NTRODUCTION AND SUMMARY

fter a long period of time during which stimulus-response relations were

at"the focus of attention, research in psychology is now seeking to under-

stand in detail the mechanisms and internal structure of cognitive

processes that produce these relations. In the limiting case, we would
like to have process models so explicit that they could actually produce
the predicted behavior from the information in the stimulus.

" This concern for the course of the cognitive processes has revived
terest in finding ways to increase the temporal density of observations
S0 as to reveal intermediate stages of the processes. Increasingly, inves-
tigators record the directions of the subject’s gaze (eye movements), and
the intermediate behaviors (movements or physical manipulations of
sBEcm material) that precede the solution or criterion performance.

ince data on intermediate processing are costly to gather and analyze, it
‘important to consider carefully how such data can be interpreted
alidly, and what contribution they can make to our understanding of the
henomena under study.

.. One means frequently used to gain information about the course of
he cognitive processes is to probe the subjects’ internal states by verbal
..m.anm. These methods are the topic of this monograph.

USING VERBAL REPORTS: SOME ISSUES

1ere are several issues that we must deal with if we are to use subjects’
reports as fundamental data in psychological experiments. First, we must
espond to the strong doubts that have been expressed by many
w.o._uowommma in the past about the suitability of subjects’ verbalizations as
ntific data. Second, we must consider the processing that must take
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place in order to transform subjects’ behaviors (whether verbal or H._oa
into data. Third, we must examine how the encoding of behavior into
data can be made objective and univocal, so that the resulting data will be
“hard” and not “‘soft.”” Fourth, we must be explicit about the theoretical
presuppositions that are necessarily embedded in the encoding process.
Finally, we must specify the processes that allow us to go backward from
the data to the behavior and thence to inferences about the subjects’
thought processes.

We offer a few comments on each of these five issues. They
reappear frequently as recurrent themes throughout the monograph.

will

Doubts About Verbal Data

Since the triumph of behaviorism over “introspectively” oriented compet-
ing viewpoints, verbal reports have been suspect as data. More precisely,
behaviorism and allied schools of thought have been schizophrenic about
the status of verbalizations as data. On the one hand, verbal responses

(or key punches that are psychologically indistinguishable from verbal :

responses, except that they are made with the finger instead of the

mouth) provide the basic data in standard experimental paradigms. In a '

[T} I

concept attainment experiment, the subjects say (or signal) “yes” or “no

when a possible instance is presented to them. In a problem solving ex- ..
In a rote verbal:

periment, they report the answer when they find it.
learning experiment, they say “DAX” when the stimulus syllable :Omw ?
is presented. The actual performance measures commonly used-latencies
and numbers of items correct- are derived from these responses, and the
former depend for their validity on the veridicality of the latter.

On the other hand, modern psychology has been dubious about ver
balizations produced by subjects along the route to their solutions or final
responses. Bven more dubious has been the status of H.m%onmmm.ﬁo ex
perimenter probes or refrospective answers to questions about prior co.
havior. All of these sorts of verbal behavior are frequently dismissed a
variants of the discredited process of introspection (Nisbett & Wilson

1977). Introspection, it has generally been argued, may be useful for the

discovery of psychological processes; it is worthless for verification. >.
Lashley (1923, p. 352) said, in a vigorous and widely cited attack on the
method, . 0
followed by the chain and transit of objective measurement.

“introspection may make the preliminary survey, but it must be
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Extracting Data from Behavior

H_.a notion that verbal reports provide possibly interesting but only infor-
mal information, to be verified by other data, has affected the ways in
which verbalizations are collected and analyzed. If the purpose of obtain-
/ing verbal reports is mainly to generate hypotheses. and ideas, inves-
igators need not concern themselves (and generally have not concerned
hemselves) with methodological questions about data collection. As a
.. ._ow_.:ﬁ there is little published literature on such issues, the data-
: mEQ.Em and data-analysis methods actually used vary tremendously, and
he details of these methods are reported skeichily in research publica-
ions that make use of such data.

If we are to make rapid and continuing progress in understanding
Wiman cognitive processes, this state of affairs is wholly unsatisfactory.
-the first place, no clear guidelines are provided to distinguish il-
mm_:Bmﬁ ‘introspection” from the many forms of verbal output that are
outinely treated as data-as passing the chain and transit test (see the ex-
ples above). On what Emo_.m:oa or practical grounds do we distin-
uish between the subject’s “ves” or “no” in a concept attainment experi-
ent and his assertion that the hypothesis he is entertaining is “small
ellow circle™? In the second place, no distinctions are made among such
iverse forms of verbalization as thinking-aloud (TA) protocols,

etrospective responses to specific probes, and the classical introspective

eports of trained observers. All are jointly and loosely condemned as
introspection.”

em versus Hard Data

ome investigators call verbal reports and verbal descriptions “soft data”
contrast to simple behavioral measures like latency or correctness of
ponse, which are referred to as “hard.” What does this distinction
an? In science one would like to maintain as clear a separation as pos-
Eo between data and theory. Data are supposed to derive directly from
) o?mcon theories are supposed to account for, explain, and predict
omo observation-based data. Data are “hard” when there is intersub-
tive agreement that they correspond to the facts of the observed be-
avior.
~Even psychoanalytically or existentially oriented psychologists will
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accept response latencies as data-even though being possibly irrelevant
data for explaining behavior, When, however, an analyst codes a five-
second description of a dream as “‘oral fixation,” many psychologists
would argue that this encoding is not a datum but a subjective interpreta-
tion of the data (i.e., of the verbal description of the dream). Surely,
theory-laden inferences were required to derive the encoding from the
verbal protocol. Data are regarded as “soft” to the degree that they in-
corporate such inferences, especially when the theoretical premises and
rules of inference are themselves not completely explicit and objective.
The problem with “soft” data is that different interpreters making dif-
ferent inferences will not agree in their encodings, and each interpreter is
likely, wittingly or not, to arrive at an interpretation that is favorable to
his theoretical crientation.

The hard-soft distinction is orthogonal to the distinction between
verbal and non-verbal. The same problems of inference can emerge in
observers’ attempts to understand non-verbal events (e.g., sequences of
physical movements, pieces of music). Such events may require as much
interpretation as is required to understand verbal sequences.

Technological advances have enhanced our ability to treat verbal
protocols as hard data. Until tape recorders were generally available, it
was common practice for experimenters to take selective notes of ver-
balizations, paraphrasing and omitting whatever was “unimportant.” In
analyzing such notes further, it was impossible to distinguish the in-
ferences from the original verbalizations. Using encodings of verbal
protocols as data has often been made even more difficult because the
theories employed, explicitly or implicitly, in the encoding were for-
mulated in very general terms. The search for general mechanisms also
led to overall interpretations of entire protocols with little concern for en-
coding and explicating individual protocol statements. .

More recent research based on explicit information processing -
models of the cognitive process has caused thinking-aloud verbalizations
to be viewed in a new light. It is now standard procedure to make careful -
verbatim transcripts of the recorded tapes, thus preserving the raw data
in as “hard” a form as could be wished. At the same time, information
processing models of the cognitive processes provide a basis for making
the encoding process explicit and objective, so that the theoretical presup-
positions entering.into that process can be examined objectively. "

‘Theoretical Presupposition in Encoding

Clyde Coombs, in his book 4 Theory of Data, shows that raw data g0
- through a typical sequence of steps on the route from initial observation
to the edited and encoded form in which they are used to test theories or
make predictions. These steps, which are not neutral with respect to
theory, can be seen in the processing of protocol data as they can with
.052 kinds of data. At the first step, theory delimits a small portion of
._n._._m universe of potentially observable behavior as being relevant. This
: _“uamBmE of relevance determines what behaviors should be recorded.
_At the next step, these behaviors are encoded in a manner that is again
determined on theoretical grounds.

In the case of verbal behavior, the process begins with tape-
recording, containing essentially all the auditory events that occurred
{ uring the experimental session. In producing from the tape a written
ranscript, some selection is required. After the temporal information,
n_ummmoam, and stress have been used to segment and parse the verbal
stream, most of this information is usually eliminated from the transcript,
Xcept as it is captured by punctuation. We will refer to this transcription
:Step as preprocessing.

- At the next step, the preprocessed segments are encoded into the{
erminology of the theoretical model. This is often achieved by first
determining coding categories, a priori, and then having human judges
make the coding assessments. If each of the segments is fo be treated as
n.independent datum, then the encoding of that segment must be made
.om_.ﬁrm basis of the information contained in it, independently of the sur-
.ous&bm segments. In Chapter 6 of this book, we will discuss at some
length methods for carrying out this kind of local encoding, and the con-
itions that must be met to make it possible.

.. Verbal protocols have been analyzed in two rather different ways.
Onn method claims nof to require the analysis of meanings, while the
ther does require it. In the first kind of analysis, subject and ex-
perimenter have agreed, by prior instruction, upon specific signals, which
Bmw be speech signals or button presses, for their commaunication. These
mﬁuw_m are mostly arbitrary-a subject could say “cef” instead of “yes”;
communication is possible only because of the agreement established be-
tween subject and experimenter. To analyze the recorded verbalizations
nder these conditions, the experimenter has only to categorize each
eech signal into one of the agreed-upon categories. In theory, if not in
ractice, a coder should not even need to know the subject’s
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language-assuring that no meaningful analysis of inferencing is involved.
A large number of paradigms in psychology use this kind of analysis. For
example, studies using scales and multiple-choice alternatives can all be
seen as instances of this method. .

In the second kind of analysis, the observed verbalizations are
analyzed in terms of their meanings. Even in this case, the theory buid-
ing the analysis limits the encoding to selected aspects and features rather
than the full meaning of the verbalization. For example, in a typical con-
cept attainment task, each instance or stimulus can be represented as a
unique combination of features. Each distinct concept can be represented
by some particular configuration of features. Then encoding simply re-
quires the mapping of the verbalizations onto these concepts and
features usually a rather unequivocal matter. Although the space of
logically possible different concepts may be very large, it is severely

limited compared with the variability of natural language. Thus a ver-

balization like “red circles are cef’s” can normally be encoded as identical

with “blood-colored round ones are cef’s.”
The context of a particular theory and .experiment greatly constrains

the range of possible interpretation and aliows the meaningful analysis of

verbalizations to be selective and incomplete. If a theory of concept at-
tainment is limited to the language of hypotheses, many verbalizations
will not be encoded at all-statements like, “I wonder what I should do

'l just guess on this one.” Many examples can be cited of this kind of:

meaningful analysis, where verbalizations are mapped onio a priori forma

alternatives.
studied by Kintsch (1974) and many others.

terms of which subjects’ thinking-aloud protocols could be encoded.

Many analyses of verbalizations do not fit the above scheme, includ
ing most analyses that seek to arrive at an understanding of the verbaliza
tions. In less formal kinds of analysis, the encoding scheme is no
defined formally and a priori, but the search for interpretations proceed
in parallel with the search for an appropriate model or theory. We recog
nize clearly the need for and value of such interactive processes in th
search for theories in new domains, but in our own account here we W
be concerned primarily with situations where the theoretical terms ar
fixed before the actual encoding begins. g

The analysis of memory for meaningful text has been
Newell and Simoti

(1972) analyzed tasks, identifying formally defined knowledge states E
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Inferring Thought Processes From Behavior

t _m moﬁa:E@m believed that using verbal data implies accepting the
-Subjects’ interpretation of them or of the events that are reported. This
Jissue of trust has its origins in our everyday experience and use .om lan-
.mcm.mo. In order to communicate effectively with other people, we accept
rmn word for many facts. If someone says that he has cocmrmm new omw
¢ generally accept his statement as true instead of asking him :w
.8@:8 the sales contract or a receipt. In a similar vein we trust
..oow_mrmw least our friends-to answer questions correctly and to give us
the best advice they can. However, if the issue is important to us or we
m..mcmﬁ c:oa.oH motives in the responses, we may demand more details
mua E.mw review all the available evidence ourselves. The same thin
..:oEm in scientific research; few scientists will accept another mommsmmﬁm
claim of finding conclusive evidence for ESP without wantin ind
endent review of the evidence. 8 e
: mmganﬁ“ reports of their own mental states and mental processes
...mo slightly different issues of trust. According to a naive theory of con-
lousness, subjects have the sole direct access to their own mental states
na.u_.gmmm@m. The subjective feeling of one’s ability to report one’s own
1ental mx_um.iobomm veridically is strong. For a great many reasons, this
mamzoo is not shared by experimental psychologists, who have mwoin
1at:under numerous circumstances such self-reports are unreliable

= However, the issue of the reliability of self-reports can AE__Q we
E.F should) be avoided entirely. The report “X” need not be :mo_a to
er that X is true, but only that the subject was able to say “X'(ie
mam_ the information that enabled him to say “X.”) By following ﬂ:m
.um%wém .nmz even show that there is an inverse relation between how
ﬁoﬂ..mcgoﬁm need to be trusted and how much information they verbal-

| .M.oﬂ the more information conveyed in their responses, the more dif-
.:._”n becomes to construct a model that will produce precisely those
monmom adventitiously-hence the more nosmam:nm we can place in
del that does predict them. . ’

Consider, for example, the followi ible i
> , wing possible intercha
erimenter and subject: nges between

Do you know the name of the capital of Sweden? Yes,

- Which of these three, Oslo, Stockholm :
o, ’ > , or C
‘capital of Sweden? Stockholim. openhagen, is the

Name the capital of Sweden. Stockholm.
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4. (A retrospective report as to how the subject arrived at an answer ‘Some Basic Assumptions
to Question 1): First I tried to picture where Sweden is located on a
map of Europe, then Oslo came to mind, but remembered that it is the
capital of Norway. Then Stockholm popped up and I remembered. that

is where the Nobel prizes are awarded; then I felt sure I could answer

i »”

‘ves.
In the first case we have to trust the subject if we want to infer that:

he actually knows the capital, whereas in the third case it is unlikely that:
he could generate the correct name unless it were accessible from
memory. The primary difference between second and third cases is that
for the second, one could conceive of a number of processes other than
memory retrieval {e.g., guessing) that would account for the response
The fourth response, the retrospective report, also verifies
ject has the name in memory together with some redundant information:
about it that gives him confidence in his answer. Of course we do not.
have to believe that he has given a veridical report of the proces
whereby he generated the name, although there is nothing implausible
about the sequence of associations he reports.
Consider next a more controversial example, which has played ‘a

role in the psychological literature on learning without awareness. After:
learning experiment, the experimenter asks the subjects whether the
were aware of any relation between the stimuli and responses, on the one
hand, and the reward contingencies on the other. Yes/ho responses t
this question are informative only if we trust the subjects. If a subjec
however, describes the stimulus-response contingency for reward, we ca
be reasonably certain that he had access to this information while he wa
learning. On the other hand, if a subject is unable to report anythin
about the contingency, we cannot conclude that he wasn’t aware of
during the learning process-we have solid evidence neither for
against awareness during the experiment. Later, we will discuss the
problem of making inferences from reports of lack of information.
These examples illustrate that the information externalized in verba
responses often provides the experimenter with data that eliminate it
need for trust in the subject. The examples also show that verbal repor
may be generated in many ways. To understand the reports, we mius
understand the processes by which they were generated. In none
these respects do data from verbal reports differ from data based on oth

types of observations.

We can now summarize the basic assumptions that set the stage for our
?ﬂ:ﬂ explorations. Most fundamentally, we see verbal behavior as one
a.%.m of recordable behavior, which should be observed and analyzed like
.EG..oEQ behavior. The cognitive processes that generate verbalizations
2 subset of the cognitive processes that generate any kind of record-
n.nEw.Rmuwﬂmo or behavior. Hence, we would look for the same kind of
Eoo:mn_oas and complete process description of verbal behavior as of
.w.ﬂ kinds of behavior, and we would not accept magical or privileged
processes as explanations for verbalizations.

”...959:9. one can and should trust subjects’ verbal reports is not a
.E..RH of faith but an empirical issue on a par with the issue of validating
other types of behavior, like eye fixations or motor behavior. A single
E&Ea verbal report should not force us to discard analysis of verbal
.nonm mosonmE. Indeed, this monograph will undertake to build a
E_m_o._.w of verbalization, so that we can then specify when, where, and un-

am...._..ﬁ:ﬂ kinds of instructions informative verbal reports can @m,ocﬁmﬁma
Tom subjects.

: .”woﬁz_mmam that the cognitive processes underlying verbalization are

2 ubset of all cognitive processes implies that verbalization must comply

.ﬁm. n.osmqa%m that have been identified, experimentally, to govern

.n.nmE:é processes. These information processing constraints will

nm powerful guidelines for our attempts to specify how observed ver-

li m.._.mosm could have been generated. We wish to account for verbally

ported information by proposing a processing model sufficiently power-

to regenerate that information.

-of Attack

m_....mﬂ task is to describe a general theory of cognitive processes and
.ﬁm_.o, which, we argue, accounts for verbalizations and verbal reports
H mmm..o:m that have already been stated, the analysis must be nmaom
t within a framework of theory. This framework must be sufficiently
a._..w_.”ﬂo permit us to relate, within a unified perspective, all the kinds
mﬁm..ﬁﬁ are commonly used in psychological experiments.

.m.ﬁm_? in choosing between theories, we want to pick the
est one-the one that will make the strongest predictions. In the
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present case, where the theory we choose will influence the way in which
we encode and analyze our data, we want to pick the weakest and most
“neutral” one that can do the job. The fewer controversial assumptions |
we incorporate in the theory, the less we will be involved in the cir-:
cularity of using theory-laden data to test our theories. Nevertheless,
there appears to be no way of processing data that does not incorporate
some theoretical assumptions about the system and processes that
generated the data. Our particular strategy will be to set forth the theory
in its most general, hence least controversial, form first, then add more:
specific hypotheses where they are required. :

After presenting the theory as an information processing model of -
cognitive processes, we will survey the literature on verbal reporting and
derive from it a taxonomy of reporting procedures. We will follow this
survey with an historical review of earlier approaches to verbal reports
We will then take up the major issues surrounding the use and validity o.m
verbal reports, discussing the empirical studies within the framework of
more detailed information processing model.

General Specification

Hﬂ.o most general and weakest hypothesis we require is that human cog-
Eﬁ.._o.: is information processing: that a cognitive process can be seen as a
.m.n.ﬂmmsoo of internal states successively transformed by a series of infor-
nation processes. An important, and more specific, assumption is that
HEEm:on is stored in several memories having different capacities and
E.nmmgm characteristics: several sensory stores of very short duration. a
ron”ﬁm_.g memory (STM) with limited capacity and/or 5836&%@
uration, and a long-term memory (LTM) with very large capacity and
o._.._m:<m€ permanent storage, but with slow fixation and access times
ompared with the other memories.
.”.S,:E: the framework of this information processing model, it is as-
med that information recently acquired (attended to or heeded)” by the
entral processor is kept in STM, and is directly accessible for further
rocessing {e.g., for producing verbal reports), whereas information from
M ‘must first be retrieved (transfered to STM) before it can be
orted.
This general picture is compatible with all sorts of specific
Kcnmﬁmmmm that have been put forth with respect to the details of the
me nmamﬁm. For example, some theorists propose that what we call
.”n.:...ﬂ-\nmwa memory” is not a separate, specialized store but simply a
tion of LTM that is currently and temporarily activated (Anderson
m ‘Some theorists believe that information in STM extinguishes E:m
ssage of time, unless rehearsed; others that it is lost only when
..Emn..na. In general, these differences of detail do not affect the model
the “level of specificity required for our purposes. The important
Evoﬁmam for us is that, due to the limited capacity of STM, only the
_ most recently heeded information is accessible directly. However, a por-
f the contents of STM are fixated in LTM before being lost from
Vi ”.mma this portion can, at later points in time, sometimes be
ieved from LTM.,
E. specification of the system is general, but it is not vague.
m....”msmoaammo: processing models that incorporate these features
€ been constructed in the form of computer programs, and these have

THE PROCESSING MODEL

Our purpose in presenting a specific processing model is to aid us in in-
terpreting verbal data obtained from subjects and the relation of their
verbal to their other behavior. Since the data (including the verbal dat
are gathered in order to test theories about the human informatio
processing system, we are engaged in something of a bootstrap ovﬁmmo. .
We need a model in order to interpret data that are to be used, in turn,
to test the model. Under these circumstances, our data-interpretation
model should be as simple as possibie, and it must not incorporate con
ponents that are themselves bones of theoretical contention. The mod
should be robust (i.e., compatible with a wide range of alternative’
sumptions about human information processing). :

The specifications we are about to present are simple and robust:
this sense, and, indeed, summarize the core that is common to most cu
rent information processing theories of .cognition. Qf course they are 1t
entirely neutral, for they would be hard to reconcile with an extre
form of behaviorism that denied the relevance of central processes to’
explanation of behavior. But they are not specific to the view of any pa
ticular “sect” within the general information-processing tradition. (F
fuller discussion of the model, see Newell and Simon (1972, Chapter']
and Simon (1979, Chapters 2, 3).

e zm.n_.,.:wm Edmmm “attended to” is often stylistically awkward, we will some-
. st :ommma instead. So we will say, more or less synonymously, that
tion was “attended to,” was “heeded,” or was “stored in STM.”
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been shown to produce a variety of behaviors previously observed in _Uﬂ&_ma Specification

psychological laboratories. Verbal predictions of how such a system be-
haves can, thereby, be tested by using a computer program as a
simulator. The principal model of this kind that guides our own thinking
about these processes is the EPAM program, due to Feigenbaum (1963)
and Simon, and discussed in some detail in Section 3 of Simon (1979).

We assume that any verbalization or verbal report of the cognitive
processes would have to be based on a subset of the information held in
STM and LTM. From this and the above hypotheses, the taxonomy of
verbalization procedures shown in Table 1-1 follows in a straightforward
fashion (Ericsson & Simon, 1980).

éo now specify more fully the components of the information processing
%mﬂoE that we have just sketched. The model draws upon a variety of
sources that are summarized in Newell and Simon (1972, Ch. 14) and
Simon (1979, Ch. 2.3). Few of the model’s specifications are controver-
m_m_ It makes no real difference, for example, whether we assume a
ingle homogeneous memory with different modes of activation (e.g.,
\nderson, 1976; Shiffrin & Schneider, 1977) or several discrete memory
stores (sensory stores, STM, and —Lﬁ,\c The important matters, which
om: be described in either terms, relate to the amounts and kinds of in-
qum:o: that can be retained, and the conditions for accessing them and
mvo:_nm them verbally. We will use the conventional model of multiple
mories in our description,
-Recognition. Information received from the sensory organs resides
oH a short time in memories (iconic and echoic memories) associated
2_5 the different senses. During this time, portions of the sensory infor-
ition are directly recognized and encoded with the aid of information al-
ady stored in LTM. Recognition associates the. stimulus, or some part
t, with existing patterns in LTM, and stores in STM ¢ ‘pointers” to
_.Emo familiar patterns. (The EPAM discrimination net is a model of this
ooomu_:os mechanism.) Intermediate stages of the direct recognition

Table 1-1

A Classification of Different Types of Verbalization Procedures as a mgmao: of |
Time of Verbalization (Rows) and the Mapping From Heeded to Verbalized In-
formation (Columns)

Relation between heeded and verbalized information

Intermediate processing

Time of verbalization Hirect one to one Many to one Unclear No relation

While information is Talk aleud
attended Think aloud o _ rocess (the successive steps of discrimination), which may take only 10
hile inf ion i Concurrent Intermediate inference and generative processes

hrabciinshy probing 0 100 msec, do not use STM to store their products.

,PA\MMWH_MMM%ncEEn:oz Retrospective Requests for Probing ) T_dvim_ ; HLA:-N H‘GHE gGEQH%. _.”_..,30 H\‘H,g may be U_.Oﬁﬂm.mﬂ 48 an enormous
of the task-directed probing general reports hypothetical general states lection of interrelated nodes. Nodes can be accessed either by recog-
processes . . .

ition (through the discrimination net), as just explained, or by way of
ks that associate these nodes to others that have already been accessed.
a,omamson accessed in either way is then represented by pointers in
STM. Thus, information can be brought into STM from sensory stimuli
ia; the recognition process, or from LTM via the association process.
mmoem:o: processes are much slower than direct recognition processes,
nm:._:m at least several hundred msec for each associative step. As-
ociative processes may use STM to store intermediate steps. So, for ex-
BE@ in recalling a name that is not immediately accessible, a person
1y use a sequence of cues to find an associative path, step by step, to
e sought-for name. Such processes may last tens of seconds, or even
Eﬁmm and may leave numerous intermediate symbols in STM, where
y are temporarily available for verbal reports.

The two dimensions of Table 1-1 represent two major distinctions:
First, the time of verbalization is important in determining from what
memory the information is likely to be drawn. Second, we make a dis-
tinction between procedures where the verbalization is a direct articul
tion or explication of the stored information, and procedures where the
stored information-is input to intermediate processes, like abstraction and
inference, so that the verbalization is a product of this intermediate

processing.
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Short-term Memory. The central processor (CP), which controls and
regulates the non-automatic cognitive processes, determines what small
part of the information in sensory stimuli and LTM finds its way into
STM. This is the information that is Aeeded or attended to. The amount
of information that can reside in STM at one time is limited to a small
number {four?) of familiar patterns (chunks). Each chunk is represented
by one symbol or pointer to information in LTM (Simon 1979, Ch. 2.2).
As new information is heeded, information previously stored in STM
may be lost.
When a cognitive task (e.g., mental addition of a column of figures
is being carried out, the typical chunks in STM are pointers to the
operands, operators, and outputs of the operations that are being pel
formed. Thus, in adding 3 to 4, pointers corresponding to the symbo
“3 » «4 » «“pLUS,” and “7” might at some time be present in ST™
Since, in our culture, adding two digits involves a direct reference t
LTM (“table lookup™), no further detail of the process would be heede
in STM or available for verbal reports. On the other hand, if the tas
were to multiply 17 by 45, STM might hold, at various points in the
process “45,” “17,” “7,” “TIMES,” “3” (the carry in multiplying 45'b
7), “315” (the first intermediate product), “45,” *“1,” “TIMES,
“PLUS,” “765.” :
We hold no brief for the details of the above description, whic
intended merely as an example of the kinds of information we woul |
pect to be heeded in STM, and to be available, potentially, for concurt
or retrospective reports. The specific details would depend on the
ticular strategies subjects used and the nature of the chunks they.
stored in LTM (Simon, 1979, Ch. 2.4). STM would symbolize
process only down to some modest level of detail (corresponding
elementary processes of a second or two in duration), and we woul
expect to find information there about simple, automated processes (e
the processes of retrieval from LTM or recognition processes), much
about neuronal events. Thus, the architecture of the control apparat
(CP) determines the fineness of grain of the representation of proces

in STM.

i ._n.::waos mE.u shift in attention (Simon, 1979, Ch. 1.3). While infor
. wamn %mmamavmaamaﬁaq before or after a shift in attention may some
1 allow subjects to give a relatively clear acc i i
1 . ount of the interrupti
¢ would expect such information ¢
e 0 be less complete than re
. 1 it ports of an
orderly mﬁogmm that is Eacooa. by the successive content of STM itself
. m; a thought sequence during which goals in STM are uidi h
thought processes). sricing the

. m.:nmnow.. Zm,.a information is retained in STM during the time the
owﬁ Mﬁ.w:ﬁ_mﬂmﬂﬁo it. In order to create an LTM representation of new
lormaiion tnat can later be recalled, associati i

o . . . ons must be buiit up b

QM%. Mna ,m_ﬂwmmnwm, mm well as new tests and branches in the _.ooomsmmow
vork. 8¢ learning processes, including the stor f i

ion in LTM and the addition of o} i the disori o
0 Ma ew pathways in the discrimination
- Ho”q mmnommm_nm it, .E.m modeled in some detail by EPAM (Simon, 1979

%: ). Processing of the order of 8 to 10 seconds is Honcw.oa, to mmH
ﬂB ....m .mmo: new chunk from its familiar components in STM, and to
ore it in LTM as a new chunk (Simon, 1979, Chs. 2.2, 2.3) ,

. »P.Ecamﬁcu. As particular processes become highly practiced they

Bo ﬁoa and more fully automated. (Shiffrin & Schneider moqd
ﬁcﬂmso: means that intermediate steps are carried out witho uﬂ bei :
m%mﬂma“ and without their inputs and outputs usin, m,;% %um
il 3&5: of performance is therefore quite analogous mo mxm. ti e
ﬁ.ﬁ m_moaﬁ.:.B in compiled instead of interpretive mode Mmﬂsm .
and compiling) have two important consequences. H.rmw HMHW-
w nwwm Pprocess (typically, by an order of magnitude) and :ﬁwmamww
.. ovo:%ﬁm products unavailable to STM, hence unavailable also for

'S OF VERBALIZING PROCEDURES

Hw,womﬁﬁm.ooaaon to the whole range of techniques used to ob-
al data is that the subject responds orally to an instruction or

wﬂ chmo of the wmx:u::w of language, there are virtually no limits
0DES we can imsert and the questions we can ask subjects that

-some kind of verbal response.

.:E..:. our theoretical framework, we can represent verbal reporting

Control of Attention. The flow of attention is diverted, from
to time, by interruptions through the higher control mechanism.:
mediate stages in these interruptions, not being symbolized in STM
not reportable. Sudden movements in peripheral vision, loud-
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as bringing information into attention, then, when necessary, converting
it into verbalizable code, and finally, vocalizing it. The crucial issue for
verbal reporting procedures is what information is heeded. There have
been studies showing that the response modality does not affect the fre-
quency of different responses. Newhall and Roderick (1936) found no
differences in frequencies between verbal reports, button presses with
fingers, or pedal presses with the feet. This result indicates that Em..
response is heeded symbolically, and then translated into the appropriate.
overt form. (See Chapter 5 for further discussion.) :
Two forms of verbal reports can claim to being the closest reflection
of the cognitive processes. Foremost are concurrent verbal reports-*talk
aloud” and “think aloud” reports-where the cognitive processes,
described as successive states of heeded information, are verbalized
directly (see Figure 1-1). :
We claim that cognitive processes are not modified by these verba
reports, and that task-directed cognitive processes determine what wa.&.
mation is heeded and verbalized. We will evaluate this claim empiricall
in Chapter 2.
A second type of verbal report is the retrospective report. A durab
(if partial) memory trace is laid down of the information heeded succes:
sively while completing a task. Just after the task is finished, this &.6
can be accessed from STM, at least in part, or retrieved from LTM .ww.
verbalized. Retrospective reports based on information in LTM will te
quire an additional process of retrieval that will display some of the sami
kinds of error and incompleteness that are familiar from experimenta
research on memory. Both of these kinds of reports, we claim, are dir
verbalizations of specific cognitive processes. ;

States Of Heeded Information In A Cognitive Process

si1) /=) s(2) F—=| s(3) ‘en

o /

Vocalization{!} Vacalization{2) Yocalization{3)

Aloud

S(1) = siz2) <> s(3)

y p ’

: * [verbal encodingt1)]  Verbal erceding(2}] [Verbal encoding (3]]

J ) )

Vocalization{1) VYocalizetion(2) Vocalization (3)

.<m1un_ia:o; Procedures That Involve _,,.._,m&n_:_._o Processes Before
Verbalization, Like Requests For Explanations, Motions etc.

st b sta T sup P 52 | e e s

Verbal encoding {1b)

Vocalization{tb)

Recoding Before Verhalization

Relation Between the Heeded States of a Cogniti
S for Var ognitive Pro \Y%
rts for Various Types of Verbal Report Procedures cess and Verbal

Various processes, and especially recoding processes, may intervene
tween the time information was heeded by the central processor
and the time a verbalization is generated. ~When informatio
reproduced in the form in which it was heeded, we will speak of direct

Level I verbalization. When one or more mediating processes Onou_.a &

of intermediate processes between access and verbalization may’
the information. Among the important kinds are the following:
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1. Recoding into verbal code (Level 2 verbalization). When the in
ternal representation in which the information is originally encoded is not
a verbal code, it has to be translated into that form. Werner and Kaplan
(1963) have shown that when subjects generate verbal descriptions of:
nonverbal stimuli for their own future use, the format is compact and in-
corporates many idiosyncratic referents. =~ When verbalizations are
generated to communicate information to another person, maa:_oz&
processing is required to find referents (Werner & Kaplan, 1963). :

2. Intermediate scanning or filtering processes (Level 3
verbalization). When the task instructions ask for verbalization of only
selected information, it is necessary to postulate additional processes that
test if the heeded information is of the desired type. Such instructions
are used, for example, in commentary driving experiments, in which the
subjects are asked to report all perceived traffic hazards EE_o they are
driving a car {Soliday & Allen, 1972).

3. Intermediate inference or generative processes (Level 3
verbalization)  The situation is even more complicated if the e
perimenter is interested in particular aspects of the situation that a subjec
would not ordinarily attend to. The issue of whether the instruction to
verbalize calls for information not normally heeded by the subjects:
central and directly related to the occurrence of intermediate inferenc
and generative processes. Since we will return to this issue in mo
depth, ‘only a brief summary will be given here of the types of info
mation that are likely to require additional mediating processing for thei
generation.

In addition to verbalizing their ongoing thinking, subjects are som
times asked for verbal descriptions of their motor activities, for mxmBEo
what objects are moved where, or where they are looking. When thi
information is not heeded directly, as is often the case, the subject is te-
quired to observe his or her own internal processes or overt behavio
generate the information.

Experimenters are often interested in subjects’ reasons for the
overt behavior and consequently ask the subjects to verbalize their mo
tives and reasons, which may not be available directly or even at all. .
an excellent review of research on the effects of persuasive messag
Wright (1980} discusses a wide range of biases due to different verbs
report procedures. :

In sum, with Level 1 and Level 2 verbalization the sequenc
heeded information remains intact and no additional information
heeded. On the other hand Level 3 verbalization requires attentior

m&mosa information and hence changes the sequence of heeded infor-

Wﬂ.—.@muaam@ Reports

he ideal case the reirospective report is given by the subject im-
aediately after the task is completed while much information is still in
TM.and can be directly reported or used as retrieval cues. It is clear
it some additional cognitive processing is required to ascertain that the
art EEE memory structures of interest are heeded. Our model predicts
‘retrospective reports on the HBBm&mﬂoE preceding cognitive activity
tan be accessed and specified without the experimenter having to provide
he subject with specific information about what to retrieve. In this par-
cular case, the subject will still retain the necessary retrieval cues in
M:when a general instruction is given “to report everything you can
ember about your thoughts during the last problem.” This form of
strospective verbal report should give us the closest approximation to
He actual memory structures.

Even in this favorable case, some problems arise that are common
il:kinds of verbal reports from LTM. First, the retrieval operation is
ble, in that other similar memory structures may be accessed instead
ose created by the just-finished cognitive process. The probability of
8 oCcurring increases markedly if the subjects have just solved a series
imilar problems. However, since most accessed memory structures
{ain redundant information beyond the cues used for retrieval, sub-
s may use this additional information to validate the retrieval as well
0. increase their confidence in the veridicality of the retrieved infor-
..o..ﬁ. In a subsequent section we will discuss this type of evaluation
her and examine the relevant theoretical and empirical literature.

‘A second general problem when retricving cognitive structures is to
arate information that was heeded at the time of a mcmom._n episode
m information acquired previously or subsequently that is associated
it {(Mueller, 1911). For example, if a picture reminds one of an old
d, it may be tempting to use the stored information about that friend
n&%éﬁmﬁ the person in the picture looked like. (In Chapter 3 we will
.m.nﬁ.wm this issue in more detail.) It may be possible to eliminate this ar-
ct by instructing subjects only to report details that they can remember
eeding at the time of the original episode (Mueller, 1911). By imposing
jirement of determinable memory as a basis for reporting, we can
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avoid many subjects’ tendency to fill in information that they can’t’ irected or Specialized Probing

remember but “must” have thought.

'erbal probes differ in the comprehensiveness of the topics to be
ou..o.nma and the generality or particularity of the events to be reported.
.c..m first consider topic specificity. In many studies, the investigator is
- rested only in particular aspects of subjects’ behaviors. Then the
bal probe may be constructed to induce the subjects to generate infor-
ation specifically relevant to the hypotheses under consideration. In or-
er to help subjects retrieve the desired information from memory and to
_Ea:__nm greater completeness of the verbal reports, the question or verbal
be often contains contextual information. To guard against subjectivity
nalyzing verbal reports, the investigator often supplies subjects with a
oa set of alternative responses. In conirast, a general instruction to
:verbal reports typically asks subjects to tell everything they can
emember or are thinking of while performing the task.
In most cases, verbosity and absence of selectivity in subjects’
eports is not an important problem. What the subject reports is likely to
m.mm, rather than more, than we should like to hear, In no study
T to us using general instructions has the investigator complained
ubjects have reported too much information from actual memory.
One common difficulty in probing for specific information, especially
hen: the subjects are offered a fixed set of alternative answers, is to
w that the questions conform to the internal representations the sub-
ts:are employing in their thought. Probes for types of information that
jects don’t have directly accessible, or probes that provide inadequate
of alternatives may force subjects to intermediate and inferential
cessing, and hence produce verbal reports that are not closely related
o the actual thought process. Moreover, when specific, fixed-alternative
bes.are used, there is no way to detect from subjects’ responses that
s occurred.
Since providing contextual information and prompts to subjects may
recall from LTM, in studies of LTM the use of prompts and context
frequent and relatively well-motivated. When subjects are asked to
eport on immediately preceding cognitive processes of relatively short
tion; specific probes are more questionable and less useful. In a logi-
u.w..wv the experimenter gets just as much information from the sub-
n the third as in the first two of the following three cases.

Directed probe 1
“Question: Did you use X as a subgoal?
“Answer. Yes.

Inferential or Generative Processes

The most marked difference between concurrent and retrospectiv
reporting is that retrospective reports refer to a cognitive process that is
completed and cannot be aliered and influenced. Hence, if subjects are
requested to report information that was never heeded, they cannoct pos
sibly base their responses on direct memory. The subjects can answer
that they don’t know, but often they will infer and genecrate an answer os.
the basis of information provided in the guestion and other informatio
accessible from LTM. Since retrieval from LTM may be an onerous
task, even in situations where the information is potentially retrievable
subjects may prefer to generate the information instead.

The most common probe that creates this problem is the ;&«
question: for example, “Why did you do this?” or “Why did you prefe
that product?” In an interesting discussion, Lazarsfeld (1935) points to
many issues and problems in interpreting responses to é:%ncmm:onm”
where subjects select one alternative out of several possibilities. Some of:
the alternatives may never have been heeded. If we wish to find ou
“Why did you buy this book?” we may receive, out of the same ConCre!
expericnce of the respondent, quite different answers, according
whether we stress “buy,” “this,” or “book.” “If the respondent unde
stood: “Why did you BUY this book?’ he might answer, ‘Because the
waiting list in the library was so long that I shouldn’t have got it for .two
months.” If he understood: ‘Why did you buy THIS book?’ he might:
what interested him especially in the author. And if he E.amaﬁo
‘Why did you buy this BOOK?” he might report that he at first though
buying a concert ticket with the money, but later realized that a book is
much more durable thing than a concert, and such reasoning caused |
to spend his money upon the book™ (Lazarsfeld, 1935, p. 29). :

The example is instructive in showing that a person who did not
tually buy the book, and hence had no specific memory of the associat
cognitive processes, could give the same or similar answers as Enxz
reasons for someone else’s buying a book. Hence, the answers can b
generated (inferred) without access to a specific 3050@ trace of th
episode.
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2} Directed probe 2
Question: Did you use any subgoals? If so, which?
Answer: Yes, | used X.

.WM._.._.mn:_E. and General Reports

(3) Undirected probe
Verbal report: ...I was first trying to get X and 1...
when | attained X...

m.”.ﬁ.ro purpose of retrospective probing were to recover memory traces of
subjects’ processes, the appropriate instruction would be to ask them to
ecall their specific thought processes during particular trials of the experi-
ent. For at least two different reasons, such a procedure is rarely used.

rst, after a series of trials, a subject’s memory for individual cognitive
ocesses will be poor. and lacking in detail. Moreover, there is a ten-
ency for recurrent cognitive processes gradually to become automatic, so
at fewer or none of the intermediate states of the processes for the
er trials of the experiment are accessible for recall,

Second, many experimenters, because they are interested in general
c E.mﬁm:m:om of the thought processes and not in the episodic details of
¢ individual trials, probe their subjects with questions of the type,

{ow did you do these tasks?” Such questions implicitly or explicitly re-
1 m” a general rather than specific interpretation of how the subjects
mmm performing the tasks.

There are several different ways in which subjects might arrive at
mo:vaonm of their general procedures, as distinct from reports on
moo_mn behaviors during individual Sm_m One possibility is that subjects
¢ aware of the general procedures, or “programs,” they are using, use
sentially the same programs on all trials, and can recall and report these
ctly without reference to the specific behavior they produced.
1other possibility is that subjects remember some parts of their
esses during particular trials, and generalize this information into a
neral procedure, which they then report. A different possibility is that
Emﬁm remember some specific tasks, regenerate-by redoing them-the
ocesses used for these tasks, and use this information to infer the
ral procedures they may have used. Finally, subjects may draw upon
ous kinds of prior information, such as general knowledge on how
ought to do these tasks, to generate a verbal report describing a
neral procedure or strategy. In this case, the verbal reports may not
ar any close relation to the actual cognitive processes (Nisbett & Wil-

on, 1977).

In'areas of applied psychological research where verbal questioning

long tradition, subjects are usually asked about specific events

q ‘than for general information or conclusions. In the critical incident

nique proposed by Flanagan (1954), the subjects were always asked

Rnon their memory for specific events. For example:

The replies in ail three cases provide evidence that the subject use
X as a subgoal, yet the evidence is stronger in the third case than in th
second, and in the second than in the first. The verbalization in the first
case could easily be generated by processes independent of any memory
for the actual thought processes. Comparing the second and third cases
the former communicates to subjects what information the experimente
expects them to report. It may encourage subjects to try to infer or gues
what particular information the experimenter will accept, and to generate
information accordingly.

In many cases, other criteria are available for estimating the valid
of the reports. An analysis of the task (Newell & Simon, 1972) will oftel
provide strong indications of the adequacy of verbalized EH,E.Bm:o:
especially in cases with many logical possibilities for response.

Finally, different kinds of probes may have different effects :uo
the behavior of subjects. Requesting a certain kind of information ma;
suggest to subjects what aspects of the task are important. Subjects ma
also alter their normal ways of processing so as to be able to give t
requested information to the experimenter on subsequent trials. :

In studies that use retrospective verbalization, subjects are seldo
asked what they can remember about specific instances of their cogniti’
processes. Rather, they are usually asked to retrospect about thei
thought processes in experiments with many trials or to answer mmzo..”
questions, and thus must try to synthesize all the available informati
after selective recall. In making judgments, subjects have access to’ai
extremely large base of relevant knowledge. Tversky and Kahnema
(1973) have demonstrated that subjects only retrieve a few events
pieces of knowledge and use this sample to infer frequencies '
probabilities of events. Although the retrieved sample may often be
resentative and the inferred probability judgment fairly accurate, there:
many factors influencing retrievability that do not reflect freque
Hence, in many situations such cognitive processes will yield incor
judgments about frequency. Even though ali the specific Emoagwc
retrieved is accurate, the inferred probability may be seriously in error
Nisbett and Ross {1980) have given a recent comprehensive discussio
such biasing factors in human judgment. :
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orrectly in 71.8% of the trials; but they stated a correct or correlated rule
u_db_w 48.4% of the trials. When correct statement of the rule was rein-
orced, the subjects stated a correct or correlated rule on 92.8% of the
rials, but placed the cards correctly on only 76.8% of the trials.

.. . In a replication and analysis of this experiment, Dulany and
Connell (1963) were able to show that the above results could be at-
tributed to two artifacts of the original experiment. First, in the case
.ﬁo& correct placement was reinforced, by making a correction for
uessing (the subjects had a 50-50 chance of placing the card in the cor-

... pilots returning from combat were asked “to think of
some occasion during combat flying in which you personally
experienced feelings of acute disorientation or strong vertigo.”
They were then asked to describe what they “saw, heard, or
felt that brought on the experience.” (Flanagan, 1954, p. 329)

Interpretive probing, unlike the critical incident technique, cannot
be relied upon to produce data stemming directly from the subjects” ac-:
tual sequences of thought processes. The probing procedures encourage
or even require subjects to speculate and theorize about their processes:
rather than leaving the theory-building part of the enterprise to the ex: rect pile when they didn’t know the rule), we can estimate that subjects
perimenter. There is no reason to suppose that the subjects themselves new the correct answer in 43.6% of the trials-a percentage very close to
will or can be aware of the limitations of the data they are providing: he 48.4% in which they stated the correct rule.

Moreover, the variety of inference and memory processes that might be - Second, with respect to the reinforcement of rules, Dulany and
involved in producing the reports make them extremely difficult to inter- ‘Connell found that the rules defined by Verplanck and Oskamp were
pret or t¢ use as behavioral data, imbiguous for the card illustrations they employed. In fact, naive sub-
ects who were told these rules explicitly misplaced the cards as frequently
‘did the subjects in the original experiment.

-In a detailed analysis of the rules the subjects verbalized on each
rial,- Dulany and O’Connell found that on all but 11 of 34,408 trials the
ubjects put the card where they said they were going to. Hence, Dulany
nd O’Connell impeached rather thoroughly the evidence put forth by
rplanck and Oskamp for believing that the rules subjects verbalized
ere inconsistent with their behaviors.

- Numerous studies provide positive support for consistency between
erbalized rtules, concepts, and hypotheses and immediately preceding
d: succeeding behavior, before subjects receive feedback. When
Schwartz (1966) asked subjects their reasons for placing a card as they
a, the reasons given were consistent with the placements on all but 2 of
962 trials. Even more impressive, Frankel, Levine, and Karpf (1970)
tained retrospective reports from subjects about the basis for their
esponses to four earlier discrimination-learning problems with 30 non-
dback trials each, and found that subjects could provide such reports

otre than 90% of the sequences of trials.

TWO CHALLENGES TO VERBAL REPORTS

It will be useful, in order to get a perspective on the issues, to use the
above analysis to examine two published papers that have sometimes
been interpreted as providing strong evidence against trusting verbal
reports as data from which cognitive processes can be inferred: the first, a
paper reporting a study by Verplanck and Oskamp; the second, th
review paper on retrospective verbal reports by Nisbett and Wilson. °
discussion of these papers will show how the information Eoommmm.m_m
model we have outlined can help us interpret the findings of experiments
on verbalization. :

Apparent Inadequacies of Concurrent Verbalization

In an often cited study (Verplanck, 1962), Verplanck and Oskam
claimed to have shown that verbalized rules are dissociated from the b
havior they were supposed to control. By having subjects verbalize th
rules they were following in sorting illustrated cards, the experimentérs
could reinforce either the verbal rule or the placement of cards (i
behavior). To make the contingencies less noticeable, the criterion trials
were followed by additional trials with partial reinforcement. When uow.
rect placements were reinforced, the subjects were found to place om._a.m

?u.u..nuo:n Inadequacies of Retrospective Reports

a wmnoE extensive review of studies permitting evaluation of ._.28%@0-
¢ verbal reports, Nisbett and Wilson (1977) have reported evidence
hat ‘appears at first sight to be very damaging to the utility of verbal
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We may compare this list of “private facts” and intermediate results
that, according to Nisbett and Wilson, are accessible to subjects with the
inds of information that our processing model would imply that subjects
could report. The individual knows, they say, his focus of attention, his
current sensations, his emotions, his evaluations, and his plans. He
wn.oém the intermediate results of his mental operations. But these are
Q.En% the kinds of information that, according to our model, éo:E be
held in STM and be available for verbal reports.

Unfortunately, the studies reviewed by Nisbett and Wilson provide
¢ data on what information is heeded during the thought processes,
and what information is accessible from STM and LTM at the time of the
erbal report. Nisbett and Wilson find that the subjects, when asked
: stions about their cognitive processes, frequently do not base their
Wers on memory for specific events at all, but “theorize™ about their
cesses (1977, p. 233).

. When reporting on the effects of stimuli, people may not
interrogate a memory of the cognitive processes that operated
“on the stimuli; instead, they may base their reports on im-
-plicit, a priori theories about the causal connection between
stimulus and response.

reports for inferring information processes. Since their paper has
received widespread attention, it is important that we review their find-
ings carefully. The authors summarize their main empirical findings thus
(1977, p. 233):

People often cannot report accurately on the effects of
particular stimuli on higher order, inference-based responses.
Indeed, sometimes they cannot report on the existence of criti-
cal stimuli, sometimes cannot report on the existence of their
responses, and sometimes cannot even report that an inferen-
tial process of any kind has occurred.

First, we call attention to the frequent use, in their summary, of the
qualifiers “often” and “sometimes.” Nisbett and Wilson cite a large
number of experiments that support their conclusions, but do not inves
tigate in detail the conditions under which these conclusions do and do
not hold. Moreover, they do not propose a definite model .of the cog
nitive processes as a framework for interpreting the findings they survey
Their theoretical interpretations are entirely informal, resting heavily o
an undefined distinction between introspective access to “content” and to
“process,” or, as they alternatively state it, (1977, p. 255), between ac
cess to “private facts” and to “mental processes.” Their summary of the
kinds of information to which subjects do have access is this (197
p. 255):

In reviewing the studies cited by Nisbett and Wilson, we can
E.mw_w raise the question of why and when subjects do not consult their
.o.ﬁ.o.amm of cognitive processes in answering questions about those
cesses. It is easy to draw the erroneous conclusion that this indepen-
¢ of verbal answers to questions about cognitive processes from the
ﬁ._. course and results of those processes implies a general lack of ac-
mm_Em memory for such processes, or even an unawareness of the infor-
oﬁ while the process was actually going on. But this sweeping con-
usion appears not to be justified.

Hrm accuracy of verbal reports depends on the procedures used to
them and the relation between the requested information and the
um._... sequence of heeded information. Invalid reports, like those dis-
sed ‘and obtained by Nisbett and Wilson, may be due to lack of access
houghts (their claim), inadequate procedures for ecliciting verbal
rts, or requesting information that could not be provided even if
mEm were accessible. In a subsequent chapter (Chapter 3) we will
u.m in some detail what information will be heeded and hence
ortable. Although some studies cited by Nisbett and Wilson did probe
mcos information, we will focus here on the deviations between the
erbal _.muo: procedures used in many of the studies cited by Nisbett and

... we do indeed have direci access to a great storehouse
of private knowledge ... The individual knows a host of per-
sonal historical facts; he knows the focus of his attention at
any given point of time; he knows what his current sensations
are and has what almost all psychologists and philosophers
would assert to be “knowledge” at least quantitatively superior
to that of observers concerning his emotions, evaluations, and
plans. Given that the individual does possess a great deal of
accurate knowledge ... it becomes less surprising that people
would persist in believing that they have, in addition, direct ac-
cess to their own cognitive processes. The only mystery is
why people are so poor at telling the difference between
private facts that can be known with near certainty and mental -
processes to which there may be no access at all.

Nisbett and Wilson also observe that subjects “are often omvm&ﬁ
describing intermediate results of a series of mental operations (19
p. 255} (i.e., that they hold in STM and can access the symbols tha
inputs and outputs to such operations}.
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Wilson and the procedures that, according to our model, would elicit
valid retrospective reports of cognitive processes.
First, many of the verbal reports they discuss could be generated
without accessing memory of the corresponding cognitive processes. In
some of these studies, the questions presented to subjects contain con-
siderable background information from which answers could be generated
without consulting their memories. With questions like, “I noticed that
you took more shock than average. Why do you suppose you did?”
(Nisbett & Wilson, 1977, p. 237) It is not even clear to us, nor probably
to the subjects, that memory for the cognitive process should be the in-
formation source for the answer. If subjects can generate their answers
without consulting their memories (Nisbett and Wilson showed that con-
trol subjects could do exactly that}, they might often prefer this method
to retrieving information from memory.
Second, several aspects of the verbal report procedures reviewed by
Nisbett and Wilson made the relevant thoughts less accessible. In most
of the studies reviewed, the time lag between task and probe was suf-
ficiently great to make it unlikely that the relevant information remained
in STM. In Chapter 3 we will review the rather extensive literature from
general experimental psychology showing that time and _aojaémm
thought activity between the cognitive process and its verbal report, as
well as incentive to recall memories of the cognitive process, lead to
dramatic declines in the accuracy of the verbally reported information. A
recent chapter by Genest and Turk (1981) and a paper by Wright and
Kriewall (1980) give references showing that such considerations of ac-
cessibility are powerful determiners of the accuracy of verbal reports for
cognitive processes in tasks like those discussed by Nisbett and Wilson
(1977).
A tendency to generate verbal reports without access to memories

will be stronger, the less readily available the memory is. When the probe
is not a good retrieval cue for the relevant aspects of the memory, the
subject must attempt, through conscious processing, to recall sufficien
information to give an appropriate answer. Since retrieval from LTM
even if possible, requires considerable time and effort, subjects, unles
explicitly instructed to provide a relatively complete recall, may be dis-
inclined to do so, especially if other ways of producing a response are
open to them. A recent study by Wright and Rip (1980) provides siron
evidence for an increase in accurate self-report when subjects were €
plicitly motivated to retricve memory for thoughts in a judgment task.

| Finally, in some studies reviewed by Nisbett and Wilson, subjects
vere asked to report information that cannot be given even with com-
lete access to the thought processes (cf. why-questions regarding
rcauses), and information that is far from a direct recall of memory of the
cognitive processes. Our mode! predicts that information can be
nooé_,mg by probes only if the same information would be accessed by
ndirected requests for concurrent or retrospective reports. For many of
he studies in the Nisbett-Wilson review, our model would predict failure
o..ocSB from the probes verbal information about particular instances of
rocesses. For example, in between-subject designs, subjects obviously
cannot answer from memory of their processes why they behaved dif-
385% from subjects in another experimental condition-the processes
aa not include such a comparison. Hence, this information can be
.m:awma, if at all, only by comparing the descriptions of the processes
provided by different sets of subjects in the two conditions. In other
mE....&om the subjects were asked how they would have reacted if the ex-
erimental conditions had been different in a specified respect. Such
. ._...ocmsm for hypothetical states can never tap subjects’ memories for their
gnitive processes, since the information was never in memory. In still
.”r.@_. studies, subjects were asked, explicitly or implicitly, to summarize

o_. generalize the processes they used, rather than to report concretely the
_processes used on each trial.

Several articles have been published making similar criticisms of the

isbett and Wilson (1977) paper, and raising other objections as well. Of
Encmmm interest are the papers discussing the problems with verbal

ports in between-group designs. (Smith & Miller, 1978). Some recent

:aﬁm have shown that in corresponding within-group studies, subjects

are ‘able to provide veridical verbal reports (White, 1980, Weitz &

Eﬂm:r 1979; Wright & Rip, 1980).

- In sum, we disagree with Nisbett and Wilson’s interpretation that

.Eoﬁm simply were not aware of relevant information during the critical

periments. Instead, we claim that better methods for probing for that

areness {concurrent or immediate retrospective reports) would vield

_._ma@;&_o insight into the cognitive processes occurring in mest of the

mEEmm discussed by Nisbett and Wilson. On the other hand, we agree

\ ith Nisbett and Wilson’s analysis of subject’s reports in situations where

he: subjects do not have access to or for other reasons don’t rely on

memory for the cognitive processes in question. In such situations, Nis-

t and Wilson propose that an experimental subject infers the causes of

1is own behavior by relying on common-sense theories and observable
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events-the same process that an observer would use to infer causes of
behavior in an observed subject. By using experimental situations, where
common-sense theory would lead to the incorrect assessment of causes,
Nisbett and Wilson provide convincing evidence for their interpretation
by showing that both experimental subjects and observers agree on Em
incorrect cause of the experimental subjects’ behaviors. (For a nice
presentation and extension of these arguments see Nisbett and Ross
(1980).) .

We think that Nisbett and Wilson’s paper has been useful in forcing
investigators like ourselves to think carefully about the relation of verbal
reports to cognitive processes. Many verbal report procedures are justly
faulted by their review. However, their results are consistent with our
model of concurrent and immediate retrospective reports.

Concluding Remarks

Our examination of two of the most vigorous challenges to the useful
ness of verbal reporting leaves intact our belief that such reports- espe
cially concurrent reports, and retrospective reports of- specific cognitive

processes-provide powerful means for gaining information about such

processes. The concurrent report reveals the sequence of information

heeded by the subject without altering the cognitive process, while other :

kinds of verbal reports may change these processes. In _.mqo%oomﬁ
reports of specific processes, subjects generally will actually retrieve E.m
trace of the processes. In other forms of retrospective reporting, mc,c..
jects, instead of recalling this information, may report information Em.
they have inferred or otherwise generated. Hengce, in the chapters tha
follow, we will pay particular attention to the two special forms
reporting-the one concurrent, the other retrospective-that are most like
to yield direct evidence of cognitive processes.

VERBAL REPORTS OF COGNITIVE STATES AND STRUCTURES

Although this book focuses upon cognitive processes, the model and co
cepts it employs can be extended to the non-cognitive aspects of verb
behaviors. There are several reasons for undertaking such an extensio
It will permit us to identify common problems and issues in Eomm...
psychology, like psychophysics, survey design, and measurement of pe

DEEE——
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sonality traits, that traditionally have had little or no interaction with each
0l In these areas, too, as in those we have been discussing, be-
1aviorism has muted explicit examination of the status of verbal
responses and reports.
: First, we will propose a taxonomy of these other kinds of verbal
eports, and will discuss briefly some examples of relevant research.
: 'hen we will consider two limited topics for more systematic discussion.
The first of these is attitude assessment, the second is the historical
development of verbal reporting, with particular emphasis on introspec-
on. All of the verbal reports with which we will be concerned in this
section are elicited by probes specifving what information is to be
reported.  Often, also, a set of alternatives is supplied from which the
subject has to select a response.
*. Predictions from our model about the effects of verbal reporting on
ought processes will depend on the circumstances under which the ver-
alizations are induced. We can classify verbalizations according to the
memories that are tapped and according to the verbalization instructions
Em_.oxcozsonﬁmﬂ gives to the subjects. With respect to the memory
ource of the reported information, we can distinguish among (a) reports
of. stimuli that remain constant and available to the subject’s senses while
he report is being made, (b) reports of information retained in STM,
and: (c) reports of information from LTM. The next three subsections of

his: section will be devoted to the special problems that arise for each of
se three kinds of reports.

_wumwi.m_ﬁ of Sensory Stimuli

any given moment, a large amount of external stimulation impinges
any human through the sensory receptors (visual, auditory, etc.), as
1l ‘as from internal visceral sources. Normally this information is not

but recognition processes access existing relevant LTM

eded directly,
atterns, which provide higher-level descriptions and are in turn heeded.
Chapter 3 we will discuss these recognition processes and their rela-
H_o. attention in some detail.) In many circumstances attention can be
ted toward the information in the sensory stores (cf. Kahneman,
_”....im can focus on marks on the page we are reading or listen for
nusbal faint sounds and so on. Many kinds of verbal reporting

edures rely directly on our ability to process sensory information
tively.




