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Feedback intervention (F1), that
is, providing people with some in-
formatian regarding their task pef-
formance, is one of the mostly
widely applied psychological intes-
ventions. Yel there is a growing
budy of evidence that such inter-
ventions yield highly variable ef-
feets on performance (llgen, Fisher,
& Taylor, 1979; Kluger & DeNisi,
1996; Latham & Luocke, 18981,
Salmorl, Schmidt, & Walter, 1984),
lndeed. in a meta-analysis, we
found that although Fls improve
performance on average, they re-
duce perfirmance in more than
ne thitd of the cases (Kluger &
DeNisi, 1996; see Fig. 1). The latter
fact is contrary to the commoen be-
lief that Fls most often improve
performance: Furthermore, we
(Kluger & DeNisi, 1996) found no
evidence ilut informatiom about
failure (megative Fls)and informa-
tion about success (positive Fls)
have' dilferential effects. on aver-
age, on performance. In summary,
thie elaka suggest that, af least unider
certain circumstances, Fls can im-
pair performance and that the pro-
cesses through which Fls affect
performance require more than
simple explanabions.
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Although Fls are widely vsed
(e.g., performance appraisals,
grades, teaching evaluations), litile

is known about how they work. As

4 resull, psychologists do not un-
derstand when and why Fls might
have negative rather than positive
(or no) effects on performance. In
the present article, we offer an ini-
tial explanation of the effects pro-
duced by Fls, drawing upon three
theoretical constructs that have
been developed in eonnection with
control theory: the regulanon of
feedback-standard discrepancies,
locus nf attention, and task com-
plexity, These theoretical con-
structs pertain mostly to the moti-
vational processes induced by Fi.
The learning processes induced by
Fi are beyond the scope of this re-
view.* We begin by tracing the de-
velopment of the assumption that

Fls are always highly effective in-

terventions (for a more thorough
review, see Kluger & DeNisi, 1996},

BRIEF
HISTORICAL REVIEW

Twao figures probably contrib-
uted the most o the belief that Fls
almost always improve perfor-
mance! Thomdike and Ammons.
Thomdike (1913) provided the ini-
tial theoretival argumenis for the

effectiveness of feedback with his:

law al effect. This theoretical per-
spective equated a positive Fl with
reinforcement and a negative Fl
with punishiment (Thorndike,

Copyrliht = P98 Anmeteatt Psyehologied) Swocitty

1927). Both a positive FI and a
negative Fl should improve perfor-
manee because one reinforces the
correct hehavior and the other pun-
ishes the incorrect behavioy.
Althiugh several reports were
empirically consistent with these
predictions (e.g.. Thorndike, 1927),
the law of effect was never suffi-
clently detailed to account for the
inconsistent Andings. For example,
Thul’l‘ldlkl._ (1913, p, 286) noted that
school grades can impede learning,
but he suggested (hat their norma-
tive nature (comparison with eth-
ers) and their low level of specific-
ity attenuate their effectiveness as
Fls. The effect of norms cannot be
explained by the law of effect, even
though the effects of porms arve
consistent with empirically sup-
ported theores linking normative
FI with ego nvolvement (“how
well am [ doing relative to other
people?] versus task involvement
(“how can [ tmprove my perfor-
mance?”’) (cf. Butler, 1987).
Farthermore, the specificity fea-
ture of the law of effect, which sug-
gests that as the Il becomes more
specific, its effect on performance
becomes more positive, is ingonsis-
tent with some data. To salvage the
specificity argumenl, some re-
searchers suggested that moderate
levels of specificity have the maost
positive effects on performance
(e.g., Salmoni et al., 1984). Yet this
revised argument, too, has net re-
ceived consistent support. In con-
¢lusion. the law of effect generated
& sizahle empirical Wterature (cf,
the review and crificism by Annett,
1969) becaose il has the advantage
of parsimony, but it appears to be
too broad to explain the empirical

complexities associated with FL

Ammong's confrbution fo the
belief that FIs are almost always ef-
fective stems from his authoritative
article on the effeciveness of feed-
back (Ammons, 1956). This highly
cited review summarized the re-
sults of 50 years of lierature re-
garding knowledge of performance
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Fig. 1. Distribution of 607 comparisons of performance levels of people who received feedback intervention and people who did
not receive feedback intervention. The performance differences are expressed in standard deviation units (d values); positive
values indicate that the feedback intervention improved performance, and negative values indicate that the feedback intervention

debilitated performance.

(KP), also referred to as knowledge
of results (KR). (These old terms re-
fer to a form of FI.) Ammons of-
fered two broad statements: KP in-
creases learning, and KP increases
motivation. However, his work
suffered from three drawbacks.
First, he did not explore evidence
inconsistent with his generaliza-
tions. An example of the partial
support for his conclusion regard-
ing learning can be found in his re-
port of Pressey’s work on the self-
scoring device. The self-scoring
device was a mechanical device—
used in the precomputer days—
that allowed students to see the
correctness of their answers to
multiple-choice exams. That is, the
self-scoring device provided a type
of KP (or FI). Ammons (1956) duly
noted Pressey’s (1950) conclusion
that the immediate self-scoring de-
vice improves learning in most
cases, but ignored Pressey’s report
that this device decreased learning

.

in some others (e.g., learning of
Russian vocabulary). Second, some
of Ammons's conclusions were
based on little evidence. For ex-
ample, the support for his conclu-
sion regarding the effects of KP> on
motivation was questionable, at
best. Specifically, he admitted that
the support for the effects of KP on
motivation “‘has been collected in-
formally” and is “inferred” from
other findings (p. 285). He sug-
gested that the fact that people of-
ten like to receive feedback is evi-
dence for the positive effect of KP
on performance. That is, he con-
fused the motivation to hear the
feedback with the motivation to
improve performance. Finally,
Ammons's review of the literature
was not comprehensive. He did not
even refer to some troubling stud-
ies that were inconsistent with his
major conclusions (for sources dat-
ing back to 1906, see Kluger & De-
Nisi, 1996).
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After Ammons’s review, empiri-
cal inconsistencies continued to ac-
cumulate. But although a few
scholars carefully noted these in-
consistencies (e.g., llgen et al,,
1979), the view that has dominated
thinking about FlIs during the sec-
ond half of the 20th century is well
typified by the following state-
ment: “The positive effect of FB
[feedback] on performance has be-
come one of the most accepted
principles in psychology” (Pritch-
ard, Jones, Roth, Stuebing, & Eke-
berg, 1988, p. 338).

This brief historical review illus-
trates that the effects of FI on per-
formance have never been consis-
tent or simple. Moreover, it
underscores the fact that there is
really very little theory concerning
how FI might affect performance.
As a result, to understand the ef-
fects of FI on performance, re-
searchers need to develop theoret-
ical propositions about the



processes that mediate between the
FI stimulus and performance. We
hope that the theoretical consider-
ations we discuss here will begin to
generate research aimed at under-
standing these processes better.

Our theoretical suggestions are
based on control theory (Carver &
Scheier, 1981), but also depend
heavily on feedback intervention
theory (FIT; Kluger & DeNisi,
1996). FIT has three basic argu-
ments that are relevant here: (a) be-
havior is regulated by comparisons
of feedback with goals or standards
(and identification of gaps between
the two); (b) attention is limited, and
only those feedback-standard gaps
that receive attention actively par-
ticipate in behavior regulation; and
(c) Fls change the locus of attention
and therefore affect behavior.

- DISCREPANCIES

Both control theory and FIT
claim that behavior is regulated
through the control of discrepan-
cies or errors in the system. When a
self-regulating system detects dis-
crepancies or errors, the system is
motivated to reduce or lower the
perceived discrepancies. Even
among competing cognitive theo-
ries, the detection and evaluation
of feedback-standard (or feedback-
goal) discrepancies is considered a
fundamental source for motiva-
tional processes.

However, most cognitive treat-
ments of the process of discrepancy
reduction are indifferent to the va-
lence (positive vs. negative) of the
discrepancy. That is, these views
suggest that effects are symmetri-
cal, and that both a positive dis-
crepancy and a negative discrep-
ancy yield a self-regulatory action
that is a function of the absolute
magnitude of the discrepancy.
Similarly, behaviorism (Thorndike,
1927) has symmetrical predictions,
in that rewards and punishment
can produce learning equally.

]

Other theorists have argued,
however, that the reaction to posi-
tive and negative events is vastly
different (cf. Taylor, 1991). That is,
they contend that the direction of
the feedback-standard discrepancy
has major consequences, that rein-
forcement and punishment have
different and asymmetric effects on
behavior (Taylor, 1991).

Yet, despite these disagree-
ments, the theories that emphasize
symmetry actually recognize
asymmetry, and vice versa (for
more details, see Kluger, in press).
Thus, both theoretical approaches
may be correct. People may pos-
sess parallel systems that in concert
support survival, one operates
with symmetric rules and the other
with asymmetric rules. These sys-
tems may contain both affective
and cognitive subsystems. Indeed,
the more positive is the direction of
the feedback-standard discrepancy
(overshooting vs. undershooting
the standard), the higher is the re-
sultant pleasantness (the most sa-
lient dimension of affect; Kluger,
Lewinsohn, & Aiello, 1994) and
the amount of nontask (other)
thoughts (Kluger, in press). These
effects are asymmetrical about the
standard. In contrast, the larger the
absolute size of the feedback-
standard discrepancy (regardless
of direction), the higher the result-
ant arousal (the second dimen-
sion of affect; Kluger et al., 1994)
and the amount of task-related
thoughts (Kluger, in press). These
effects are symmetrical about the
standard.

Thus, we can offer an initial ex-
planation for the perplexing find-
ing that the valence of feedback
does not have a simple moderating
effect on FI effectiveness. We sug-
gest that it does not have a simple
effect because it activates two re-
sponse systems, one that responds
to valence symmetrically and one
that responds asymmetrically. The
coexistence of two types of re-
sponses to Fls hints that these pro-
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cesses may have different effects
on performance (e.g., pleasantness
may enhance creativity, but
arousal may debilitate it). Under-
standing the role of these systems
in mediating the effects of Fls on
performance awaits more theoreti-
cal development and empirical in-
vestigation.

~ LOCUS OF ATTENTION

The second relevant theoretical
construct is locus of attention. We
assume that Fls are interventions
with high potential to change locus
of attention and that knowing
where attention is directed pro-
vides a better position to predict
Fls’ effects on performance. That is,
after receiving feedback, an indi-
vidual is very likely to be thinking
about something different from
what he or she was thinking about
before receiving the intervention.
Attention can be directed to the
self, to the task at hand, or even to
the details of the task at hand. We
predicted that when Fls cause at-
tention to be directed to the self,
the risk that FIs will debilitate,
rather than enhance, performance
increases (Kluger & DeNisi, 1996).

Our reasoning was that atten-
tion to the self can attenuate the ef-
fects of FIs because it depletes cog-
nitive resources necessary for task
performance (Kanfer & Ackerman,
1989) and produces affective reac-
tions that may interfere with task
performance. Therefore, we hy-
pothesized that Fls that contain
cues that direct attention to the
self, or that are given in a self-
threatening environment, will pro-
duce weak or even negative ef-
fects on performance. Indeed, both
Fls that contain praise and Fls that
contain destructive criticism
(which are likely to direct attention
to the self) yield lower perfor-
mance effects than Fls that do not
contain cues to the self (Kluger &
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DeNisi, 1996). Moreover, we have
shown that other cues that are
likely to direct attention to the self
are correlated with attenuated ef-
fects of Fls on performance (e.g.,
verbal Fls vs. computerized Fls).

Attention is sometimes directed
to the self via normative cues, that
is, cues that make the individual
compare himself or herself to other
people (as percentile scores do).
Evidence showing that Fls that di-
rect attention to the self via norma-
tive cues are largely ineffective is
found in education research. For
example, traditional teacher evalu-
ation forms appear to have little ef-
fectiveness for developing college
professors (Marsh & Roche, 1997).
When these forms are used, profes-
sors usually receive information on
their standing relative to their
peers. In contrast, developmental
efforts that rate the individual on
various performance dimensions
that highlight his or her weak-
nesses and strengths appear to be
more effective (Marsh & Roche,
1997). Similarly, in one study,
grades increased ego involvement,
but did not affect performance rela-
tive to a control condition with no
FI, whereas task-focused FI (spe-
cific comments) increased task in-
volvement and consequently per-
formance (Butler, 1987).

Although attention to the self
can debilitate the effectiveness of
Fls, this need not always be the
case. There are two factors—one
cognitive and one motivational—
that may determine whether an FI
that directs attention to the self has
an enhanced effect: the type of task
being performed (discussed in the
next section) and the types of self-
goals activated by the FI. Self-goals
may be better understood in light
of Higgins’s classification of the
self into actual, ideal, and ought
self (e.g., Higgins, 1997). The actual
self is what a person believes he or
she is, the ideal self is what a per-
son believes he or she wishes to be,
and the ought self is what a person

.

believes he or she should be. Ac-
cording to Higgins, people can pay
attention, among other things, to
discrepancies between the actual
and the ideal self or to discrepan-
cies between the actual and the
ought self. Attention to discrepan-
cies from the ideal self focuses
people on promotion goals (pos-
sible gains), and leads people to try
to attain their ideals (which in our
view can never be reached if de-
fined broadly as wishes and
dreams). In contrast, attention to
discrepancies from the ought self
focuses people on prevention goals
(possible losses), and leads people
to try to meet socially prescribed
task standards. Consequently, the
reaction to Fls that direct attention
to the self will depend largely on
the aspect of the self that becomes
salient.

Specifically, when attention is
focused on the ought self, people
will compare the feedback to their
ought standard, that is, their per-
ceived obligation. The result of the
comparison will push performance
toward the standard: Feedback
about superior performance will be
followed by performance decline,
and feedback about inferior perfor-
mance will be followed by perfor-
mance improvement. In other
words, people receiving positive
feedback reduce performance, and
people receiving negative feedback
improve performance. Such effects
are well known, and have been ob-
served both in laboratory experi-
ments (Podsakoff & Farh, 1989)
and in field studies of reactions to
performance appraisals (e.g.,
Reilly, Smither, & Vasilopoulos,
1996).

In contrast to Fls that direct at-
tention to discrepancies from the
ought standard, Fls that direct at-
tention to discrepancies from the
ideal standard are likely to yield
feedback with negative valence
only. We hypothesize such an ef-
fect because we assume that ideals,
as opposed to obligations, can

Published by Cambridge University Press

never be achieved. (Our definition
of ideals refers to wishes and
dreams and is more inclusive than
Higgins's definition of ideals as as-
pirations that can be achieved.) In
fact, we obtained data consistent
with our argument that ideals can-
not be achieved. Specifically, in a
small-scale experiment (N = 21), we
asked students to mark an end-
point on a line reflecting the size of
either their actual-ideal discrep-
ancy or their actual-ought discrep-
ancy. The length of the actual-ideal
discrepancy line was 42 mm (35%)
longer than the actual-ought dis-
crepancy line, £(19) = 1.91 p < .05,
one-tailed. If an FI directs people’s
attention to a comparison of the ac-
tual and ideal selves, they are likely
to assess the gap as negative, and
they will be motivated to increase
activities that will narrow the per-
ceived actual-ideal discrepancies
(albeit only as long as the gap is
perceived to be bridgeable). We
suspect that Fls focusing on the
ideal self are common in various
developmental training programs
(e.g., the Center for Creative Lead-
ership; Guthrie & Kelly-Radford, in
press).

An interesting applied question
is how organizations can make
their employees frame their jobs as
part of their ideals and not as part
of their obligations. A partial an-
swer to this question may lie in the
leadership literature that contrasts
transformational (charismatic)
leaders with transactional (more
typical) leaders (e.g., Howell &
Avolio, 1993). That is, charismatic
leaders are thought to direct the at-
tention of their followers to their
ideals, whereas traditional leaders
are thought to direct attention to
the obligation of the follower to a
contractual transaction with the
leader. Therefore, future research
should test whether various FI cues
are interpreted when attention is
directed to various self-loci and
whether they, consequently, pro-
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duce different motivational and
performance outcomes.

The final theoretical construct
that should be taken into account
in trying to understand how FIs af-
fect performance is task properties.
Analyses that we conducted
(Kluger & DeNisi, 1996) indicated
that the effectiveness of an FI de-
pends on the type of task, yet we
do not have a theory that success-
fully differentiates among task
types. For example, we do not
know what crucial features result
in the different effects of Fls re-
garding tennis playing and Fls re-
garding managing a group of em-
ployees. Resorting to a simple
classification, we can, however,
consider task mastery (subjective
difficulty) and task complexity (ob-
jective difficulty; e.g., remembering
5 cues vs. 15 cues). From the per-
spective of control theory, Fls that
direct attention to the self on com-
plex tasks deplete the resources
needed for task performance and
direct some of these resources to
self-related goals (e.g., self-en-
hancement). In contrast, Fls that di-
rect attention to the self on simple
tasks may augment performance in
a manner similar to social facilita-
tion effects. (Social facilitation ef-
fects are the effects of the presence
of other people on performance:
Performance of subjectively simple
tasks is facilitated, and perfor-
mance of subjectively complex
tasks is hindered.) Indeed, our
analyses suggest that the effects of
Fls grow more positive either as
the task becomes more subjectively
familiar or as it becomes more ob-
jectively simple. Ironically, then,
people who probably need feed-
back the most benefit the least from
typical Fls. These findings are con-
sistent with findings regarding
other motivational interventions
whose performance benefits are at-

.

tenuated or even reversed as task
complexity increases (cf. Kanfer &
Ackerman, 1989).

There are two new avenues to
explore regarding how task prop-
erties moderate the effects of FIs on
performance. First, a motivational
intervention can have opposing ef-
fects on various components of
task performance. Kairi (1996)
measured both reaction time (tHime
from stimulus onset to release of a
finger from a waiting key) and
movement time (time from finger
release to hitting the target) in an
“odd man out” task. Participants
were asked, in each trial, to choose
from among three lights the one
that was the greatest distance from
the other two. Kairi manipulated
social facilitation by having an ex-
perimenter sit next to the partici-
pants in the experimental group
and by letting participants in the
control group perform alone in a
room. The presence of the experi-
menter improved movement time,
but slowed (insignificantly) reac-
tion time. Perhaps the difficulty in
finding performance effects of Fls
is due, in part, to their opposing
effects on different components of
overall task performance.

The second avenue to be ex-
plored is based on the distinction
between two cognitive systems.
Many scholars recognize that some
cognitions are governed by a ratio-
nal or rule-based system, and oth-
ers are governed by an association-
based or experiential-based system
(Sloman, 1996). The rational system
may be more susceptible to re-
source depletion, and hence tasks_
that are largely dependent on this
system may be more susceptible to
negative effects on performance.
This is another possibility that
awaits empirical research.

Our review suggests that FIs can
be double-edged swords. Practitio-
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ners may ask what they can do to
minimize the documented risks as-
sociated with FIs. One clear answer
lies in using Fls only in combina-
tion with goal-setting intervention.
Providing Fls that relate to previ-
ously established goals is likely to
direct attention to the task at hand
and not to the self. Indeed, both
our meta-analysis and other re-
views (Kluger & DeNisi, 1996) sug-
gest that a goal-setting intervention
augments FIs’ effects on perfor-
mance. Moreover, we have found
that employees who wish to have
more feedback than they are re-
ceiving often suffer from the ab-
sence of clear goals. Similarly, cur-
rent models of effective training
evaluation emphasize that building
measures for evaluation requires a
process of need analysis and goal
setting. It seems that providing FIs
without clear goals increases the
risk that the recipient’s goals will
not be those intended by the FI
provider. But, perhaps more criti-
cally, we also suggest that the prac-
titioner interested in developing
and implementing Fls take the time
to test the effectiveness of these in-
terventions rather than simply as-
suming that they will work.
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2. Detrimental FI effects on learning
processes have been noted with respect
to learning of judgment tasks (for a re-
view, see Balzer, Doherty, & O’Connor,
1989), motor skills (Salmoni et al.,
1984), and other tasks (Kluger & De-
Nisi, 1996).
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The Localization of a Simple Type of
Learning and Memory: The Cerebellum
and Classical Eyeblink Conditioning

Joseph E. Steinmetz'

Department of Psychology, Indiana University, Bloomington, Indiana

One of the most intriguing prob-
lems in psychology and neuro-
science that has been widely stud-
ied over the past century is how the
vertebrate brain encodes learning
and memory. During this time, a
number of researchers using a va-
riety of methods have systemati-
cally explored locations in the
brain where learning and memory
may be encoded. These studies
have shown that the brain is com-
posed of a variety of learning and
memory systems that are involved
in encoding the rich variety of
classes of learning and memory that
vertebrates are capable of exhibiting.

v

Classical eyeblink conditioning
in rabbits is one form of simple as-
sociative learning that has been
widely studied, and this paradigm
has become the model behavioral
system of choice for studying many
aspects of the neural correlates of
simple learning and memory. This
simple yet very elegant set of pro-
cedures was initially described and
characterized by Gormezano and
his colleagues (Gormezano, Kehoe,
& Marshall-Goodell, 1983). In this
paradigm, a tone or light is the con-
ditioned stimulus (CS). The uncon-
ditioned stimulus (US) is an airpuff
or electric shock near the eyes. Ini-

Published by Cambridge University Press

tially, the US causes a vigorous re-
flexive eyeblink called the uncon-
ditioned response (UR). With
continued paired presentation of
the CS before the US, however, the
CS comes to elicit an eyeblink re-
sponse (the conditioned response,
or CR). For eyeblink conditioning
to occur, the time between the pre-
sentation of the CS and US can
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