orme-Johnson, D.W., Wallace, R.K., Dillbeck, M.C., Alexander, C.N. & Ball, O.E. (in 
press). Improved functional organization of the brain through the Transcendental 
Meditation and TM-Sidhi program, as indicated by changes in EEG coherence 
and its cognitive correlates: A proposed model of higher states of consciousness. 
In R.A. Chalmers, G. Clements, H. Schenkluhn & M. Weinless (Eds.),  Scientific 
Research on the Transcendental Meditation and TM-Sidhi Program, Vol. 4. 
Vlodrop, The Netherlands: Maharishi Vedic University Press. 

Pascual-Leone, J. (in press-a). Reflections on life-span intelligence, consciousness, and 
ego development. In C.N. Alexander & E.J. Langer (Eds.), Higher stages of 
human development: Perspectives on adult growth. New York: Oxford 
University Press. 



Lucidity Letter                                                                                                   December, 1990, Vol. 9, No. 2 

22	
  
	
  

Pascual-Leone, J. (in press-b). An essay on wisdom: Toward organismic processes that 
make it possible. In R.J. Sternberg (Ed.), Wisdom: Its nature, origins, and 
development. New York: Cambridge University Press. 

Pearson, J.C., Finkel, L.H. & Edelman, G.M. (1987). Plasticity in the organization of 
cerebral  cortical maps: A computer simulation based on neuronal group 
selection. Journal of Neuroscience, 7, pp. 4209-4223. 

Pelletier, K.R. (1974). Influence of Transcendental Meditation upon autokinetic 
perception.  Perceptual and Motor Skills, 39, 1031-1034. 

Plomin, R. (1988). The nature nature and nurture of cognitive abilities. In R.J. 
Sternberg (Ed.), Advances in the study of human intelligence (Vol. 4, chap. 1), 
Hillsdale, NJ: Erlbaum. 

Pribram, K. (1986). The cognitive revolution and mind/brain issues. American 
Psychologist, 41, 507-520. 

Rechtschaffen, A. & Kales, A. (Eds.). (1968). A manual for standardized terminology. 
Techniques and scoring system for sleep stages of human subjects. National 
Institute of Health Publication No. 204. Washington, D.C.: U.S. Government 
Printing Office. 

Royce, J.M., Darlington, R.B. & Murray, H.W. (1983). In Consortium for 
Longitudinal  Studies (Ed.), As the twig Is bent... Lasting effects of preschool 
programs (pp. 411-459). Hillsdale, New Jersey: Erlbaum. 

Rothberg, D. (1986). Philosophical foundations of transpersonal psychology: An 
introduction to some basic issues. Journal of Transpersonal Psychology, 18(1), 
pp. 1-34. 

Shecter, H. (1978). A psychological investigation into the source of the effect of 
the  Transcendental Meditation technique. Dissertation Abstracts International, 
38(7-B), 3372-3373. 

Shapiro, D.H. & Walsh, R.N. (Eds.). (1984). Meditation: Classic and 
contemporary  perspectives. New York: Aldine. 

Smith, J.C. (1976). The psychotheraputic effects of Transcendental Meditation with 
controls for expectation of relief and daily sitting. Journal of Consulting and 
Clinical Psychology, 44, 630-637. 

Smith, G.A. & Stanley, G. (1988). Comparing subtest profiles of g loadings and 
correlations  with RT measures. Intelligence, 11, 291-298. 

Spitz, H. (1986). The raising of intelligence. Hillsdale, New Jersey: Erlbaum.  
Sternberg, R.J. (1985). Beyond IQ: A triarchic theory of human intelligence. New York: 

Cambridge University Press. 
Sutich, A. (1976). The emergence of the transpersonal orientation: A personal account. 

Journal of Transpersonal Psychology, 8(1), 5-19. 
Travis, F. (1979).  The Transcendental meditation technique and creative thinking: 

A  longitudinal study of Cornell University undergraduates. Journal of Creative 
Behavior, 13, 169-180. 



Lucidity Letter                                                                                                   December, 1990, Vol. 9, No. 2 

23	
  
	
  

Travis, F. (1988). Testing the field paradigm of Maharishi's Vedic psychology: 
EEG  coherence and power as indices of states of consciousness and field effects. 
Unpublished doctoral dissertation, Maharishi International University, Fairfield: 
Iowa. 

Vernon, P.A. (1983). Speed of information processing and general intelligence. 
Intelligence,  7, 53-70. 

Vernon, P.A. (Ed.). (1987). Speed of information-processing and intelligence. 
Norwood,  New Jersey: Ablex. 

Vogelman, C.S. (1978). The state of consciousness inventory (SCI): An exploratory 
study. Unpublished manuscript, Department of Psychology and Social Relations, 
Harvard College, Cambridge, MA. 

Wallace, R.K. (1970). The physiological effects of Transcendental Meditation. 
Science,  167, 1751-1754. 

Wallace, R.K. (1986). The Maharishi technology of the unified field: The 
neurophysiology  of enlightenment. Fairfield, Iowa: Maharishi International 
University Press. 

Wallace, R.K., Mills, P.J., Orme-Johnson, D.W., Dillbeck, M.C. & Jacobe, E. 
(1983).  Modification of the paired H reflex through the Transcendental 
Meditation and TM-Sidhi program. Experimental Neurology, 79, 77-86. 

Wallace, R.K., Orme-Johnson, D.W., Mills, P.J. & Dillbeck, M.C. (1984). 
Academic  achievement and the paired Hoffman reflex in students practicing 
meditation. International Journal of Neuroscience, 24, 261-266. 

Wandhofer, A., Kobal, G. & Plattig, K.H. (1976). Latenzverkurzung menschlicher 
auditorisch  evozierter Hirnpotentiale bei transzendentaler Meditation [Decrease 
of latency of human auditory evoked potentials during the Transcendental 
Meditation technique]. Zeitschrift fur Elektroenzephalographie und 
Elektromyographie, 7, 99-103. 

Wilber, K. (1980). The Atman project: A transpersonal view of human development. 
Wheaton, IL: Theosophical Publishing House. 

Wilber, K., Engler, J.  Brown, D.P. (1986). Transformations of Consciousness.  Boston, 
MA: New Science Library. 

  
  
i	
  EDITORS NOTE: The following is poster from the corollary sessions at the Lucidity Association's Conference on 
Higher States of Consciousness, in Chicago in July, 1990. 
ii	
  A fairly high attrition rate for the first two years of enrollment is characteristic of MIU and UNI, these two 
universities being typical of American universities in this regard. Hence, 97 subjects were pretested at MIU and 125 
at UNI. As expected, by posttest these numbers had decreased to 45 at MIU and 55 at UNI. Analyses were 
performed to address the question of whether attrition could have been responsible for any observed differences at 
posttest, and these are reported at the end of the Results section.	
  
iii	
  Although the questionnaire on higher states of consciousness had items on experiences of lucid dreaming and 
witnessing dreaming, these items were not included in the analysis because the investigators found that subjects 
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confused the experience of lucid dreaming with the experience of witnessing dreaming and hence the data on these 
two types of experience was unreliable. 

	
  


