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The relationship between psychometrically tested reasoning ability, or general in- 
telligence (Raven's Progressive Matrices), short-term memory (forward and back- 
ward digit span), and measures of  reaction time (RT), including visual and auditory 
simple R T  and four degree~ of  choice RT, was investigated in groups of  unskilled 
workers, mostly of  below average, borderline, or retarded mental ability, selected 
in the United States and in India. Both groups showed parallel phenomena with 
respect to the relative difficulty o f  the various R T tests, their factor structure, and 
their theoretically expected correlations with psychometric intelligence, although 
the correlations were lower (and generally nonsignificanO in the Indian group, 
most likely because of  this group "s greater restriction in range of  ability. The find- 
ings, overall, are consistent with other recent studies o f  RTand intelligence, which 
indicate that our standard IQ tests reflect basic cognitive processes, particularly 
speed of  information processing, involved in individual differences in intelectual 
ability, and not merely differences in specific acquired knowledge, skills, or cul- 
tural background. 

I N T R O D U C T I O N  

A s  ea r ly  as  1862,  Sir  F r a n c i s  G a l t o n ,  t h e  f o u n d e r  o f  d i f f e r e n t i a l  p s y c h o l o g y ,  

h y p o t h e s i z e d  a r e l a t i o n s h i p  b e t w e e n  r e a c t i o n  t i m e  ( R T )  a n d  g e n e r a l  m e n t a l  

ab i l i t y ,  o r  i n t e l l i g e n c e .  A l t h o u g h  t h e  ea r l i e s t  a t t e m p t s  to  t e s t  t h i s  h y p o t h e s i s  

The first study was performed in Oakland, California, by Drs. Anima Sen and A. K. Sen at the 
University of California, Berkeley, in 1979. The following year, Dr. A. R. Jensen was a visiting 
lecturer at the University of Delhi, where the second study was conducted by Indu Arora. 
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were notably unsuccessful (mainly because of methodological, psychometric, 
and statistical shortcomings), in recent years Gal ton 's  hypothesis has been re- 
examined empirically, with some success. Jensen (1979, 1980a, 1980b, 1981, 
1982a, 1982b) has reviewed elsewhere virtually all of  the major  studies of  the 
relationship between RT and intelligence, from Galton to the present; recent 
studies from Jensen's laboratory largely bear out Gal ton 's  original conjec- 
ture (Jensen & Munro,  1979; Jensen, Schafer, & Crinella, 1981; Vernon, 
1981; Vernon, in press; Vernon & Jensen, in press). In general, the findings 
suggest that individual differences in performance on traditional psycho- 
metric tests of  general mental ability, or IQ tests, reflect something more than 
just differences in acquired knowledge and skills; they also reflect psycholog- 
ically more basic differences in information processing speed and efficiency. 

The fact that measures of  RT in task paradigms, such as those in the pres- 
ent study, which have virtually no intellectual content, should be found to be 
significantly correlated with scores on nonspeeded verbal and nonverbal psy- 
chometric tests involving complex reasoning, vocabulary, analogies, general 
information,  and the like, is a psychologically surprising and interesting phe- 
nomenon.  Experimental-analytic pursuit of  this phenomenon could eventu- 
ally prove to be scientifically rewarding, because the basic processes involved 
in RT are seemingly much simpler and hence much more amenable to hypo- 
thetico-deductive experimental analysis than is the case for performance on 
the very complex cognitive tests traditionally used for measuring intelligence. 
If  RT and IQ are correlated, it could mean that they share certain basic pro- 
cesses in common,  and the nature of  these processes may be more readily un- 
derstood by studying the relatively more accessible facets of  RT than the 
scarcely analyzable test scores obtained from traditional mental tests, which 
are the end results of  inordinately complex cognitive processes. 

Because the RT-IQ correlation is counter-intuitive to many psychologists, 
Jensen's  research, in this early stage, has centered on establishing the reality 
of  the phenomenon and its generality across various RT paradigms and psy- 
chometric tests, and in different populations and groups varying in age and in 
their average level of  psychometrically tested intelligence. 

The present study is one more in this vein. I t 's  aims are (1) to examine the 
correlation between RT and intelligence in groups which fall on the IQ scale 
somewhere between the average and the clearly m~ntally retarded (a segment 
of  the IQ distribution which had not yet been studied in Jensen's laboratory),  
and (2) to determine if similar RT phenomena are found in such groups when 
they are selected from highly differing cultural backgrounds- - in  the present 
study, Americans in Oakland,  California, and Indians in Delhi, India. Un- 
fortunately, because of certain differences between the RT apparatuses used 
in terms of  absolute RT scores is unwarranted.  Therefore,  the main concern 
of  this study is with the relationships among the RT and psychometric test 
variables within each group, and in the similarities between the groups in the 
pattern of  the internal relationships among variables. 
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Subjects 

American. A total of  58 Ss, approximately two-thirds of  them males and 
one-third of  them females, was given the complete battery of  psychometric 
and reaction time tests. Of  these 58 Ss, 37 were white and 21 were nonwhite (Ne- 
gro, Mexican-American and Oriental). (The nonwhite group includes no In- 
dians.) All Ss were employed in unskilled manual  work in a factory which, in 
part,  is also a "sheltered workshop ,"  in Oakland, California. Most, but not 
all, of  the Ss would be classified as borderline or mildly mentally retarded on 
the basis of  standardized IQ tests. The mean IQ of  the group was between 80 
and 85. Their ages ranged from 18 to 72 years, with a mean age of  33 years, 7 
months (SD = 12 years, l0 months).  

Indian. A total of  45 Ss, all males, was drawn from Class IV employees in 
Delhi University. This class of  workers comprises peons, sweepers, and 
watchmen. Their ages ranged from 18 to 50 years, with a mean of 27 years, 11 
months (SD = 7 years, 4 months).  

Psychometric Tests 

All Ss were given Raven's  Standard Progressive Matrices (RPM), a non- 
verbal test of  reasoning ability general intelligence, based on seeing certain 
systematic relationships among a number  of  geometric figures. In numerous 
studies the RPM has been found to have high loadings on the g or general in- 
telligence factor, when it is factor analyzed among any large and diverse bat- 
tery of  cognitive ability tests, whether they be verbal, nonverbal,  or perform- 
ance tests. The RPM was administered to Ss in small groups without time 
limit; Ss were encouraged to at tempt all items. 

Also, all Ss were individually given tests of  forward digit span (FDS) and 
backward digit span (BDS). These are primarily tests of  short-term memory 
ability, although both tests are also slightly loaded on the g factor, BDS gen- 
erally more so than FDS, probably because of the more complex cognitive de- 
mands made by BDS than by FDS. The testing procedure of  FDS and BDS 
followed the directions for these tests given in the manual of  the Wechsler 
Adult Intelligence Scale (Wechsler, 1955). 

Reaction-Time Tests 

Simple R T- Visual (SR Tv). The visual stimulus, a white light, appeared in the 
2 cm aperture of  a black box. The subject (S) responded as fast as possible by 
pressing a pushbutton located near the aperture. The S's RT (i.e., the time 
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interval between the light's going " o n "  and the S's pressing the button) was 
recorded in milliseconds. Preceding each presentation of the reaction 
stimulus (RS), the S was given a verbal " r eady"  signal by the examiner (E), 
which was followed, after a random interval of 1 to 4 seconds, by the presen- 
tation of  the RS. Following verbal instructions, with demonstration by E and 
a few practice trials, a total of  20 test trials was administered in this fashion. 
The S's score on the SRT v test was the mean RT over the 20 test trials. 

It should be noted that the very same piece of  RT apparatus was not used in 
testing the American and Indian groups, although the essential features of 
the procedure were the same for both groups. In the American study, the 
standard Gerbrands reaction timer was used. In the Indian study, a reaction 
time device designed to do essentially the same things as the Gerbrands was 
specially constructed by the Psychological Laboratory in Delhi University. 
Nevertheless, it is well known that even slight differences in equipment design 
contribute some degree of  apparatus-specific variance to the RT measure- 
ments, and therefore we shall place no emphasis in this study on the absolute 
differences between the groups in RTs per se. Because of  the unknown mag- 
nitude of the effects produced by the differences in apparatus, direct compar- 
ison of  the mean RTs in the two groups is not warranted. 

Simple RT-Audi tory (SRTA). The apparatus and procedure are the same as 
in SRT v, except that, instead of  the visual stimulus, an auditory stimulus is 
presented as the RS. In the American study, using the Gerbrands RT appara- 
tus, the auditory stimulus was a "beep"  sound, terminated by the S's re- 
sponse; in the Indian study, a buzzer sound was used. 

Choice RT. The apparatus used for this test in the American study has been 
used in all of  Jensen's studies of RT and intelligence and is most completely 
described in the article by Jensen and Munro (1979). The apparatus consists 
of a response panel, painted flat black, with a central " h o m e "  pushbutton 
and eight green jeweled lights with closely adjacent pushbuttons arranged in a 
semicircle of  6-inch radius around the " h o m e "  button (see Figure 1). A set of 
removable black plates covers the response panel so as to expose successively 
1, 2, 4, and 8 of the light/button arrays, thereby varying the informational 
complexity of the CRT task over the range from 0 to 3 BITs of  information. 
(In terms of information theory, the amount of information in a multiple- 
choice stimulus array is measured as the number of binary divisions of  the 
choices that will reduce uncertainty to zero, hence our measure of  the amount 
of information, or BITs, in a given light/button array is log2n, where n is the 
number of l ight/button alternatives in the array.) In the testing procedure, 
the S presses down the home button, hears a preparatory signal (a l-second 
"beep")  and, after a random interval of  I to 4 seconds, one of the lights goes 
on. As soon as one of  the lights goes on, S removes his index finger from the 
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FIGURE 1. Subject's response console of the RT-MT apparatus. Pushbuttous indicated by cir- 
cles, green jeweled lights by crossed cirdes. The "home" button is in the lower center, 6 in. from 
each response button. 

home button and presses the button adjacent to the light, turning it off .  S is 
instructed to do this as quickly as possible on each of  80 trails: 20 trials each 
with either 1,2, 4, or 8 l ights/buttons exposed (corresponding to 0, 1,2, and 3 
BITs). On each trial, two measurements are recorded in milliseconds by sepa- 
rate timers: reaction time (RT) and movement  time (MT). RT is the interval 
between the light's going on and the S's releasing the home button.  MT is the 
interval between the S's releasing the home button and the S's pressing the 
home button adjacent to the light. The choice RT and MT for a given number  
of  l ight/button alternatives is always indicated by corresponding subscripts, 
e.g., CRT I, CRT 2, etc., and MT~, MT 2, etc. 

The CRT apparatus used in the Indian study was similar to the apparatus 
described above, but it had two important  differences. First, the number of  
l ight /button pairs in each array consisted of  1,2, 3, and 4 alternatives, corre- 
sponding to 0, 1, 1.58, and 2 BITs. Second, only total response time was re- 
corded (in milliseconds) on each trial; that is, no distinction was made be- 
tween RT and MT. The total response time is the interval between the lights 
going on and the S's pressing the button adjacent to the light; hence it com- 
prises what,  with Jensen's  RT-MT apparatus,  is separated as RT and MT. Be- 
cause of  these important  differences in apparatus,  we cannot make direct 
comparisons of  CRT across the two studies. In the Indian study, as in the 
American, each S was given a total of  80 trials: 20 trials at each of  the four 
levels of  complexity corresponding to 0, 1, 1.58, and 2 BITs. 
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RESULTS AND DISCUSSION 

Psychome t r i c  Tests 

Table 1 shows that the American and Indian groups are highly similar in 
their performance on the three mental tests which were identical in form and 
procedure in the two studies. The groups do not differ significantly on any of  
the tests. The groups '  differences on the RPM and FDS yield ts of  less than 1, 
and the t for BDS is 1.60, which falls short of significance at the .01 level of  
confidence. In terms of the English normative data on the RPM, both groups, 
on average, fall below the 25th percentile. The total range of  RPM scores 
goes from mentally retarded to above average in both groups (4 to 51 in the 
American, and 9 to 48 in the Indian). The American group has significantly 
greater variability (F= 1.98, d f =  57/44, 19< .05). 

React ion  T ime  Variables 

Table 2 summarizes the data on the RT tests. The coefficient of  variation 
reflects the sample variability relative to the mean, and, as can be seen in 
Table 2, indicates the greater variability of the American group on all of  the 
RT measures. Overall, the American group shows almost twice as great a C V  
as the Indian group. (The C V i s  appropriate in this case, as the RT measure- 
ments represent a true ratio scale.) This is consistent with the American 
group's  significantly greater variability on the RPM test. 

Although direct comparisons of  these groups are not strictly warranted, 
because of  the unknown effects of  the differences in apparatus used in the 
two studies, it may seem surprising that the RTs of  the American group are 
consistently (and significantly) slower than the RTs of  the Indian g roup- -  
surprising especially in the case of  the CRTs, because one would imagine that 
the American group should show smaller CRTs, since in their case the C R T  
represents only reaction time (RT), whereas for the Indian group it represents 

TABLE 1. 
Means and Standard Deviations of Psychometric Variables 

in American and Indian Groups 

Variables American Indian 

Raven's Progressive Matrices M 24.53 24.33 
SD 14.12 10.03 

Forward Digit Span M 5.31 5.16 
SD 1.45 1.09 

Backward Digit Span M 3.25 2.91 
SD 1.21 0.95 
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TABLE 2. 
Means, Standard I)evtatiom, and Coefficients of Variation of 

Reaction Time Measuremmts (in Milliseconds) in 
American and Indian Groups 

Variables American Indian 

CRT I M 513.40 226.67 
SD 157.60 50.21 
CV 30.70 15.37 

CRT 2 M 590.17 347.72 
SD 178.25 50.62 
CV 30.20 14.56 

CRT 3 M 433.66 
SD 81.05 
CV 16.22 

CRT 4 M 689.28 499.81 
SD 208.86 81.05 
C V 30.30 16.22 

CRT 8 M 878.12 
SD 283.46 
CV 32.28 

SRT v M 35 I. l0 305.26 
SD 124.73 60.80 
CV 35.53 19.92 

SRT A M 366.62 233.76 
SD 160.62 49.79 
CV 43.81 21.30 
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bo th  RT and m o v e m e n t  t ime (MT).  The  di f ferences  in a p p a r a t u s ,  however ,  
m a k e  it imposs ib le  to  in te rpre t  this d i f ference .  The  a p p a r a t u s  and  p rocedures  
are  more  al ike in the  case o f  SRT v and SRT A (i .e. ,  s imple reac t ion  t ime to a 
visual  or  an a u d i t o r y  s t imulus) ,  and  here,  too ,  the  A m e r i c a n  g roup  is signifi-  
can t ly  s lower .  But aga in ,  because  the  appa ra tuses  are  not  ident ical ,  not  much  
can be made  o f  the  group  di f ference.  I f  ident ical  appa ra tuses  had  been used 
for  bo th  g roups ,  however ,  and  a s ignif icant  d i f ference  still was found ,  it 
wou ld  be highly interes t ing,  for,  assuming  a cor re la t ion  between RT and psy-  
chomet r i c  g,  the f inding o f  a s ignif icant  d i f fe rence  in RT between g roups  tha t  
does  not  d i f fer  on psychomet r i c  tests (such as the R P M )  would  const i tu te  
p r i m a  facie evidence that  ei ther  the RT test or  the psychomet r i c  test (or possi-  
b ly  both)  is a b iased measure  o f  g with respect  to the two groups  in ques t ion  

(Jensen,  1980a). 
A s t r ik ing example  o f  the degree to which a p p a r a t u s  specif ici ty can affect  

RT m a y  be seen in Tab le  2, by c o m p a r i n g  the means  o f  C R T  I and  SRT v with-  
in ei ther  the Amer i can  or  Ind ian  g roups .  Both CRTI and SRT v are  cases o f  
s imple  reac t ion  t ime (to visual  s t imuli)  and  bo th  fo rmal ly  co r r e spond  to 1 
BIT in i n f o r m a t i o n  terms.  Yet the means  o f  CRT~ and SRT v d i f fer  grea t ly  
wi th in  the same groups ,  and  in oppos i t e  d i rect ions  b e t w e e n  the two groups .  
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Hick ' s  Law. The general finding that RT increases linearly as a function of 
BITs has come to be known as Hick's law, as this regularity was first noted by 
H ick (1952). The presented data were appropriately plotted to see if they con- 
form to Hick's law within each group, with the results shown in Figure 2. The 
data points fall very close to the least-squares fitted linear regression lines in 
each group. For the American group, the regression is RT = 488.75 + 119.33 
BITs; for the Indian group, RT = 221.39 + 135.87 BITs. Within each group, 
Hick's law is clearly borne out. The regression for the American group may 
be compared with that of  280 university (Berkeley) students who were tested 
by Jensen (1982a), with the same RT-MT apparatus and procedure: RT = 
299.4 + 28.0 BITs. The regression for 218 students in a vocational college (av- 
erage IQ of 107) who were tested on the same apparatus was RT = 348.7 + 34.1 
BITs. The regressions of RT on BITs for Ss in these groups, which are above- 
average in intelligence, obviously have much lower intercepts and especially 
lower slopes than the corresponding regression for the unskilled factory 
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FIGURE 2. Mean response time as a function of BITs, for American and Indian groups. Verti- 
cal dashed lines indicate the standard deviation of the response times (i.e.,  interindividual varia- 
bility). 
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workers, who averaged below the 25th percentile of  the British norms in gen- 
eral intelligence as measured by the RPM. 

The intercept of  the regression reflects both ability and apparatus parame- 
ters. The slope of the regression probably reflects apparatus effects to a 
somewhat lesser degree. To test whether or not the groups differ significantly 
in the slope of  the regressions, the slope of  the regression of RT on BITs was 
calculated individually for each S and averaged over all Ss. The mean slopes 
are 119.33 (SD = 78.13) and 136.14 (SD -- 33.24) for the American and Indian 
groups, respectively. (Note that these figures are virtually identical to the 
slopes computed from the averaged data points in Figure 2.) The difference 
between the slopes for the two groups does not approach significance (t = 
1.47). It is noteworthy that not a single S in either group showed a zero or neg- 
ative slope. Hick 's  law holds for individuals as well as for group averages. 

Movement time. MT in the CRT test was measured only in the American 
sample. The results are consistent with what has been found in all other stud- 
ies: MTs are faster than RTs, and MTs do not increase across BITs. In the 
present study, the mean MTs (in the American group) are: MT~ = 443.6, 
MT 2 = 426.3, MT 4 = 451.0, MT 8 = 447.4, with an overall mean of 442.11. 

Correlations between Variables 

Table 3 shown the intercorrelations among age (in months),  the three psy- 
chometric tests, and the six RT variables. The signs of  all of  the correlations 
involving RT variables have been reversed, because lower RT indicates better 
performance,  whereas higher scores on the psychometric tests indicate better 
performance.  

Age. As can be seen in Table 3, age shows predominantly negative correla- 
tions with level of  performance;  that is, younger Ss tend to outperform older 
Ss, and this holds true in both the American and Indian groups. The interpre- 
tation of  the negative correlations between age and performance is somewhat 
problematic in the present study, because these groups are not random or rep- 
resentative samples of  the general population. The negative age correlations 
are less likely to be indicative of  true changes in test performance as a func- 
tion of age than they are indicative of  a selective factor in the present groups. 
As these individuals were obtained in quite unskilled jobs, it seems likely that 
the more highly able persons would be more apt to move out of  these jobs at a 
somewhat earlier age to assume somewhat more skilled types of  work. Hence, 
there would arise a negative correlation between age and ability among those 
remaining in the unskilled jobs. If  this is indeed the situation, then statistical- 
ly controlling age, i.e., partialling it out of  the correlations among the test 
variables, would amount  to removing covariance actually attributable to dif- 
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TABLE 3. 
Correlations (Decimals Omitted) for American (Above Diagonal) 

and Indian (Below Diagonal) Groups 

1 2 3 4 5 6 7 8 9 
Variables Age RPM FDS BDS CRT I CRT 2 CRT 4 CRT 8 SRT v 

10 
SRT A 

1 Age - 35 07 03 - 20 - 26 - 34 -44  - 27 - 30 
2 RPM - 17 32 29 34 31 33 36 35 36 
3 FDS - 26 33 67 20 15 04 04 20 17 
4 BDS - 38 38 39 37 31 14 10 18 18 
5CRT l - 07 19 17 29 80 62 55 41 43 
6CRT 2 - 32 20 19 36 58 74 66 56 67 
7CRT 3 - 22 22 22 40 50 66 76 47 51 
8 CRT 4 - 24 11 11 25 46 54 68 44 48 
9 SRT v - 16 17 17 15 50 31 44 27 86 

10 SRT a -33  - 03 -03  18 50 62 38 24 30 

Note: Variables 5 through 10 have been reflected (i.e., correlations reversed in sign), because 
lower RT scores indicate better performance. 

f e rences  in m e n t a l  ab i l i ty .  W e  s h o u l d ,  in such  a case,  put  m o r e  s tock  in the  

raw c o r r e l a t i o n s  u n c o r r e c t e d  for  age.  H o w e v e r ,  because  o f  o u r  u n c e r t a i n t y  

r e g a r d i n g  the  o r ig in  o f  the  age  c o r r e l a t i o n s  in the  p resen t  s amp le s ,  we h a v e  

pa r t i a l l ed  ou t  age  in s o m e  o f  the  c o r r e l a t i o n  ana lyses .  

Test o f  equality o f  correlation matrices. A sta t i s t ica l  test  ( J e n n r i c h ,  1970) o f  

the  s ign i f i cance  o f  the  d i f f e r e n c e  b e t w e e n  the  A m e r i c a n  a n d  I n d i a n  c o r r e l a -  

t ion  ma t r i ce s  was  app l i ed  to  the  10 x 10 m a t r i x  i n c l u d i n g  age  and  to the  9 x 9 

m a t r i x  o f  pa r t i a l  c o r r e l a t i o n s  a m o n g  all  the  test va r i ab le s  a f t e r  age  was  par -  

t ia l led  ou t .  In b o t h  cases ,  the  A m e r i c a n  a n d  I n d i a n  c o r r e l a t i o n  m a t r i c e s  d i f -  

fer  f r o m  o n e  a n o t h e r  s i gn i f i can t ly  b e y o n d  the  .02 level  o f  c o n f i d e n c e .  ( F o r  

raw c o r r e l a t i o n s ,  X 2 = 68.12,  d f =  45, p < .02; fo r  a g e - p a r t i a i l e d  c o r r e l a t i o n s ,  

X 2= 58.17,  d f=  36, p <  .02.)  M o s t  o f  the  d i f f e r e n c e  is due  to the  gene ra l l y  

la rger  c o r r e l a t i o n s  fo r  the  A m e r i c a n  g r o u p ,  m o s t  p r o b a b l y  because  it has  

g rea t e r  v a r i a n c e  on  all  o f  the  va r i ab l e s  t han  does  t he  I n d i a n  g r o u p ,  in wh ich  

the  m o r e  res t r ic ted r ange  o f  abi l i ty  has  a t t enua t ed  the  in t e rco r re l a t ions  a m o n g  

va r i ab le s .  T h e  pattern o f  c o r r e l a t i o n s ,  h o w e v e r ,  is qu i t e  s imi la r  fo r  the  two  

g r o u p s ,  as can  be seen in the i r  h igh ly  s imi la r  f a c t o r  s t ruc tu res .  

Factor analysis. T h e  9 × 9 m a t r i x  o f  a g e - p a r t i a l l e d  i n t e r c o r r e l a t i o n s  was sub-  

j e c t e d  to  a p r inc ipa l  f a c t o r  ana lys i s  (wi th  e s t i m a t e d  c o m m u n a l i t i e s  in the  

m a i n  d i agona l ) .  T h e  t w o  f ac to r s  wi th  e i g e n v a l u e s  g rea t e r  t h a n  1 a re  s h o w n  in 

T a b l e  4. (A p r inc ipa l  f a c t o r  ana lys i s  o f  the  r aw  c o r r e l a t i o n s  [i .e. ,  u n a d j u s t e d  

for  age] was a lso  p e r f o r m e d .  A l t h o u g h  the  f a c t o r  l oad ings  a re  s o m e w h a t  

l a rger  t han  wi th  the  a g e - p a r t i a l l e d  c o r r e l a t i o n s ,  the  pa t t e rn  o f  f a c t o r  l o a d i n g s  
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is p rac t ica l ly  ident ical ,  as shown by congruence  coeff ic ients  o f  0.99 in bo th  
g roups . )  The  first un ro t a t ed  fac tor  is the  genera l  fac tor  o f  this mat r ix ;  with its 
largest  Ioadings  on the RT var iables ,  it can be charac te r ized  as a genera l  reac-  
t ion t ime fac tor .  The  second fac tor ,  which accounts  for  only  a b o u t  ha l f  as 
much to ta l  var iance  as the  first  fac tor ,  is s igni f icant ly  loaded  only  on the psy-  
chomet r ic  tests.  But,  note  that  two load ings  o f  the psychomet r i c  tests,  espe- 
cial ly o f  the R P M ,  are  d iv ided  between the two factors ,  and  that  the psycho-  
metr ic  tests have m o d e r a t e  and s ignif icant  Ioadings  on the general  RT factor .  

The  high degree o f  s imi lar i ty  o f  the first fac tor  across  the two groups  is 
shown by a coeff ic ient  o f  congruence  o f  0.98. (Fac tors  with congruence  coef-  
ficients above  .95 are convent ional ly  regarded as the same factor . )  The groups  
are  less s imilar  on the second fac tor ,  with a congruence  coeff ic ient  o f  only  
.81. Aga in ,  p r o b a b l y  because  o f  the  greater  res t r ic t ion  o f  range in the Ind ian  
g roup ,  the first  fac tor  accounts  for  a subs tan t ia l ly  smal ler  percentage  o f  the 
to ta l  var iance  in the Ind ian  (38.5°70) than  in the Amer i can  (46.807o) g roup .  

It is also no t ewor thy  that  BDS, which Jensen (Jensen & F igueroa ,  1975) 
has shown elsewhere to be more  highly g- loaded  than FDS,  is also more  al igned 
with the R P M  than is FDS,  in the fac tor  analysis ;  BDS is more  highly loaded  
on the first  fac tor  (general  RT) than  on the second fac tor ,  which has its high-  
est load ing  on FDS.  

Correlation between R T and general intelligence. The R P M  is of ten  cons id-  
ered as a marke r  test for  S p e a r m a n ' s  g fac tor ,  the general  fac tor  which all 
complex  tests o f  menta l  abi l i ty  share  in c o m m o n  and  which is conven t iona l ly  
charac te r ized  as general  intel l igence.  To what  extent  is RT cor re la ted  with 
scores on the R P M ?  The fac tor  analysis  in Table  4 gives some ind ica t ion ,  

TABLE 4. 
Principal Factors (Unrotated) in American and Indian Groups 

American Indian 

Variables Factor I Factor 2 Factor 1 Factor 2 

RPM .40 .25 .26 .50 
FDS .36 .75 .22 .51 
BDS .44 .68 .40 .43 
CRT l .74 - .01 .75 - .07 
CRT 2 .88 - .  16 .78 - .  15 
CRT 3 .81 .04 
CRT 4 .75 - .29 .61 - .05 
CRT s .67 - .25 
SRT v .71 - .06 .48 - .01 
SRTA .79 - .  12 .52 - .45 

% Var. 46.8 18.1 38.5 17.5 
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showing R P M  loadings  o f  .40 and  .26 on the first  fac tor  in the A m e r i c a n  and 
Ind ian  g roups ,  respect ively.  

The  s imi lar -s ized load ings  o f  all o f  the RT tests on the first fac tor  means  
there  is a large genera l  fac tor  c o m m o n  to all o f  the RT tests,  and  tha t  the vari-  
ous RT tests do  not  d i f fe r  very much  on this fac tor .  The  most  s t r a igh t fo rward  
measure  o f  this fac tor ,  the re fore ,  is s imply  the uni t -weighted  sum o f  all six o f  
the RT measures  a f te r  each o f  these has been conver ted  to a s t anda rd  score.  
The  to ta l  r eac t ion  t ime score (Tota l  RT) ob t a ined  in this way  was cor re la ted  
with the R P M .  Both the raw and  the age-par t i a l l ed  cor re la t ions  are  shown in 
Tab le  5. In the A m e r i c a n  g roup ,  bo th  the ze ro -o rde r  and  the age-par t i a l l ed  
cor re la t ions  between RT and  R P M  are  s igni f icant ly  b e y o n d  the .01 level. To-  
tal  M T  (which was measu red  only  in the A m e r i c a n  s tudy)  also shows a p p r o x i -  
ma te ly  the  same cor re la t ions  with R P M  (and with age) as does  To ta l  RT. RT 
and  MT are  qui te  highly cor re la ted  (.72) in this g roup .  A mul t ip le  co r re la t ion  
(R) was c o m p u t e d  between RT and  M T  (as the i ndependen t  var iables)  and  
R P M  (as the dependen t  var iable) .  The  R = .44 ( p <  .01); the shrunken  R = 
.43. Wi th  age par t i a l l ed  out ,  R = .36 ( p <  .05); the age-par t i a l l ed  sh runken  
R = .34. 

The  cons ide rab ly  lower (and nons ign i f ican t )  cor re la t ions  in the Ind ian  
g roup  are  due,  at  least  par t ly ,  to the  much  lesser var iance  o f  all o f  the var i-  
ables  in this g roup .  A l t h o u g h  the Ind ian  g r o u p ' s  cor re la t ions  fall shor t  o f  s ta-  
t ist ical  s ignif icance when N =  45, they are  doubt less ly  t ru ly  grea ter  than  zero.  
This  is ev idenced by the fact  tha t  the cor re la t ions  (ze ro-order  and  age -pa r -  
t ial led)  between RT and  R P M  are  o f  the same sign and  o f  s imi lar  magn i tude  
for  all six o f  the RT tests.  Moreove r ,  when the to ta l  Ind ian  g roup  is d iv ided  
into  those  Ss who  scored a b o v e  and  those  Ss who scored be low the med ian  on 
R P M ,  the two g roups  d i f fer  s igni f icant ly  (t7< .05) in mean  RT, showing the 

TABLE 5. 
Zero-Order and Age-Partialled Correlations between 

Total RT1, Total MT I, and RPM 

American Indian 

Variables Zero-Order r Age-Partialled r Zero-Order r Age-Partialled r 

RT x RPM .43** .34** .23 
RT x Age - .38** - .26* 
Age x RPM - .35** - .  17 
MT x RPM .40** .32** 
MT x Age - .31"* 
MT x RT .72** .69** 

.19 

IRT and MT variables have been reversed in sign, so that better performance on RT and MT is 
positively correlated with better performance on the RPM. 

*p< .05, i-tailed test 
**p< .01, 1-tailed test 
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following mean differences (in milliseconds) on the six RT tests: CRT~ = 35, 
CRT2=22,  CRT3= 51, CRT4=21,  SRTv=57 ,  SRT^=44 ,  with an overall 
mean difference of  38 msec. Hence, the results obtained in the Indian study, 
although they are less impressive evidence of  a relationship between RT and 
intelligence than was found in the American study, are not at all in conflict 
with the results in the American study or of  other studies of  this type (see Jen- 
sen, 1982a for a comprehensive review). 

CORRELATION BETWEEN REGRESSION SLOPE 
OF CRT ON BITs A N D  RPM 

As was seen in Figure 2, CRT increases linearly as a function of  BITs, i.e., 
the amount  of  information conveyed by the reaction stimulus. The slope of 
the regression of  RT on BITs is a measure of  the increment in RT per BIT of  
information;  the reciprocal of  the slope ( × 1000) is a measure of  the speed of  
information processing in terms of  BITs per second. The mean speed of in- 
formation processing for the American and Indian groups is 8.38 and 7.35 
BITs/see. ,  respectively. They do not differ significantly. For comparison,  
the mean speed for 280 university students is 35.71 BITs/see.  (Jensen, 1982a, 
Table 1, p. 124). 

If  speed of  information processing is viewed theoretically as a prime factor 
in general intelligence, one should hypothesize a positive correlation between 
the speed measure (i.e., reciprocal of  the slope of  RT on BITs in the CRT 
task) and RPM scores. The correlations obtained in the American and Indian 
groups are + .21 and - .04, respectively. Neither r is significant at the .05 
level, although the r of  + .21 is significant at the .06 level with a l-tail test. Be- 
cause speed is negatively correlated with age ( -  .35 for Americans, - .21 for 
Indians), the age-partialled correlations between speed and RPM were also 
calculated, being + .10  and - . 1 3  for Americans and Indians, respectively. 
Both rs are nonsignificant. Although the speed (or slope) measures have been 
found to be significantly correlated in the theoretically predicted direction 
with intelligence test scores in a number  of  studies, the correlations are usual- 
ly quite small, most likely because of the quite low test-retest reliability of  the 
slope parameter  for individual Ss. In this respect, the American groups '  re- 
sults are quite in keeping with the results of  previous studies. The anomalous 
result in the Indian group study, in this respect (the only study to date in 
which the direction of the obtained r is opposite to theoretical expectation), 
could be due to the reliability of  the slope of  RT on BITs for individuals being 
greatly attenuated by the fact that the response times in the Indian group 
study are really an amalgam of  both RT and MT, and MT has an average 
slope of  zero. In brief, the CRT apparatus used in the Indian group study, as 
well as the restricted range of ability in this group, make the study ill-suited 
for a proper test of  the hypothesized positive correlation between the measure 
of  speed of information processing and scores on RPM. 
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