
SPR AWARD, 1999

For Distinguished Contributions to Psychophysiology:
Steven A. Hillyard

At the Thirty-Ninth Annual Meeting of the Society for Psychophysiological Research~SPR!, the award for Distin-
guished Contributions to Psychophysiology was presented to Steven A. Hillyard. The following is the citation given by
Risto Näätänen on behalf of the Society’s Awards Committee on October 9, 1999.

It is my extraordinarily pleasant duty to make an announcement
of historical significance for our field, namely that the SPR has
decided to give its award for Distinguished Contributions to Psy-
chophysiology, its most prestigious award, to Steve Hillyard of the
University of California, San Diego. Steve was born in California
in 1942 and obtained his B.S. in Biology at the California Institute
of Technology~Cal-Tech! in 1964. He received his Ph.D. from
Yale University in 1968, this time in Psychology and under the
guidance of Robert Galambos. When we add here the fact that
during his undergraduate years at Cal Tech Steve served as a
research assistant in Psychobiology under C.R. Hamilton and No-
bel Laureate R.W. Sperry, it is obvious that the starting point of his
scientific career was very fortunate. It appears that he received the
best possible research training available in our field at that time.
Even the most excellent training will not achieve good results,
however, unless there is enough brain plasticity to receive and to
make full use of the opportunity, as we all know. But Steve’s brain
did have enough plasticity, of course. His first article~Hillyard &
Galambos, 1967!, coauthored with his thesis advisor Robert Galam-
bos, investigated the contingent negative variation~CNV!, a re-
search topic of central interest at that time. This article appeared in
theEEG Journalin 1967, one year before he received his doctoral
degree, and was soon followed by many, many others, at the high-
est level of excellence in our field.

As a student of Sperry and later as a collaborator of Michael
Gazzaniga, it is natural that the hemispheric specialization of brain
function was one of Steve’s early research interests. These studies
also belonged to the top rank of cognitive neuroscience in those
days, but I do not believe that we do injustice to Steve if we give
most of the credit for the excellence of these studies to those more
senior colleagues Sperry and Gazzaniga rather than to Steve, whose
major scientific innovations and pioneering research work came a
little later.

The first manifestation of Steve as a principal investigator,
group leader, and scientific innovator can be seen in an excellent
series of analytical studies on event-related potential~ERP! cor-
relates of the detection of weak auditory signals, carried out in
collaboration with Nancy and Ken Squires and P.J. Lindsay. These
works from the early 1970s are still standard references in that
research area.

Steve’s most important contribution to science, no doubt, is his
extensive work on the electrophysiology of selective attention. It is
here that our paths crossed. When we met in 1973 at the Bristol
EPIC-3 Congress, organized by our beloved and, sadly, our late
colleague and friend Cheyne McCallum, I told Steve that I had
definitely ruled out the possibility that selective attention could
enhance the auditory exogenous N1 component and that all the
many people and studies claiming such an effect were certainly
wrong. I tried to convince Steve that neither Nature nor God could
have constructed the human brain in such a simplistic way. He
countered, however, that he had been able to design an experimen-
tal paradigm that fully succeeded in meeting my severe criticism
against the previous studies and that the N1 effect was still present.
This classic article~Hillyard, Hink, Schwent, & Picton, 1973!
appeared inSciencein 1973 and was the starting point of our
quarter-century quarrel over the nature of the selective-attention
effect on the auditory N1~Figure 1!.

The issue at stake was certainly not trivial. For cognitive neuro-
science, it is of the outmost importance to determine the lowest
level of sensory-perceptual processing that can be modulated by
means of voluntary efferent control. This is also the central issue
for the competing theories of selective attention and information
processing developed on the basis of behavioral data by cognitive
psychologists such as Broadbent, Treisman, Deutsch, and Deutsch,
and others.

So, Steve and I and our respective allies did not spend some of
our best years in vain as we struggled to clarify these and related
issues. The battle was intense but always fair, and it was never
clear which side was going to win as the situation continually
evolved. When we in Helsinki believed that at last we were able to
deliver the final blow, we very soon noticed that we had become
the target of an even stronger hit, and so the “missiles” crossed the
Atlantic Ocean in both directions several times.

Now that the fighting has finally stopped and the dust has
settled to the ground, we can see that both their N1 effect from
1973 ~Hillyard et al., 1973! and our processing negativity~PN!
from 1978 have survived. That is, selective attention can produce
both types of effects on the auditory N1, and these effects can even
occur in parallel and in good peace.

Indeed, both effects have subsequently been observed in both
laboratories. One day during this fight the PN dared to show up in
Steve’s laboratory, which was reported in the excellent Hansen and
Hillyard ~1980! study. The San Diego investigators chose to avoid
the term PN, however, and instead called their negative difference
wave the Nd; but it turned out that the Nd was nothing more or less
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than the PN difference between attended and unattended sounds, as
was shown by my comrade in arms, Kimmo Alho.

So now that the dust has settled, we can see that we in Helsinki
were not able to annihilate the N1 effect of selective attention. But,
as mentioned previously, this battle was not fought in vain. Al-
though Steve and I and our respective colleagues were antagonists
in this controversy, from the larger perspective of cognitive psy-
chophysiology and neuroscience, we were allies in an attempt to
resolve one of the most fundamental and difficult issues in our
field, namely the extent of voluntary attentional control of infor-
mation processing and the mechanisms of this control. This intense
but fair competition between the two opposing camps created op-
timal conditions of motivation and mutual creative stimulation. I
believe that both sides have fared much better because of this
game, which was interesting and attracted research money and
excellent representatives of the new generation of cognitive elec-
trophysiologists and neuroscientists such as Alho, Woldorff, Hansen,
Teder, and many others who received their critical training in the
crucible of these extensive research efforts.

In addition, many other groups have entered this field and made
significant contributions to the key issues after being attracted by
the ongoing vivid controversy and the progress made as both par-
ties did their best to find the truth.

As for Steve’s other work, his research on visual selective
attention can be regarded as equally impressive and influential as
his work on auditory selective attention and has become his main
research area for the past 15 years or so. In the visual studies he has

been liberated from us to promote the type of explanation of
selective-attention effects on ERPs that he favors, which I have
termed the gain theory of selective attention, and here he has found
nobody daring or able to challenge his interpretations. This type of
theory suggests that selective attention when highly focused is
powerful enough even to modulate the central stimulus represen-
tations underlying perception~which we believed was not the case
in audition!.

Most recently, Steve has also started to use methodologies of
cognitive brain research other than electrophysiology, of course
with success, as is the case with anything he tries, at least in
science. Fortunately, however, it seems that he is and always will
be loyal to electrophysiology, never forgetting the unique things
that can be accomplished with it and with the closely related mag-
netoencephalography methodology but not with the newer tech-
niques of brain imaging, which many believe will soon replace
electrophysiology as an old-fashioned methodology belonging only
to this millennium as far as top-level brain science is concerned.
This belief will turn out to be an illusion, however, a misleading
and dangerous illusion, because time is as important as space. One
cannot exist without the other, irrespective of whether we think of
such large ball-like entities as the earth and the planets or such
small ball-like entities as the human head.

Steve’s research career as a whole is really impressive and in
many ways unique in our field. In addition to selective attention,
his research has involved several other central issues in our field,
always producing new, ingenious experimental paradigms and find-

Figure 1. The discussion on the nature of the N1 effect of selective attention has started. From left to right: Risto Näätänen, Steven
A. Hillyard, Terence W. Picton, and Emanuel Donchin.~International Evoked Potential Congress, Brussels, April 1974.!
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ings that make remarkable, often pioneering, contributions to the
field. Of his more than 150 articles that have appeared in inter-
national refereed journals, no fewer than 12 have appeared in
Natureor Science, showing that the significance and import of his
research has exceeded the traditional borders of interest of our
field. One of the characteristics of Steve’s research articles is the
extreme lucidity, clarity, and elegance with which they are written.
For years, this clarity of scientific communication has served as an
unattainable but yet helpful model for others, including my group
and me. Consistent with this, Steve is an excellent teacher at all
levels, apparently because of his talent for clear expression, being
able to anticipate and thus to avoid possible misunderstandings.
Otherwise, he could not have obtained the UCSD Neuroscience

Department Outstanding Teacher Award, which he has, in fact,
received four times! Also, otherwise he would not be one of the
most successful teachers, trainers, and mentors of the next gener-
ation of cognitive psychophysiologists and neuroscientists, who
will be taking over when Steve and I and our generation retire, if
not earlier.

Ladies and Gentlemen, this time the choice of the recipient of
the highest prize of SPR, the award for Distinguished Contribu-
tions to Psychophysiology, was very easy: Steve Hillyard!

Risto Näätänen
University of Helsinki
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