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Summary-Contradictory findings concerning relationships between intelligence-test scores and different 
EEG evoked-potential (EP) measures have been reported. The positive findings suggest that intelligence 

is correlated with the number and amplitude of components in the EP waveform. Since there is evidence 

that both of these parameters are influenced by stimulus intensity, we examined the extent to which an 

EP/intelligence relationship may depend on stimulus intensity. In a sample of 22 Ss a relationship between 

EP amplitude and intelligence was found and the magnitude of this correlation was related systematically 

to stimulus intensity. The maximum correlation (r = 0.69) with scores on the Raven’s Advanced 

Progressive Matrices was obtained at an intermediate level of intensity. These findings may account for 

some of the inconsistencies in the literature. Moreover, they suggest an explanation for higher general 

intelligence in terms of greater central activation of neural processes in response to normal levels of 

stimulation. 

INTRODUCTION 

Since the discovery of the human electroencephalogram (EEG; Berger, 1929), a substantial number 

of studies have addressed the possibility that brain electrical activity relates to psychometric 

intelligence. Earlier reports concerned parameters of the spontaneous EEG and in normal subjects 

the results were about as often negative (Lindsley, 1938; Rahm and Williams, 1938; Shagass, 1946; 

Biesheuvel and Pitt, 1955; Gastaut, 1960) as positive (Knott, Friedman and Bardsley, 1942; Henry, 

1944; Mundy-Castle, 1958; Mundy-Castle and Nelson, 1960; Netchine and Lairy 1960; Sugarman, 

1961). In a review of these findings, Vogel and Broverman (1964) concluded that there is a 

relationship is dependent upon a number of factors; the means of intellectual assessment, sample 

differences, the nature of EEG indices employed etc. Although the arguments presented by Vogel 

and Broverman are substantial, we are drawn to conclude that the relationship of spontaneous 

EEG to intelligence in normal Ss has yet to be resolved. 

In recent times, computer-assisted signal-analysis procedures have allowed stimulus-evoked EEG 

potential changes to be recorded and studied. Parameters of the evoked-potential (EP) waveform 

have been more consistently related to psychometric intelligence than spontaneous EEG descriptors 

but it has been difficult to define the exact nature of EP differences that give rise to the reported 

relationships (Callaway, 1975). In an early study, Chalke and Ertl (1965) reported a relationship 

between the ‘latencies’ of peaks in the visual EP waveform and IQ. Subsequently, Ertl and his 

colleagues replicated these results (Ertl, 1966, 1969; Ertl and Schafer, 1969). One of the studies 

involved 573 school children and significant correlations were obtained between the latency 

measures and performance on the Wechsler, Otis and Peabody IQ scales. The correlations for all 

but the initial component of the response waveform ranged from -0.28 to -0.35. 

Unfortunately, these investigators used an idiosyncratic method for the identification of positive 

and negative peaks in the EP waveform (Callaway, 1975). Ertl used an objective statistical criterion 

to determine the presence or absence of components but these components were then identified 

purely in terms of their order of occurrence. Since a greater number of components occurred in 
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the responses of high-IQ Ss (see Ertl and Schafer, 1969) it would seem that the reported latency 

differences did not arise from a comparison of similar EP events. That is, events occurring within 

the first 100msec in high-IQ Ss were equated with events occurring within the range of 

150-250 msec in low-IQ Ss. 

Since Ertl employed an unusual method to evaluate the latencies of EP components, it is easy 

to see why his results were not convincingly replicated by those investigators who measured 

latencies in the conventional manner (Rhodes, Dustman and Beck, 1969; Dustman and Beck, 1972; 

Shagass, 1972; Engel and Henderson, 1973; Dustman, Schenkenberg and Beck, 1975). Other studies 

have replicated Ertl’s findings. An unpublished Ph.D. Thesis (cited by Callaway, 1975) by Plum 

found a negative correlation between latency and IQ of the same order as that reported by Ertl. 

Shucard and Horn (1972) employed a modified form of Ertl’s method for identifying peaks and 

obtained similar results. Galbraith, Gliddon and Busk (1970) Callaway (1975) and Gucker (1973), 

likewise, have all reported results which support Ertl’s findings. In reviewing these early studies 

concerning the relationship between visual EP latencies and IQ, Callaway (1975) suggested that 

the most obvious features distinguishing those yielding positive and negative findings were the 

electrode placements employed and the method adopted to ascertain latency. As Callaway points 

out, only one early study failing to replicate Ertl’s findings cannot be accounted for in these terms 

(Davis, 1971). 

Hendrickson (1972) recorded auditory EPs and reported significant relationships between the 

Ertl latency measures and IQ. The correlations were of the order of -0.35 and the highest value 

was -0.52. EP amplitude measures were also found to correlate with IQ. Following this initial 

work, Hendrickson and Hendrickson (1978, 1980) introduced a new EP measure. Recognizing that 

Ertl’s latencies were 

“simply an odd sort of count of the number of components there were in a particular 

EP record” 

and that 

“examination of the Ertl data shows immediately that the higher IQ subjects have 

more complex EP waveforms than the lower IQ subjects.. . an obvious measure was 

to think of the waveform as a line. If the line were straightened out, the more 

complicated waveform would be longer, and the simple ones would be shorter, for 

a given time epoch.” 

As a method for measuring the EP differences of interest, this ‘string’ measure was simple and 

effective. Applied to specimen responses illustrated in Ertl and Schafer’s (1969) paper, the string 

measure yielded a product-moment correlation of 0.77 with IQ. Of course, this value would be 

inflated since it applied to selected low- and high-IQ Ss. Blinkhorn and Hendrickson (1982) 

subsequently reported lower correlations of the order of 0.45 between the auditory EP string 

measure and scores on the Raven’s Advanced Progressive Matrices (RAPM). The 33 Ss studied 

by Blinkhorn and Hendrickson, however, had previously been selected for high IQ, thus restricting 

the range and probably attenuating the correlation. In a larger, more heterogeneous sample of 

schoolchildren Hendrickson (1982) has reported a correlation of 0.72 between the string measure 

and scores on the Wechsler Adult Intelligence Scale (WARS). 

The only recent study failing to find a relationship between the Ertl/Hendrickson type of EP 

measure and psychometric intelligence, in normal Ss, was carried out by Shagass, Roemer, 

Straumanis and Josiassen (1981). In this case, the Hendrickson string measure was applied to 

somatosensory , visual and auditory EPs recorded from 14 different electrode placements. None 

of the correlations reached significance but with the small number of Ss involved it should be noted 

that only values in excess of 0.37 would do so. Although the Hendricksons claim substantially 

higher values than this in samples where the variance of intelligence test scores is unrestricted. it 

is clear that Shagass and his colleagues imposed severe constraints on the range of intelligence 

represented in their normal sample. Since they employed the standard form of Raven’s Progressive 

Matrices, rather than the advanced form, a ceiling effect was apparent. Thus. individuals with 

scores above the sample median fell at or above the 95th percentile test score. Subsequently. 

virtually all of these high-range-IQ Ss were excluded from the group of 20 ultimately selected for 
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the purpose of evaluating the string measure. In addition, the raw Raven’s Progressive Matrices 

scores were transformed to take account of chronological age. Where the intent is to investigate 

a relationship between intelligence and biological variables, such a transformation is questionable 

and particularly so since differences in ‘fluid’ intelligence are thought to be age related. Shucard 

and Horn (1972) actually demonstrated that measures of fluid intelligence correlate with the Ertl 

latency measures and therefore there is good reason to suppose that the transformation carried out 

by Shagass et al. (1981) would further weaken the string measure correlations. 

In addition to these considerations. the auditory and visual stimuli employed by Shagass et al. 

(1981) were quite different from those used in the Ertl/Hendrickson procedures. A O.l-msec 

duration click of 50 dB is not comparable to 1000 Hz tones of equivalent or greater sound pressure 

levels that persist for 30 msec. It is well known that, for periods of around 100 msec, duration adds 

to the effective intensity of a stimulus (Bloch’s law). Thus the auditory stimulus employed by 

Shagass et al. must be considered weaker than that used by Hendrickson (1972, 1982) and by 

Blinkhorn and Hendrickson (1982). Similarly. the checkerboard visual stimulus employed by 

Shagass et a/. is not comparable to the flash stimuli used by Ertl and his collaborators. 

Shagass et al. (1981) do report sizeable correlations between EP amplitude and IQ when the 

highest and lowest scorers on the Raven’s Progressive Matrices standard test are selected. 

Unfortunately, the amplitude measure cannot be compared with the string measure since the 

corresponding correlations for the latter are not reported. The amplitude correlations are greatest 

for visual EPs, ranging up to a value of 0.734, but appreciable correlations are also reported for 

somatosensory and auditory EPs. Inspection of the related EP waveforms suggests that the 

underlying differences would be best indicated by measurement of peak-to-peak amplitude of the 

components occurring at approx. 140 and 200 msec, respectively, and especially in the responses 

recorded from more central electrode placements. Although these data relate to selected high and 

low scorers, the generality of the waveform amplitude differences, across sensory modalities and 

the more central electrode placements, is dramatic. There have been other reports of an EP 

amplitude/intelligence relationship and. notably, most of these emanated from the laboratories that 

failed to observe the latency/intelligence relationship claimed by Ertl (Rhodes et al., 1969; Shagass, 

1972; Dustman and Beck, 1972; Hendrickson, 1972; Dustman et al., 197.5). 

From an overall evaluation of the literature initiated by Ertl we are left with the impression that 

there are two main ways in which the EPs of more-intelligent individuals differ from those of the 

less intelligent. First. there are additional components in the responses of high-IQ Ss. These are 

very evident in the visual EP responses illustrated in Ertl and Schafer (1969) and much less so in 

the visual responses illustrated by Shagass et al. (1981). Since one of the present authors has 

routinely observed the emergence of additional EP components with increased stimulus intensity, 

and there are illustrations of this phenomenon in the literature, it could be that when stimulation 

is less intense these extra components will be less evident, and the string measure will less effectively 

distinguish the waveforms of high- and low-IQ Ss. The second way in which the waveforms can 

be distinguished is in terms of amplitude. Following Shagass et al. (1981), this is thought to be 

especially so for the peak-to-peak amplitude of the N140 and P200 excursions recorded with central 

electrode placements. By virtue of unfavourable signal-to-noise ratios it is suggested that these 

differences could also be less evident at low stimulus intensities. In addition, amplitude differences 

may be less evident at high stimulus intensities since with more intense stimulation the amplitude 

of some EP components begins to ‘saturate’ and may even reduce (Clynes, Kohn and Lifshitz, 1964; 

Spekreijse, 1966; van der Tweel and Verduyn Lunel, 1965). 

The purpose of the present study is to evaluate the relationship between intelligence and both 

the string and amplitude measures applied to visual EPs recorded from the vertex electrode 

placement (Cz). We also wish to examine how variation of stimulus intensity influences the 

correlations between intelligence scores and both the string and amplitude EP measures. Evidence 

of an intensity effect would have considerable methodological and theoretical significance. 

METHOD 

A group 1 of 

= 4.34). 
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Table I. Correlations of EP measures with RAPM scores at 4 intensities of light 

stimulation (N = 22; I-tailed comparisons) 

Intensity 

MGISllX Low 

String (t&508) 0.29 

String (O-252) 0.21 

String (252-50X) 0.23 

PI00 amplitude -0.26 

P200 amplitude 0.18 

Nl40iP200 0.38* 

Medium-low Medium-high High 

0.23 0.43** oso*** 

0.13 0.36; 0.45” 

0.32 0 34 0.42; 

PO.15 0.13 0.17 

0.30 0.59**** 0.4s** 

0.43** 0 fi9**** n 51”” 

*P < 0.05: **P < 0.025; ***P < 0.01; ****P < 0.005. 

Procedures 

Each S underwent visual EP measurement following the method of Buchsbaum (1976). Ss in 

a darkened room viewed light flashes on a translucent screen (45 x 33 cm) located 1 m in front of 

them. Four intensities of light were displayed: 4, 1875 and 320 ft-c. (measured at the screen). Each 

light flash had a duration of 500 msec; a total of 256 flashes were presented at l/set, with 64 trials 

at each intensity. The order of intensities was pseudo-random with the constraint that each intensity 

was preceded equally often by each of the 4 intensities. The Ss were instructed to sit passively, 

watch the screen and blink as little as possible. 

The EEG was recorded from the vertex (Cz), with the right ear as reference, and amplified by 

Grass model 7Pl amplifiers with a frequency response from 0.4 to 40 Hz (at 3 dB attenuation). 

Sampling at 250 times/set and calculation of the average EP for each intensity was carried out by 

an Apple microcomputer (Braden, Haier and Space, 1983). 

Each S completed 2 consecutive sessions of 256 flashes but in 1 session (randomly counter- 

balanced) trials with eyeblinks occurring between 0 and 300 msec after stimulus onset were 

automatically deleted before calculation of the average EP. One S who blinked on every trial at 

the highest intensity was excluded from the data analysis. The average of the 2 consecutive sessions 

was used in calculating 3 different EP measures: 

(1) The ‘length’ of the waveform (i.e. the string measure) from 0 to 252 msec, from 252 to 

508 msec and from 0 to 508 msec. More precisely, this was the sum of the absolute differences 

between each pair of adjacent points forming the average EP waveform; 

(2) The maximum amplitude of the PlOO and P200 excursions relative to the mean potential 

between 0 and 36 msec; 

(3) The peak-to-peak amplitude of the N140 to P200 excursions. 

All of these measurements were calculated separately for each of the 4 intensities. Ss were tested 

between 10:00 a.m. and 2:00 p.m. which would minimize any time-of-day effects. Two weeks after 

the EP sessions, each S completed the RAPM. Raw scores for the group of 22 ranged from 12 

to 31 with a mean of 21.4 and a standard deviation of 5.54. 

RESULTS 

Correlations between the EP measures and RAPM scores are shown in Table 1 at each stimulus 

intensity. When the entire waveform between 0 and 508 msec is considered, the string correlations 

increase as intensity increases; the highest correlation occurs at the maximum intensity (r = 0.50, 

P < 0.01; l-tailed test). The same pattern is apparent when the string is based on early (O-252 msec) 

or late (252-508 msec) poststimulus epochs although the correlations are slightly smaller. 

Table 2. Correlations between the string measure (@SOS msec) and EP ampli- 

tude measures at 4 intensities of light stimulation (N = 22; l-tailed comparisons) 

Intensity 

MfZWlW LOW Medium-low Medium-high 

PI00 0.25 0.43* 0.45’ 

N140 -0.34 -0.14 0.01 

P200 0.75+** 0.78*** 0 82*** 

N I4O/P200 0.80*** 0.74*** 0.76*** 

*P < 0.025; **P <O.Ol: ***P < 0.005. 

High 

0.52*’ 

- 0.08 

0.74*** 

0.79*** 
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Fig. I. RAPM scores plotted against the Nl40 and Fig. 2. Individual EPs at medium-high stimulus in- 

P200 amplitude of visual EPs. The best linear re- tensity for 5 low (left) and 5 high (right) scorers on 

gression line is fitted to the data (N = 22; r = 0.69). the RAPM. 

Of the amplitude measures, PlOO is not significantly correlated with RAPM scores at any of the 

4 intensities but P200 yields substantial correlations at the medium-high and high intensities 

(r = 0.59 and 0.48, respectively; P < 0.005 and P < 0.025). The N14&P200 peak-to-peak ampli- 

tudes yield even higher correlations with RAPM scores at each intensity (r = 0.38, 0.43, 0.69 and 

0.57 going from lowest to highest light intensity, respectively). Note that for both of the amplitude 

measures yielding significant relationships, the largest correlation with RAPM scores is at the 

medium-high intensity. Figure 1 shows the scatterplot of the N14CP200 amplitude relationship 

with RAPM scores at the medium-high intensity (r = 0.69; P < 0.005). 

Table 2 shows the correlations between the amplitude measures and the string measure 

(&508 msec) for each stimulus intensity. At all intensities the P200 and Nl40-P200 amplitudes are 

most highly correlated with the string measure. 

At each intensity, we identified the 5 Ss in the sample with the highest Nl4CP200 amplitude 

and compared their RAPM scores to the 5 Ss with the lowest Nl40-P200 amplitude. These results 

are summarized in Table 3 as are similar results based on the full string measure and on P200 

amplitude alone. The most significant difference in RAPM scores occurs at the medium-high 

intensity using the Nl40-P200 measure (high group, mean RAPM = 28.6, SD = 2.9; low group, 

mean RAPM = 17.4, SD = 2.2; t = 7.42, P < 0.005). 

Figure 2 shows the full waveform (O-SOS msec) at the medium-high intensity for each of the 5 Ss 

with the highest RAPM scores and for each of the 5 Ss with the lowest RAPM scores. Figure 3 

shows the composite waveforms for the 5 highest and 5 lowest RAPM scorers at each intensity. 

Notably, the differences in the EP waveforms for low and high RAPM scorers parallel the 

differences that are manifest as a function of stimulus intensity. In general, the amplitudes of the 

major excursions are greater for the higher RAPM scorers and the same is true for higher stimulus 

intensities. The N140-P200 amplitudes of the composite waveforms illustrated in Fig. 3 are plotted 

as a function of stimulus intensity in Fig. 4 for both the high and low RAPM scorers. Of particular 

interest, amplitude is a negatively-accelerating function of intensity for high RAPM scorers as 

Table 3. t-Test comparisons of the RAPM scores for highest (n = 5) and lowest 

(n = 5) Ss on EP measures at 4 intensities of stimulation (l-tailed comparisons)’ 

Intensity 

MfXWR LOW Medium-low Medium-high High 

String (&SOS msec) 1.21 I.1 I 2.04’ 2.40’; 
P200 I .09 I .86’ S.96**‘* 3.32*** 

N I4O/P200 I .66 2.96*** 1.42*“* X65*“* 

“In some cases the actual number of Ss in a group was 6 instead of 5 because of 

tie values (to 2 decimal places). In these instances the ~!f are 9 instead of 8. 

*f < 0.05; **p < 0.025: ***p < 0.01; ! ***f < 0.005. 
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Fig. 3. Composite EPs of 5 low (bottom) and 5 high Fig. 4. The N l-IO-P200 amplitudes of the composite 

(top) scorers on the RAPM at 4 different intensities EP waveforms of 5 low (m) and 5 high (0) scorers 

of light stimulation (l-4 = low intensity-high in- on the RAPM. plotted as a function of the intensity 

tensity). of light stimulation. 

compared with the positively-accelerating function obtained for low RAPM scorers. With respect 

to the different stimulus intensities employed in the study, the greatest difference between the trend 

lines drawn in the figure occurs at the medium-high intensity. This coincides with the highest 

correlation between N140-P200 amplitudes and RAPM scores. More generally, the size of the 

correlation found at different stimulus intensities increases systematically as a function of the 

magnitude of the amplitude differences between the curves drawn in Fig. 4. 

DISCUSSION 

These results provide confirmation that N140-P200 amplitudes are related to individual 

differences in intelligence as defined by RAPM performance. Significant correlations were found 

at all intensities but the strongest relationship, as anticipated, occurs at an intermediate intensity 

level (I = 0.69). As indicated in Fig. 4, this is due to an interaction between stimulus intensity and 

intelligence. At low and high stimulus intensities the N140-P200 amplitude difference between low 

and high RAPM scorers is attenuated. 

Significant but less striking correlations were also found between RAPM scores and the 

Hendrickson string measure. Although on visual inspection the emergence of additional EP 

components is not at all evident, the reported correlations do provide some support for the 

hypothesis that the string variable is most strongly related to intelligence test performance at high 

stimulus-intensity levels. However, the string measure is obviously sensitive to amplitude differences 

as well as to the number of components in an EP response waveform. Thus a correlation with 

N140-P200 amplitude would be expected. In fact, correlations of the order of 0.8 were obtained 

and consequently it could be suggested that in this study most, if not all, of the string/intelligence 

correlation is due to N14GP200 amplitude differences. In fact. after partialling out N140-P200 

amplitude the string/RAPM correlations are small and do not differ significantly from zero (from 

low to high intensity, r = -0.03, -0.15, -0.20 and 0.10). These results do not mean that string 

differences are unimportant but that for the conditions obtaining in this investigation they can be 

considered an epiphenomenon of the N140-P200 amplitude differences. 

Though of relatively long duration, the intensity of the strongest stimulus employed in this study 

is less than the intensities that can be achieved with the xenon flash tubes frequently used in EP 

work (Regan, 1972). The trends in our data suggest that at these higher intensities, perhaps 

optimally with a bipolar electrode placement similar to Ertl’s. the EP/intelligence relationship 

would be manifested by substantial string/intelligence correlations while the N 14SP200 

amplitude/intelligence correlation would be much attenuated by saturation effects. For this reason 
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we do not consider our findings to be at all inconsistent with the results of a large-scale study 

reported recently by Hendrickson (1982). Using an auditory stimulus of relatively high intensity. 

Hendrickson obtained substantial correlations between the string measure and each of the 1 I 

subtests of the WAIS. The product-moment correlation between the string measure and WAIS 

Full-Scale score was 0.72; a value of the same order as that obtained with the N140-P200 amplitude 

measure in this study. In our view, these correlations both relate to EP differences analogous to 

those produced by varying stimulus intensity. 

Apart from the string/intelligence correlation referred to above, Hendrickson also reported that 

the variance of individual poststimulus epochs, used to calculate the average EP, is greater for 

low-IQ Ss (Y = -0.72). We could not test this relationship since our data-processing system 

computes EPs on-line and does not store individual EEG poststimulus epochs. Nevertheless, this 

finding is consistent with other reports that high-IQ Ss have more stable waveforms (Rhodes Ed 

al., 1969; Shagass et al., 1981). It also provides a further demonstration that the EP differences 

distinguishing high- and low-IQ Ss are analogous to those produced by varying stimulus intensity. 

That is to say, the reduced variability of EPs recorded from high-IQ Ss also appears to be a 

characteristic of EPs evoked by more intense stimulation (Callaway and Halliday, 1973, p. 132). 

In the present study this intensity/variability relationship is indicated by correlations between the 

N140-P200 amplitudes recorded during the consecutive sessions. These were greater at higher 

stimulus intensities (from low and high intensity, r = 0.73, 0.81, 0.84 and 0.89). 

If the string and variance indices employed by Hendrickson are assumed to be independent 

measures of the same underlying neurophysiological differences, then it is not surprising that 

Hendrickson found a composite measure (variance - string) to correlate even more highly with 

WAIS Full-Scale scores (r = -0.83). Our data trends, illustrated in Fig. 4, suggest that a 

correlation of this order might be obtained for N140-P200 amplitudes and RAPM scores using 

an optimal stimulus luminance of 200 ft-L (foot-candles in this study are equivalent to foot- 

lamberts). This is so because the size of the amplitude/RAPM correlation, for the 4 different 

stimulus intensities, increases systematically as a function of the amplitude difference between low 

and high RAPM scorers. 

More generally, the intelligence/intensity interaction with respect to amplitude, shown in 

Fig. 4, can explain why some investigators have reported small and/or non-significant 

amplitude/intelligence correlations. At the same time it should be borne in mind that the findings 

reported by Shagass et al. (1981) indicate the importance of particular electrode placements. On 

the basis of our own findings and those of Shagass and his collaborators, there is also reason to 

suppose that the amplitude/intelligence relationship may be best revealed by a monopolar 

derivation . Moreover, because stimulus parameters are so important, the level of background 

illumination, the visual angle of a stimulus and stimulus duration, may all be considered factors 

that can obscure EP amplitude/intelligence relationships. 

It is noted that the relationship between intelligence and N140-P200 amplitude is not inconsistent 

with reports which indicate that this parameter can be altered by factors other than stimulus 

intensity that also influence performance (Galambos and Hillyard, 198 1, p. 150; Haider, Spong and 

Lindsley, 1964). Such reports can be associated with ‘state’ changes or the deployment of 

‘attention’. It is therefore worth noting that our findings cannot be explained easily in these terms 

since a period of 2 weeks separated the psychometric and electrophysiological testing. 

The results obtained have important theoretical implications. First, although Hendrickson and 

Hendrickson (1980) have proposed a theory to account for the EP differences tapped by the string 

and variance measures, and their relationship with IQ, we do not believe that their explanation 

can accommodate our results. According to Hendrickson and Hendrickson, stimulus-intensity 

differences would be coded peripherally and transmitted centrally as ‘information’. Such informa- 

tion, however, would no longer have any direct physical or chemical relationship with stimulus 

properties. The findings reported here, and variously by others (Armington, 1964a, b; Tepas and 

Armington, 1962; Shipley, Jones and Fry, 1966; Kuhnt, 1967), indicate that the activity of central 

neural processes associated with EPs does relate to stimulus intensity. Second, the EP characteristics 

that relate most clearly to stimulus intensity are those that also distinguish high- and low-IQ Ss. 

This observation supports the view that higher intelligence is a consequence of greater activation 

of central processes (mediating N140-P200 amplitude in particular) in response to normal levels 
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of stimulation. The Hendrickson findings suggest that an attendant reduction in the variability of 

central activity may be of particular importance. 

If RAPM scores are associated with general intelligence, then ‘transient’ EP findings complement 

results reported by Robinson (1982, 1983) which indicate that ‘steady-state’ EP parameters are 

highly correlated with the WAIS ‘memory’ or ‘attention-concentration’ factor. Whereas the 

relationship between intelligence and transient EPs is thought to be associated with the intensity 

of central activation, and related differences in variability, Robinson suggests that the relationship 

between steady-state parameters and the WAIS memory factor can be explained by reference to 

the spatial distribution of cortical activity. 

As an explanation for IQ differences the ‘strength of central activation’ concept can be linked 

to an accumulating literature indicating that ‘inspection time’ correlates to the extent of -0.80 with 

general intelligence (Brand and Deary, 1982). Inspection time (IT) can be evaluated by a number 

of methods including the measurement of the minimum duration that two lines can be exposed 

in order to enable Ss to accurately identify their differences in length. For short stimulus durations, 

of the order of 100 msec, variation of duration is subjectively equivalent to variation of intensity 

(Bloch’s law). Thus it can be suggested that differences in IT reveal differences in the central 

effectiveness of a stimulus that are also revealed by the EP amplitude differences of high- and 

low-IQ Ss. 

In general, our findings appear to resolve several inconsistencies in the literature and may also 

explain various failures of replication. Perhaps, the most startling conclusion suggested by this body 

of work is not just that there is a relationship between brain potentials and intelligence, but that 

the relationship is quite strong. This supports the proposition that the variance of intelligence, with 

all its complex manifestations, may result primarily from relatively simple differences in funda- 

mental properties of central brain processes. 
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