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Abstract
The current state of theory in cognitive psychology is too
weak a base to provide for principled means of making infer-
ences from test and laboratory-based observations to the
wide variety of intellectual behavior observed in non-labor-
atory settings (everyday life). A review of cognitive re-
search programs reveals several plausible speculations about
thinking in everyday life based on laboratory research and
theory. Descriptions of several everyday-life scenes drawn
from our research with a group of children show these spec-
ulations to be plausible only if ocur descriptions and inter-
pPretations remain within the constraints of the model systems
from which they were derived. But such models systematically
suppress or exclude basic principles that our analysis sug-
gests are fundamental to the organization of behavior, par-
ticularly the dynamically organized influence of individuals
on their environment. We conclude that current method and
theory of cognitive psychology are invalid for the non-labor-
atory settings to which many researchers wish to generalize.
The need for developing alternative methods for describing
scenes or task environments which people encounter in every-
day life is emphasized.



As part of a tradition that reaches back to the beginnings
of psychology as a distinct science, psychologists have been con-
cerned with the relation between the behaviors they observe and
study under tightly controlled laboratory conditions and the
wider range of behaviors that make up the repertoire of human
beings (Dilthey, 18833 Luria, 1932; Wundt, 1916).

In recent years this discussicn as it relates to intellectual
life has taken four conspicuous forms. In connection with the
continuing debates over IQ and ethnicity, there have been
claims that laboratory-style tests of intellectual performance
systematically misrepresent the intellectual abilities of certain
population groups.(Brace, Gamble and Bond, 1971; Cicourel,
Jennings, Jennings, Leiter, MacKay, Mehan and Roth, 187u;

Labov, 1870). There has been analegous criticism of laberatory
studies as the data base for policy making about the lives of
children. Laboratory procedures as models of nonlaboratory
environments for behaving have been repeatedly criticized by
those who advocate an ecological psychclogy (Barker, 1968
Bronfenbrenner, 1976, 1877; Neisser, 1976a) and in discussions
about the relations between field and laboratory research
(Parke, 19763 Willems, 1973, 1977; Weisz, 1878). Next, there
have been increasing attempts to extend laboratory-based theories
to behavior that is difficult to elicit in laboratory settings,
but which is of obvious relevance to human thought and action

(Caroll and Payne, 1976). Finally, there has been a growth of



what are called cognitive inquiries in other disciplines--
anthropology and sociology in particular--which have specifically
rejected experimental techniques as inappropriate to the study
of how people behave in their everyday lives.

In this paper we will argue that the current state of
theory in cognitive psychology is indeed too weazk & base to
provide for principled means of making inferences from test and
laboratory~-based observations to the wide variety of intellectual
behavior observed in non-laboratory settings (everyday life). In
making this argument, we will not focus on the strengths or
weaknesses of cognitive theories for which they were designed, .
namely, laboratory experiments. Sufficient discussion of the
state of . this art can be found in Estes (1975 ~-1978). Nor will
we take exception to experimentation as such. Experimentally de-
rived models of psychological activity will continue to inform us
about the possibie parameters of the organization of behavior in
laboratory settings. But we will argue that if laboratory models
preclude the operation of principles essential to the organiza-
" tion of behavior in'non-laboratory environments, theories and
data derived from the laboratory cannot be used as a basis for
predictions about the behavior of individuals once they leave
the laboratory.

We are making such arguments because our own self-conscious
attempts to contrast iaboratory and non-laboratory settings
where individuals engage in remembering, thinking, and attending
activities suggest that important principles operating outside

the laboratory are missing from current experimental procedures,



and consequently, from current cognitive theories. Tn S0 faf as
our observations are correct, they provide the basis for our sugges-
tion that ecoleogical invalidity is an axiom (albeit an implicit
axiom-in-practice) of current cognitive psychology.

Our discussion will proceed as follows: TFirst, we describe
how the evolution of our own research forced us to confront
these issues. Next, we will review discussions of "ecological
vélidity" which historically have been the dominant focus of
attempts to formulate a productive interplay between laboratory
and non-laboratory research settings. We then summarize some
speculatiéns about thinking in everyday life based on laboratory
studies and some experimental inquiries which bear on these
speculations. Our review suggests that so long as the laboratory-
based descriptive apparatus frames our observations of everyday
life cognition, psychological speculations about differences be-
tween intellectual activity in and out of the laboratory remain
'plausible. We next describe a number of non-laboratory examples
of cognitive activity which, using these same procedures of
analysis, appear consistent with the laboratory-based speculatiens.
We will then criticize our own descriptions and the speculations
they‘seemed to support, arguing that by restficting their terms to
those provided by the laboratory cognitive tasks from which they
were drawn, we are forced to ignore important principles of be-
havior, with the consequence that we are unable to apply knowledge
gained in the laboratory to other settings. Our own analyses of

non-laboratory settings for thinking have forced us to recognize



that such environments are dynamically organized in ways thaf are
represented neither in extant laboratory methods nor in con-
temporary cognitive theory.

We conclude with a discussion of the alternative responses
that such a recognition leaves open to psychologists interested
in the detailed analysis of individual behavior. To preshadow
+hat conclusion as an aid to following our argument, we can
summarize it here as follows:

1. Analysis of any behavior should begin with a descriptive
analysis of at least one real world scene, the properties of which
the psychologist may intend to model in an experiment. In our
view, descriptive analysis is by no means a casual matter, but
a serious and difficult problem. Further, experiments represent
a subclass of real world scenes and are subject to the same
descriptive requirement as any other setting.

2. The goal of both descriptive and experimental analysis
should be a closed system account of behavior in which relevant
stimuli, relevant responses, and their interactions are exhaustively
specified.

3, If one decides that the behavior under observation can
be modelled in an experimental setting, and if one is ultimately
interested in generalizing back to the context from which it was
derived, then the structure of the experiment must permit the
operation of the basic principles that orgénize behavior in the
real world setting(s) being modelled. Experiments which are not
models in this sense cannot be used to make assertions back to

other settings.



4. The successful experiment, following this approach,.
offers a closed system model of real world settings and an
hypothesis about its essential organizing principles. Verification
can only come from well described everyday life scenes in which
the experimentally validated behavioral processes can be shown to
be at work.

5. We must rely on observational techniques to inform us of
missing key ingredients when current experimental technology does
not allow a reasonabl; experimental modelof an everyday cognitive
activity.

6. We must develop techniques for building descriptions of
those scenes which approximate as cldsely as possible the level
cf detail for a psychological description of the important prin-
ciples at work: important information of relevance to cognitive
psychology is recoverable in so far as systematic deseription can
produce replicable, closed system descriptions of an individual's

behavior in non-experimental contexts.

Background Dilemmas

Cross-cultural studies

One point of entry into the discussion of laboratory and
everyday life contexts for thinking was our attempt to specify
the nature and origin of cultural differences in cognitive per-
formance, especially differences associated with different amounts
of formal education among rural, largely agricultural populations
(c.f. Cole, Gay, Glick and Sharp, 1971; Sharp, Cole and Lave,

1879). TFor a variety of cognitive tasks (short term location



recall, free recall, free association, syllogistic reasoning),
performance varied as a function of years of formal schooling
rather than the age of subjects. Even witﬁ allowances for
selection artifacts and careful efforts to equate stimulus
familiarity, motivation and comprehension of instruections,
differences between schooled and unschooled populations were of
sufficient magnitude to suggest that schooled subjects employed
more powerful, flexible, and efficient ways of remembering and
thinking than their unschooled counterparts.

On the basis of similar observations, many investigators
have suggested that such performance differences may be more
than a school-specific achievement. In a landmark article,
Greenfield and Bruner (1968) suggested that schooling may be a
prerequisite to the development of certain logical operations
and classification skills. Brown (1976) asserted that "much of
what we regard as the 'normal' course of development is, if not
actually the outcome of formal schooling, at least greatly in-
fluenced by the process" (p.13). (See Scribner and Cole, 1973,
for a summary and recent evidence compatible with this line of
interpretation).

However, from the beginning of our research, we have been
dubious about the strength of such inferences. OQur skepticism
has two sources, both of which arise from considering the rela-
tion between experimental tasks and non-experimental contexts for
learning and thinking. First, our observations of unschooled

pecple conducting their normal affairs were sometimes difficult



+o understand unless we assumed that they possess intellectual
abilities that they had failed to manifest in our experiments.
Our cbservations were supported, aithough not as rigorously as

we would have liked, by ethnographic accounts of cognitive
achievements in other cultures, e.g. in agriculture {Conklin,
1975) and navigation (Lewis, 1972), and various natural history
accounts of the complexity of communicative events in which
children engage in our own culture (Hood, 1877; McDermott, 1976).
Secend, we found isolated cases in which people's level of
performance was markedly improved when we carried out experimental
manipulations modeled on ethnographid observation (Cole et al.,
1971). In both cases, the conclusion to which we were driven was
that standard experimental taéks are somehow unrepresentative of
the way people routinely encounter intellectual demands.

But when we thought about ways to explore systematically

the "cognitive ecology" of the people we were studying in order to
discover the general set of everyday circumstances associated wifh
improved, experimentally controlled performance, we encountered
seemingly insuperable barriers. For example, knowledge of mundane
problem sclving activities of a particular group of people pre-
supposes a detailed description of the language and culture of
these people at a level which few ethnographers (let alone cross-
cultural psychologists) have achieved. Finding little in either
the ethnographic or the cross-cultural psycheclogy literature to
encourage us (for reviews, see Laboratory of Comparative Human
Cognition, 1978; 1979) we decided tc study the representativeness
of experimental, cognitive tasks in the everyday 1ife of a cul-

ture we knew well--our own.



Tests, Schoecl and Club

In the fall of 1976, we undertook a study with 17 children
8-10 years of age who attended a small, private school in mid-
Manhattan, New York City.

Cur approach was as direct as it was simple minded. We
video and audio tape-recorded activities of the children in a
variety of school settings and in an after school club modeled
loosely on those one would encounter at a coemmunity center. We
also recorded hour-long testing sessions during which each child
individually was presented a variety of laboratory-derived cogni-
tive tasks. We were fully aware that we were sampling a limitéd
set of situations, but we hoped that our observations would allow
us to talk about how particular cognitive tasks and performances
change as a function of settings.

The series of cognitive tests we selected were meant to be
representative of tests used to predict and evaluate scholastic
aptitude or cognitive development. Additionally, we sought,
insofar as possible, test instruments that made visible what the
child was doing. We also tried to sample widely from the spectrum
of task demands that we imagined might be encountered in school
and various non-school environments.

Our test battery included modified versions of the word-
similarities subtest of the Wechsler Intelligence Scale for
Children (WISC), a mediated memory test first developed by
Leontiev (1929) and Luria (1928), a figure-matching task of

the sort used to assess impulsivity, a syllegistic reasoning task,



and a classification task employing common household objects.
These tests were administered by a professional tester who did
not know the purpose of the study. We suffered from no illusion
that this set of tasks exhausted the possible list of intellectual
demands that children encounter daily. But we were confident
that they were relevant to at least the classroom.

We began observing in the children's classroom to see if:
(a) we could specify the ways in which the children responded to
intellectual tasks there, and (b) we could observe the occurrence
of any task that could be administered to the children in a
later test session. Ultimately, we wanted to determine if
children responded to a given task similarly or differently in
the classroom and test situations, but we wanted first simply to
establish that we could identify cognitive tasks and the
children's responses to them in the classroom. We videotaped
samples of many kinds of classroom activities: directed lessons
(such as an exercise in division or classification of the animal
kingdom), individual study time (during which the teacher passed
from student to student, checking on and assisting in a variety of
assignments), group discussion of social interactional problems
that arise in the classroom, and individual "free time" dﬁring
which children could elect to engage in any one of a number of
activities including drawing, playing board games, reading,
keeping a diary, etc.

Initially we were encouraged because we seemed to be able

to identify the occurrence of various cognitive tasks in the
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course of our classroocm observations. Activities resembling
classification, free recall, paired asscciate learning and a
number of other well-studied experimental tasks could be found
as a natural part of the children's activities, particularly
during formally organized lessons.

To be certain, the tasks as encountered in the c¢classroom
were not isomorphic with the laboratory tasks. Nor were they
constantly occurring; a good deal of time it appeared that
"nothing was happening." But our initial results suggested that
something like laboratory tasks did cceur in actuai school settings,
so we had a starting point for making intersituational compariscns.

Midway into the fall, we also began to observe these same
children in after school clubs. Half the children (chosen at
random except as constrained by the after school activities
planned by their parents) attended a club that emphasized nature
activities while the remainder constituted a cooking club. These
club sessions, which lasted cne &nd one half to two hours, were
conducted in a specially prepared playroom at The Rockefeller
University where audio and visual recording equipment allowed us
to obtain a relatively complete record of what the children
said and did in the course of their activities. These activities
included preparing various dishes (cakes, breads, entire meals),
training animals, growing plants, experimenting with electricity,
and a variety of similar "constructing" tasks. The children's
behavior was not rigidly controlled, but we did attempt to struc-

+ure the activities by varying the extent to which successful
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completion depended on informaticn available from written in-
structions, the club leader, and other children.

The most striking feature of these club sessions was the
extreme rarity of identifiable cognitive tasks. If the c¢lassroom
could be characterized as an enviromment where cognitive tasks
were observable with intervals of "doing nothing” interspersed,
the club sessions could be characterized as an envircnment of
chactic activity with identifiable tasks interspersed at rare
intervals. It was certainly not the case that the children were
setting quietly, lost in thought. They were active, argumenta-
tive, and constantly busy. But classification, inference, and
other tasks we had hoped to discover weren't easily detectible,
even after several repeated viewings of our video~taped record.
We found ourselves in the somewhat absurd situation where ac-
tivities that clearly required the cognitive processes we were
interested in studying must have been operating (the recipes got
read, the cakes baked, the animals trained), but we could not
identify how these goals were accomplished in a way that was
directly related to those intellectual tasks that are the back-
bone of process-~oriented, cognitive psychology.

We had originally set out to answer a number of questions:
How often are the.cognitive tasks that have.been studied in the
laboratory actually encountered in various classroom and club
settings? Could we show similarity or differences in the be-
havier of individual children for tasks encountered in the

different settings? Granting that the exact form of a given
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task would differ according to the context in which it occurred,
could we specify how the context influenced the particular form
of the task and the child's response to it? Cur initial
assumption that we could identify cognitive tasks outside the
laboratery and classroom and answer these questions was

clearly wrongheaded. But the solution to the problem of iden-
tifying and analyzing cognitive behavior across settings was
not at all obvious.

Concepts of Ecological Validity

Perplexed by our inability to "see" the cognitive tasks
represented in a non~school and non-test environment, we
examined the background for our assumption that such specification
was possible. Particularly, we examined a long-standing and
recently revived concern for the ecological validity of experi-
mental settings.

Consider some recent calls for ecologically valid cognitiQe
research. Neisser (1976a) tells us that ecological validity is
an important goal of cognitive research because it reminds
psychologists that the artificiality of laboratory tasks may
render the results irrelevant to the phenomena (implicitly,
phenomena found outside the laboratory) that we really want to
explain. He points to the "spatial, temporal, and intermodal
continuities of real objeets and events" as important aspects of
normal environments which are generally ignored in laboratory
research (Neisser, 1976a, p. 34). Earlier, J.J. Gibson (1966,

1877) had emphasized the same point, claiming that the crucial
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questions in the study of perception are to be resolved not so
much by an attention to the perceiver as by the descriptiocn of how
the environment in particular everyday life arrangements "affords”
a perscen perceptual information. Barker, whose name is closely
associated with the concept of ecological validity, has made

the point even more forcefully. "Experimental procedures have
revealed something about the laws of behavior, but they have not
disclosed, nor can they disclose, how the variables of these
laws-are distributed across the types and cenditions of man..."
(1968, pp. 1-2).

Bronfenbrenner (1977) has been éspecially influential in his
insistence on the crucial role of ecological validity in modern
psychological research, particularly in research on c¢hildren that
is purported tec have public policy relevance. In these dis-
cussions, he insists that, in order to be ecolegically valid,
research must fulfill three conditions. First, it must maintain
the integrity of the real-life situations it is designed to in-
vestigate. Second, it must be faithful to the larger social and
cultural contexts from which the subjects come. Third, the
analysis must be consistert with the participants' definition of
the situation, by which he means that the experimental manipula-
tions and outcomes must be shown to be "perceived by the parti-
cipants in a manner consistent with the conceptual definitions
explicit and implicit in the research design" (1877, p. 35).

Bronfenbrenner's injunctions should sound familidr. They

are, we believe, close to a rephrasing of what we tried to
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implement in ocur study of children in tests, school, and clubs.
Since we found these ideas so difficult to implement, we decided
to back up still further. We sought the source of the concept of
ecological validity in cegnitive psycholegy, which led us to a
discussion between Kurt Lewin and Egon Brunswik at a 1943
symposium on psychology and scientific method.

Brunswik put forth the notion of "ecological psycholegy" as
a discipline in which psychological observations would be made
by sampling widely the environments within which particular tasks
are embedded. The purpose of such sampling is ts determine the
effect of different environments on the responses of the organism.
As a complement to Brunswik, Lewin's contribution to this sym-
poéium Qas his formulation of "psychological ecology. This was
a way of "discovering what part of the physical or social world
will determine, during a given period, the 'boundary zone' of
the life space™ (1943, p. 309) of an individual. By 'life space’
Lewin meant "the person and the psychological environment as it
exists for him" (p. 306). In order to understand more clearly
what Brunswik and Lewin meant and how their ideas zare related, we
turn now to an illustration of Brunswik's procedures.

Most generally, Brunswik was concerned with preventing
psychology from being restricted to "narrow-spanning problems of
artifically isoclated proximal or peripheral technicalities...
which are not representative of the larger patterns of life"
(1943, p. 282). 1In order to avoid this problem, he suggested

that situations, or tasks, rather than people, should be considered
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the basic units of analysis. In addition, these situations or

tasks must be "carefully drawn from the universe of the requirements
a& perscn happens to face in his commerce with the physical and
social environment" (p. 263).

As an example of such an approach, Brunswik made repeated
observations on size constancy by an individual who was "intepr-
rupted frequently during her normal daily activities and asked
to estimate the size of the object she just happened to be
looking at" (p, 264). This person's size estimates correlated
highly with actual measurements of the objects and not with their
retinal image size. This result, Brunswik tells us, "possesses
a certain generality with regard to normal life conditions™
(p. 265).

To make Brunswik's idea concrete, consider the operations
that he offers for evaluating the ecological validity of size
coenstancy in an‘everyday environment. First, he poses a problem
for the subject (asks a question) such as "How big is that chair?"
which elicits a circumscribed response based upon limited aspects
of the physical environment. Second, he has available a physical
model of the stimulus elements that are critical to his analysis
(a model of measurement which allows him to scale size of object,
distance from subject, and, hence, Physical size of the image on
the retina). Third, he has a strong hypothesis which specifies
relations between the physical stimulus and the subject's response~-
that either physical stimulus size (the "distal" stimulus) orp

stimulus size projected on the retina ("proximal" stimulus) will
P
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govern the subject's size-estimation response. Fourth, he

obtains a very clear-cut result: correlation between reported

size and physical size is essentially perfect, whereas the correla-
ticn with retinal size is poor. Of course, other settings could

be investigated, and it might be possible to discover conditions

in which the same result would not be obtained. However, the

logic of the enterprise is clear from the example; only the

scope of the generalization is in question,

In our opinion, Brunswik's success was not accidentally
felafed to the fact that the examples he actually worked out
came from the area of visual perception, which represented (and
represents) one of the most sophisticated areas of psychological
theory. This gave him several advantages. First, because he
could draw on the theory of physical measurement, he could con-
fidently use a ruler to measure the dimenéions cf the objects
whose sizes were being estimated, the distance from the subject
to the object, and the size of the retinal image. In short,
he could describe exactly the relevant aspects of the task environ-
ment and disregard such irrelevant aspects as the heat in the
room, the color of the objects, etc.

Next, it is essential that Brunswik was confident of the
behavior that the subject would engage in when asked "How big

is that ?"2 He had strong reason to believe that the

question would focus the subject's attention on exactly those
aspects of the environment that he thought relevant and that he

could measure.
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In addition, Brunswik could rely on competing hypectheses,
derived from the laboratory, about how the theoretically rele- _
vant aspects of the environment mapped cnto two aspects of the
subject's response; he could specify the meaning of correlations
with retinal and object size. Finally, he obtained essentially
perfect prediction for one of the alternative hypotheses.

Consider what kind of difficulties Brunswik would have
faced had he been forced to préceed without any one of these
resources for interpretation. If he had obtained-equivocal
results with respect to constancy based on proximal or distal
cues, he would have been in a quandary. He might have wanted to
conelude that real-life perception depends upon a mix of distal
and proximal cueés; he might have pleaded that his subject was in
some way atypical. He might have begun to worry about the
efficacy of his question as a means of inducing the subject in a
real-world environment to engage in a task that he had success-
fully posed in the laboratory.

While Lewin agreed in part with this formulation of Bruns-
wik's, and saw their goals as compatible, it is clear that certain
of his principles put forth at the 1943 symposium would lead him
to question Brunswik's coneclusions. On that occasion, Lewin
argued his well-known position that behavior at time t is a
function of the situation at time t only, and hence we must find
ways to determine the properties of the situation "at a given
time." By :situation, Lewin was referring to the "life space"

of the indiwidual,



