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Folk theories of knowing in North American adults were studied by examining the orga-
nization of mental verbs in two tasks: (a) a Similarity Judgment Task in which subjects rated
the similarity of verb pairs in terms of the way the mind is used, and (b) a Verb Extension
Task in which subjects identified the mental verbs applicable to a variety of scenarios
requiring specific mental activities. Organizational structure was assessed using multidimen-
sional scaling and additive similarity tree analyses. An Attribute Rating Task was used to
describe the characteristics which organized the various dimensions and clusters obtained in
the scaling solutions. The folk theory of mind displayed was a naive information processing

model with interactive and constructive components.

Folk theories of mind are likely to be im-
portant in guiding daily activities and in the
production of strategic behavior (Clark,
1987). Keesing (1987, p. 380) defines the
term ‘‘folk model”’ as ‘‘culturally con-
structed common sense’’ regarding a do-
main. D’Andrade (1987, p. 112) defines it as
‘“a cognitive schema that is intersubjec-
tively shared by a social group.”” The pur-
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pose of this article is to describe these im-
plicit naive or folk concepts regarding ways
of knowing or coming to know something
common to adults in this culture.

We make the assumption that we can as-
sess theories of knowing by studying the
organization of verb concepts in the do-
main. Murphy and Medin (1985) have ar-
gued convincingly that the important and
coherent concepts in any domain are em-
bedded in deeper, underlying theories that
people have about the domain. People’s na-
ive theories in a domain are said to con-
strain concept formation both on an intra-
and interconcept level. To this end, our
study examines the organizational features
of a representative sample of mental verbs
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of knowing, specifically, their intensional
and extensional relations. We hope that the
domain of our current study (ways of know-
ing) is broad enough to enable us to char-
acterize large and important aspects of
adults’ fold theory of mind in general, but
curtailed enough to enable us to depict with
some resolution some subcharacteristics of
the domain.

This approach of studying the language
of mental activities has been employed by
several researchers. D’ Andrade (1987), us-
ing the interview methods common in cog-
nitive anthropology, interviewed several
naive informants regarding their concep-
tions of mental verbs. On the basis of these
interviews, he noted that English verbs can
be categorized into six types: perceptions,
belief/knowledge, feeling/emotions, de-
sires/wishes, intentions, and resolutions.
Each of these types is said to have a state
aspect in which the mind is treated as a
container that is in various states, and a
process aspect in which the mind is carry-
ing on certain operations. Unfortunately,
these claims were based on a set of anec-
dotes collected from a small number of in-
formants.

Rips and Conrad (1989) examined naive
theories of mind by examining the form of
people’s judgments regarding partonomic
and taxonomic distinctions between mental
verbs. Subjects were asked to judge wheth-
er, for example, thinking is a part of all
kinds of remembering and whether all kinds
of remembering are kinds of thinking. For
our purposes here, the most important find-
ings are the following: (a) There was a basic
distinction that people made between what
Rips and Conrad called analytic verbs (cor-
responding roughly to our verbs of know-
ing) and nonanalytic verbs. (b) For many
verb pairs, subjects judged one activity to
be part of the other while at the same time
Jjudging the second activity to be a kind of
the first. Thus, thinking was judged to be
part of conceptualizing, while conceptual-
izing was judged to be a kind of thinking.
Rips and Conrad pointed out that these
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sorts of relationships are not common with
artifact and natural kind terms. Thus,
mental verbs possess an unusual relation-
ship not typically found in real world ob-
jects. (c¢) Thinking was said to be the most
central verb in common with most mental
verbs.

While the reciprocal relationship be-
tween part-of and kind-of relations may be
an important feature of mental verbs, the
method they used appears to have two im-
portant limitations. First, it is not clear that
part-of and kind-of judgments are either
typical verb relations or a complete ac-
counting of the relations existing between
verbs (Fellbaum & Miller, 1990). For exam-
ple, according to Fellbaum and Miller
(1990; Chaffin, Fellbaum, & Jenei, 1993;
Fellbaum, 1990), the part-of relation com-
mon for nouns only somewhat resembles
the proper inclusion relation for verbs (to
which it is most analogous). Moreover,
there are a number of other verb relations
not considered by Rips and Conrad which
may be equally or more important in char-
acterizing the organization of mental con-
cepts. Second, the method Rips and Con-
rad used does not work well with a large
number of items because of componential
limitations forcing the exclusion of unclear
cases. These unclear cases may be telling
us something about the nature of people’s
theories of mind. Consider the relation-
ship between planning and reasoning. Most
of us would probably have difficulty decid-
ing whether planning is a kind of reasoning
in all cases. Would we want to say that
planning how to avoid a coffee table on our
way to the other side of the room is an ex-
ample of reasoning? Perhaps, but the ob-
jects of reasoning seem to be typically more
mental and complex than that. The diffi-
culty is that, while many examples of
planning are good examples of reasoning,
many are not. It is not likely to be an all-
or-none thing any more than it has been
for noun taxonomic relationships (Rosch,
1978).

Finally, the approach of Hoskens and
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DeBoeck (1991) with Belgian participants is
similar to the one we have taken. They
asked 10 laypersons, 10 psychology majors,
and 10 experts to sort 49 verbs of intelli-
gence into groups with nearly identical
meanings (forcing exclusive groupings).
Multidimensional scaling of the resulting
similarity matrices suggested a depth of
processing dimension, a judgment dimen-
sion, and a creativity dimension.

The generalizability of these results to
other naive groups is unclear. First, the
presence of expert and near-expert groups
is likely to have influenced the solution that
was obtained—laypersons placed little em-
phasis on the depth of processing dimen-
sion and much more emphasis on the cre-
ativity dimension. Moreover, the interpre-
tation of the solution was performed by
expert groups. Second, we cannot assume
that Danish subjects possess the same the-
ory of mind that North Americans do.
Some prior research has shown that Ger-
mans may have a more active and effortful
view of mental activity than Americans
(Carr, Kurtz, Schneider, Turner, &
Borkowski, 1989). Thus, even in related
western cultures, there may be subtle, but
important differences in theory of mind. Fi-
nally, translations of the verbs indicated the
inclusion of a large number of verbs with
fairly synonymous meanings (e.g., five
forms of the verb think). The presence of
these synonyms might have had undue in-
fluence on the form of the solution ob-
tained.

In some earlier developmental research
on this topic, we (Fabricius & Schwanen-
flugel, in press; Fabricius, Schwanenflugel,
Kyllonen, Barclay, & Denton, 1989;
Schwanenflugel, Fabricius, & Alexander,
in press) asked children and adults to make
similarity judgments between prototypical
scenarios of various kinds of mental activ-
ities. We detected that adult conceptions of
mental activities centered around several
themes: (a) the influence of memory in var-
ious activities, (b) the role of attentional
processes in regulating input from the ex-
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ternal world, and (c) the role of cognitive
mediation in connecting the contents of
memory and input from the external world.
However, this approach has had limitations
also in that we have only been able to as-
sess a limited portion of the domain of
knowing at any given time.

The purpose of the present study was to
studv people’s conception of ways of
knowing or coming to know something by
studying their organization of mental verbs.
Studving mental verbs of knowing sepa-
rately from other more emotional or nonan-
alytic verbs might seem contrived from
some non-western cultural perspectives
(such as the Ifaluk; Lutz, 1985). However,
evidence from the above studies suggests
that it may be reasonable to describe at
least part of the domain of knowing by ex-
amining this particular subset of mental
verbs. For example, Rips and Conrad un-
covered a major distinction between ana-
lytic and nonanalytic verbs. D’Andrade
noted a distinct grouping of perceptions and
belief’/knowledge verbs from other types of
mental verbs. Our distinction of verbs of
knowing correspond roughly to these major
classifications above.

In this study, we examined a diverse set
of mental verbs of knowing, concentrating
on relatively early acquired mental verbs.
Semantic development research suggests
that children tend to acquire prototypical
and familiar items in a domain prior to atyp-
ical, unfamiliar ones (Anglin, 1977; Bjork-
lund, Thompson, & Ornstein, 1983; Lin,
Schwanenflugel, & Wisenbaker, 1990;
Mervis & Rosch, 1981; Salz, Soller, & Si-
gel, 1976; White, 1982). Thus, the verbs
used were likely to be fairly prototypical
and familiar to our participants.

We examined the organization of verbs
of knowing in two ways: (a) judgments re-
garding the similarity of the meaning of the
mental verbs or intensional relations and
(b) judgments regarding the applicability of
the mental verbs to different real world
contexts or extensional relations. For the
Similarity Judgment Task, people were
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asked simply to decide how similar the
verbs were in terms of the ways they use
their mind for each one. For the Extension
Task, people were provided with scenarios
and asked to select verbs that applied to it.
The assumption of this second task is that
everyday cognitive contexts are complex
and involve a number of cognitive pro-
cesses operating simultaneously or in tan-
dem. By examining the similarity between
mental verbs in the way that people extend
or do not extend the verbs across contexts,
we can gain information regarding the con-
ceptual similarity of mental verbs in terms
of their use in the real world. Further, by
assembling organizational features from
both these kinds of judgments, we hoped to
gain access to the robust features of folk
theories of knowing that apply both to in-
tensional and extensional judgments of
mental verbs.

In order to uncover organizational infor-
mation present in these theories of know-
ing, multidimensional scaling (MDS) and
additive similarity tree analyses (ADDTREE)
were conducted. MDS was used to assess
the global, perhaps continuous aspects
underlying the domain. In MDS, similar-
ity among items is indicated by spatial
proximity in multidimensional space (Krus-
cal & Wish, 1978; Shoben & Ross, 1987).
ADDTREE (Sattath & Tversky, 1977) is a
hierarchical network analysis for determin-
ing potential hierarchical clusters and sub-
clusters in a conceptual domain. Similarity
is represented when two items are repre-
sented in the same cluster or subcluster. To
provide a descriptive account of the orga-
nization of mental verbs assessed by these
methods, naive raters rated each verb on
attributes thought to be potentially impor-
tant descriptors of the various clusters and
dimensions obtained from the MDS and
ADDTREE solutions. We used the strengths
of these different kinds of analyses along
with these ratings from the Attribute Rating
Task to assemble a description of naive
theories of knowing and to highlight differ-
ent aspects of this domain.
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METHODS
Subjects

Two groups of 10 experts participated in
the Stimulus Selection Task. One group
participated in selecting the set of words to
be used in the Similarity Judgment Task.
The other group participated in selecting
the set of sentences to be used in the Verb
Extension Task. These experts were fac-
ulty and doctoral students in the cognitively
oriented programs at the University of
Georgia. Thirty introductory psychology
students served as participants in the Sim-
ilarity Judgment Task in order to meet a
course requirement. Another 38 introduc-
tory educational psychology students
served as volunteer participants in the Verb
Extension Task.! Fifteen additional educa-
tional psychology students participated in
the reliability task for the Verb Extension
Task. Two groups of 10 naive subjects par-
ticipated in the Attribute Rating Task.

Stimulus Selection

The selection of stimuli for the study pro-
ceeded in two phases: the selection of men-
tal verbs and the selection of scenarios cor-
responding to those mental verbs. To select
the mental verbs, 136 potential mental
verbs having a frequency of 10 or greater
per million were culled from the third grade
corpus of the Carroll, Davies, and Richman
(1971) Word Frequency Book. Then, with
this list of potential mental verbs, we asked
a group of experts to decide whether each
verb represents a way that one cognitively
knows or comes to know something. We
identified 30 verbs that at least 8 out of 10
experts agreed were representative ways of
knowing or coming to know something.

! According 1o the course instructor, students in the
Similarity Judgment Task had received no more than
30 min of formal instruction on theories of cognition.
The Verb Extension Task was conducted early in the
term prior to the discussion of cognition in the course.
Thus, we can consider the students to be fairly naive
regarding expert knowledge of theories of cognition.
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TABLE 1

MENTAL VERBS USED IN EXPERIMENT |

Mental verbs

Check

Observe

Estimate Hear Recognize
Choose Examine Invent Pay attention Remember
Compare Explain Know Plan Search
Decide Explore Learn Question See
Describe Figure out Memorize Read Think
Guess Notice

Discover

This set appeared to reflect a wide range of
cognitive activities. The final list of verbs
used in these studies can be found in Ta-
ble 1.

For the Verb Extension Task, it was im-
portant to sample a wide variety of mental
activities in order to be able to examine
how verbs were similar (or different) in the
ways that people extended the meaning of
the verb to various cognitive contexts. To
determine the scenarios to be used in the
Verb Extension Task, the following proce-
dure was used: Several candidate scenarios
depicting the cognitive activity used in each
of the 30 mental verbs from Experiment 1 of
the study were created by three different
experimenters. The actual targeted mental
verb itself was avoided in the description of
the scenario. For example, for the verb
hear, the scenario ‘‘Being awakened by the
telephone when it rings’’ never directly
mentions the activity of hearing and has to
be inferred from the scenario itself.> Only
scenarios unanimously agreed upon by the
three experimenters as being good exam-
ples of the mental activity were included in
the list of scenarios given to the experts.
Under each scenario was a list of six poten-
tial verb to which each scenario might ap-
ply. One of these verbs represented the tar-
geted activity. One distractor was also in-

2 Because we wished to use these stimuli in a further
developmental study on this topic, these scenarios
were designed to be relatively familiar ones to elemen-
tary school children as well, accounting for the child-
like character of some of the items. None of the adults
participating in the Verb Extension Task expressed
difficulty with this.

Reason Understand

cluded which the Similarity Judgment Task
had indicated was highly related to the tar-
get verb (e.g., observe for see). Four other
distractors were randomly chosen from the
original list of 30 verbs. The experts were
asked to select the mental verb which best
signified the dominant mental activity that
the scenario involved. For experts to dis-
tinguish the close distractor from the tar-
geted mental verb, the scenario would need
to be highly and specifically representative
of the targeted mental verb. In this way, we
could be sure that the mental activities used
in the final Verb Extension Task sampled
different aspects of the domain of knowing.

For each mental verb, two scenarios
were selected which had at least a 70%
agreement among experts as being the pre-
dominant mental activity involved in the
scenario with the following exceptions: (a)
For the verb see, one scenario had only a
60% agreement; (b) two additional scenar-
ios were selected for the verbs remember
and figure out. The verb remember is used
to refer to two types of memory important
in our previous studies, prospective and list
memory. The verb figure out is used to re-
fer to both complex problem solving and
simple inferencing. Thus, scenarios were
included that referred to these dual uses of
the verbs. The scenarios are presented in
Appendix A.

In sum, 30 mental verbs were selected for
the Similarity Judgment Task and 64 sce-
narios were selected for use in the Verb
Extension Task. The mean expert agree-
ment across mental verbs was 94% and
across scenarios was 91%. Thus, the verbs
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selected were very good examples of ways
of knowing overall and their corresponding
scenarios were good extensions of those
verbs according to expert judgments.

Similarity Judgment Task

Subjects were asked to rate a randomly
ordered list of all pairs of the 30 mental
verbs in terms of the similarity of *‘the way
you use your mind when you are in the pro-
cess of doing the described mental activ-
ity.”” Each pair was rated on a 7-point scale
with 1 representing a highly similar and 7
representing a completely different way of
using the mind. Subjects completed a total
of 435 ratings. They were run in small
groups or singly. Subjects took approxi-
mately 40 minutes to complete the similar-
ity judgments.

Verb Extension Task

Participants received a booklet contain-
ing a random ordering of the 64 scenarios.
Beneath each scenario was an alphabeti-
cally ordered list of the 30 verbs. Partici-
pants were instructed to read each scenario
and decide which of the 30 verbs applied to
the activity. They were asked to circle only
those verbs which were primarily involved
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in the sentence, but there was no limit
placed on the actual number of verbs they
might select. In fact, in order for us to be
able to discern information regarding exten-
sional overlap between verbs, it was impor-
tant that our subjects select more than a
single mental verb, but subjects were not
told this.

Attribute Rating Task

The participants in the Attribute Rating
Task were asked to rate the 30 verbs on 12
or 13 of the attribute rating scales. The list
of the rating scales and their endpoints can
be found in Table 2. The attributes were
either ones that were important in our pre-
vious studies (Fabricius et al., 1989;
Schwanenflugel et al., in press) or that
seemed to be potential candidates as de-
scriptors for the various clusters and di-
mensions emerging in the scaling solutions.
The scales were of two types: (a) Some
were magnitude scales where one end rep-
resented a small degree and the other a
large degree of the attribute (e.g., the de-
gree to which the verb involved memory as
a component), and (b) others were polar op-
posite scales where one end represented
one type of attribute and the other repre-

TABLE 2
ScALES USED IN THE ATTRIBUTE RATING TASK

Attribute rating scale”

Low-high memory involvement

Primarily perceptual-Primarily conceptual
information

External-internal information

Low-high amount of verbal information

Low-high degree of attention required

Abstract—concrete

Indefinite—definite knowledge

Low-high involvement in problem solving

Visual/spatial-auditory/verbal

Low-high degree of certainty

Know—come to know something
Involved-not involved in scientific reasoning
Theoretical-observable

Passive—active

Involved in integrating—discriminating information

Low-high amount of inferencing

Input—output (information processing)

Information gathering—information using

Low-high amount of comprehension

Low-high amount of logic required

Subjective-objective

Information involved not available-information
available

Retrieval-acquisition of information

Involved-not involved in creative process

Precursor—outcome of mental activity

@ Polar ends are represented. Attribute on left represents a rating of 1; attribute on right represents a rating

of 7.
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sented another type (e.g., the degree to
which the processes involved were primar-
ily conceptual in nature or primarily per-
ceptual in nature). Subjects were urged to
use the full range of the scale. This task
required approximately 45 min to com-
plete.?

RESULTS AND DISCUSSION
Reliability

To create a similarity matrix for the Verb
Similarity task, ratings for each of the 435
comparisons from the Similarity Judgment
Task were averaged across subjects. How-
ever, prior to averaging, it was important to
determine that there was some agreement
across subjects in their judgments. A .90
Cronbach’s a indicated high inter-rater
agreement, suggesting a great degree of
commonality among subjects in their judg-
ments regarding the verb pairs. Thus, it
seemed reasonable to use a single averaged
similarity matrix for the group in further
analyses of the Verb Similarity Task.

For the Verb Extension Task, we were
interested in determining the similarity in
the use of the mental verbs in terms of their
extensions to real world phenomena. First,
for each verb, we calculated the number of
subjects selecting the verb for each of the
64 scenarios. Then, we correlated the fre-
quencies for each verb pair across scenar-
ios. Thus, verbs with a similar pattern of
extensions across scenarios would have a
high correlation and those with distinct ex-
tensions would have a low correlation. The
resulting correlation matrix provided the
group similarity matrix that was used in fur-
ther analysis of the data.

It should be noted that the focus of this
method was not on whether subjects se-
lected the appropriate verb for their tar-
geted scenarios (although they did so at a
reasonably high rate, 68.6%), but on how
similarly subjects applied verbs across sce-
narios. In fact, for this method to provide

* The mean ratings from the Attribute Rating Task
are available upon request from the first author.
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us with an index of similarity, subjects
would need to apply the verb to a range of
scenarios. In fact, subjects applied each
verb to an average of 9.9 or 15.5% of the
scenarios used in the study. Thus, we were
able to examine whether any given pair of
verbs was extended to similar or different
sCenarios.

To obtain an indicator of the method’s
reliability, we asked an additional group of
15 students to perform a similar, but not
identical sorting task. For each of the 64
scenarios, subjects sorted 30 index cards
each bearing a mental verb into a *‘yes’” or
“no’" pile based on whether they believed
the mental verb applied to the scenario.
The index cards were presented in random
order by shuffling the deck for each sce-
nario. With this sorting data, a similarity
matrix was calculated as described above.
The resulting matrix correlated .913 with
the above similarity matrix from the Verb
Extension Task. Therefore, the method
used in the Verb Extension Task was con-
siderad a reliable indicator of subjects’ verb
extension.

There was a moderate correspondence
between the Similarity Judgment and Verb
Extension Task in the assessment of simi-
larity between the verb pairs. The correla-
tion between the similarity matrices of the
Verb Extension Task and the Similarity
Judgment Task was .48, p < .001. As will
be seen in our discussion of the ADDTREE
solutions later, this moderate correlation
was attributable primarily to differences be-
tween the two tasks in ratings for verbs
dealing with uncertain, inferential activi-
ties.

Multidimensional Scaling. Multidimen-
sional scaling is useful for uncovering glob-
al relational information organizing a se-
mantic domain. One version of MDS called
INDSCAL allows us to combine the data
from both tasks to examine the relative
weighting that people in each task placed
on various information in their ratings. The
INDSCAL solution was obtained using the
Alscal program from SAS (SAS Supple-
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mental Users Guide, 1980). The group sim-
ilarity matrices from the Similarity Judg-
ment Task and the Verb Extension Task
served as input to the INDSCAL analysis.
The data were transformed to a common
scale.

The choice of dimensionality for the
space is based on several criteria such as
goodness-of-fit, the stability of the solution,
and interpretive criteria. Generally, one
looks for a solution which is low in stress
and accounts for a large percentage of the
variance in the ratings. In terms of interpre-
tive criteria, one looks for well-fitting de-
scriptions which are unique to the dimen-
sion (that is, uncorrelated with descriptions
of the other dimensions) and which remain
stable with increasing dimensionality. Typ-
ically, to provide an interpretation of the
organization provided by the MDS, a num-
ber of potential interpretations are gener-
ated and rated by naive subjects, as was
done in the Attribute Rating Task (see
method). These ratings are then correlated
with the position of items along each di-
mension and the best fit is selected as the

OF KNOWING 383
interpretation of the attribute organizing
the items along the dimension.

We selected the three-dimensional solu-
tion because this seemed to be the optimal
dimensionality of the space in terms of
most of the criteria. First, at this dimen-
sionality, sensible, unique, and well-fitting
interpretations of the dimensions could be
found. Second, the interpretation of the di-
mensions remained stable when going from
two to three dimensions. Third, while not
an excellent fit of the data as a whole (> =
.63, stress = .21), the solution fit the Sim-
ilarity Judgment data and the Extension
data similarly (similarity: # = .63, stress =
.21; extension: .64, stress .21), some-
thing which was lost when further dimen-
sionality of the space was considered. The
results of this solution are presented in
Fig. 1.

The first dimension centered around an
information processing conception of mind.
This dimension distinguished verbs dealing
with perceptual inputs (such as see, recog-
nize, pay attention, and observe) from
those dealing with conceptual and logical

Not Know for Certain

question
choose b ..ds]ggx!(ch
L S .
decide BCsS examinc @ @ explore
o compare
estimate | ] .
. discover
invent L J
®  figure out
plan reason L observe .
[ ] ] @ nolice
Conceptual/Logical Perceptual
Outputs Inputs
@ think recognize
aticnd ®
explain rc.ad.
. ® describe

hear

[

!

undcrsgand cam
® remember

know ®

[ ]
memorize

Know for Certain
Fi1G. 1. The Dimension 1 (horizontal) and Dimension 2 (vertical) from the 3 dimensional INDSCAL
representation of the Similarity Judgment and Verb Extension Task. The third dimension (not de-
picted) represents the degree to which the verbs are seen as part of the creative process.
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outputs (such as plan, reason, decide, ex-
plain, and estimate). The best descriptors
for Dimension 1 were the information pro-
cessing (input/output), perceptual/concep-
tual, and logic requirement scales. Mean
ratings on these dimensions correlated .77,
.75, and .76, respectively with the coordi-
nates of the verbs on this dimension. More-
over, these descriptors were all intercorre-
lated (all s > .70). This dimension was
weighted similarly in the Similarity Judg-
ment and Extension Task (.44 and .60, re-
spectively), and accounted for 27.9% of the
variance accounted for by the INDSCAL
solution.

The second dimension reflected a con-
cern for the certainty of various mental
processes. This dimension distinguished
verbs which involved knowing something
for certain (such as memorize, remember,
understand, and know) from verbs that in-
volved uncertainty (such as guestion,
check, search, choose, and guess). Specif-
ically, the Certainty dimension correlated
.70 with the coordinates of the verbs on
this dimension. Moreover, this descriptor
did not correlate with the characteriza-
tions of Dimension | (all ps > .20), suggest-
ing that it was a unique descriptor of Di-
mension 2. This dimension was weighted
very similarly by the subjects in the Simi-
larity Judgment (.49) and Extension (.48)
task and accounted for 23.4% of the vari-
ance accounted for by the INDSCAL solu-
tion.

The third dimension distinguished verbs
involved in the creative process (invent,
discover, explore, and figure out) from
verbs that are not (hear, compare, and
guess). The Creativity dimension corre-
lated .57 with the coordinates of the verbs
on this dimension. This descriptor was also
orthogonal to the descriptors of the other
two dimensions (all ps > .20). However,
this dimension seemed to be weighted more
by the participants in the Similarity Judg-
ment Task than by those in the Verb Ex-
tension Task (.43 and .21, respectively).
Overall, it accounted for only 11.6% of the
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variance accounted for by the INDSCAL
solution.

In sum, the INDSCAL distinguished
three important relations in the folk theory
of mind. First, it distinguished verbs of
knowing along an information processing
continuum from perceptual input to con-
ceptual output. Second, it distinguished
verbs according to the certainty and reli-
ability of their outcomes. Third, but less
importantly, it distinguished between verbs
involved in the creative process from verbs
not involved in the process.

Additive Similarity Tree Analyses

The similarity matrices from the Similar-
ity Judgment Task and the Verb Extension
Task were submitted to Additive Similarity
Tree analyses (Sattath & Tversky, 1978).
Figure 2 shows the ADDTREE solution for
the Similarity Judgment Task and Fig. 3
shows the solution for the Verb Extension
Task. The clusters with the clearest inter-
pretations are labeled. Figure 4 displays the
characteristics of each major labeled clus-
ter based on the important distinguishing
attributes from the Attribute Rating Task.
The mean attribute rating for each major
cluster (three in the Similarity Judgment
Task and four in the Verb Extension Task)
on each of seven attributes is presented.

Similarity judgment task. The ADDTREE
conducted for this task accounted for
74.6% of the variance with a stress of .083,
This ADDTREE gives us three major clus-
ters and a single verb cluster, read. Specif-
ically, the major clusters in this folk model
of knowing appear remarkably similar to
the structures now familiar to information
processing box models.

First, on the bottom of Fig. 2, we find a
major cluster of verbs that seem to be in-
volved in the regulation of information from
the external world to the mental world,
hear, see, observe, notice, and pay atten-
tion. We have labeled this cluster of verbs
the “Input Component”. As seen by the
mean ratings from the Attribute Rating
Task presented in Fig. 4, these verbs are
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know

________________ understand mmmvmrr
——
nenorize
‘ recognize
___________________ renenber
output = meeemmmmeemmmm o describe
------------------ explain
discover
______________________ explore
creative
—_—— figure out
invent
plan
I ________________ choose
decision —————eeeo decide
1| jdecish PROCEBSSING
& | _I ................ estimate COMPONENT
guess
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FiG. 2. The ADDTREE representation of the Similarity Judgment Task.

related to perceptual processes located at
the input end of the information processing
continuum and deal with external informa-
tion. The information used by the verbs is
viewed as readily available, enabling the
processes they describe to be seen as rela-
tively certain and non-inferential. These
verbs do not rely much on information from
memory as a component of the processing.

The top of Fig. 2 shows a cluster of men-
tal verbs that seem to relate to memory as-
pects of information processing, learn,
know, understand, memorize, recognize,
and remember. We have labeled this cluster
the ‘*‘Memory Component’’. From the At-
tribute Rating Task displayed in Fig. 4, we

can see that these verbs are rated high in
the use of information from memory as a
component of the processing. These mem-
Ory processes are seen as certain and rela-
tively non-inferential, using readily avail-
able information. The processes involved
are viewed as conceptual, internal, and lo-
calized between input and output on the in-
formation processing scale. The naive con-
ception of this cluster seems to be one of a
set of sure-fire mental processes relating to
Memory that are based on a stable and
available information base.

Finally, in the center of Fig. 2, we see a
large differentiated set of mental verbs that
seem to deal with various ways of process-
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learn

memorize
know MEMORY
COMPONENT
remember
read
==--- undersitand
describe
explain
-—— chootie
compare NONCONSTRUCTIVE
PROCESSING
decide COMPONENT
plan
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figure out: CONSTRUCTIVE
PROCESSING
reason COMPONENT
- question
think
check
discover
___________________________ explore
___________________________ search
--  examine INPUT
COMPONENT
________________________ notice
----|
‘ --~- observe
see
- recognlze
hear

pay attention

Fic. 3. The ADDTREE representation of the Verb Extension Task.

ing information. Thus, we have labeled this
cluster the ‘‘Processing Component’. As
seen in Fig. 4, these verbs are conceptual-
ized as relatively conceptual and internal
and localized between input and output
processes on the information processing
continuum. They do not involve informa-
tion from memory as a component of the
processing as much as the memory verbs,
but more than the input verbs do. How-
ever, what distinguishes this cluster from
the others is its relation to an unstable in-
formation base. Specifically, these verbs
seem to be relatively uncertain and inferen-

tial, dealing with information that is rela-
tively less available than it is for the other
clusters. Moreover, these verbs all feli to-
ward the Uncertain end of the continuum in
the second dimension of the INDSCAL so-
lution.

In this large cluster of verbs, we can de-
tect a further differentiation of verbs ac-
cording to various functions. Specifically,
we see a cluster of verbs, describe and ex-
plain, relating to verbal outputs. We find
another cluster of verbs including discover,
explore, figure out, invent, and plan which
are involved in producing a creative prod-
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F1G. 4. Mean ratings from the Attribute Rating Task for important clusters on the ADDTREE (Inp,
Input Component cluster; Pro, Processing Component cluster; Con, Constructive Processing Com-
ponent cluster; Non, Nonconstructive Processing Component cluster; Mem, Memory Component

cluster).

uct. We detect another cluster of verbs that
result in the making of a decision, choose,
decide, estimate, and guess, and another
set of mental verbs involved in mental com-
parisons, check, examine, search, com-
pare, and question. Finally, we have set of
verbs reflecting the generic functions of this
component, reason and think. In sum, this
unit seems designed to carry out highly in-
ferential, uncertain mental operations.

Verb extension task. The ADDTREE
conducted for this task accounted for
75.6% of the variance in the ratings with a
stress of .064. This ADDTREE gives us
four major clusters, two of which relate
closely to the ones obtained in the Similar-
ity Judgment data.

The “‘Input Component’ cluster again
appears to represent a set of verbs all which
have a role in relating information from the
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external world to the mental world, but it is
broader in scope than was noted in the Sim-
ilarity Judgment Task. This cluster includes
all of the input verbs noted earlier (notice,
pay attention, observe, see, and hear) plus
some others (check, discover, explore,
search, examine, and recognize). In fact,
there was close correspondence between
the ratings of all pairs of these eleven verbs
obtained from the Similarity Judgment
Task and the data from the Verb Extension
Task, r = .81, p < .001. As seen in Fig. 4,
these verbs as a group were rated very sim-
ilarly on all attributes of the Input verbs
identified in the Similarity Judgment Task,
despite the fact that the Input Component
cluster was more than twice as large in the
Verb Extension Task. According to these
attribute ratings, these verbs refer to per-
ceptual input processes that relate to
readily available, external information.
They can be characterized as certain and
non-inferential. They are not seen as in-
volving memory. Further, to ascertain that
this verb cluster possessed a kind of con-
ceptual coherence, we compared the aver-
age number of times subjects extended
these eleven verbs to scenarios targeted for
other verbs both within the Input cluster
and outside the cluster. This analysis
showed that subjects more often extended
the verbs to scenarios targeted for other
verbs within the cluster (M = 9.6) than to
scenarios outside it (M = 5.1). Thus, de-
spite its relative breadth, the verbs in this
Input Component cluster are seen as simi-
lar to the input component verbs identified
in the Similarity Judgment Task.

The ““Memory Component’ cluster in
Fig. 3 includes learn, memorize, know, re-
member, read, and understand. This clus-
ter closely resembles the Memory Compo-
nent cluster in the Similarity Judgment
Task, with the exception that recognize is
missing and read has been substituted in its
place. There was reasonably close corre-
spondence in verb similarity obtained in the
two tasks for these six verbs, r = .66, p <
.01. Attribute rating data presented in Fig. 4
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are nearly identical for the two tasks, as
would be expected because the clusters dif-
fer only by two verbs. Again, this cluster is
characterized by verbs whose processes
use readily available information from
memory and are certain and non-in-
ferential. The processes are seen as rela-
tively internal and conceptual, falling in the
center of the information processing scale.
More extensions occurred to scenarios tar-
geted for other verbs within (M = 6.6) than
outside the cluster (M = 3.2) for every verb
in the cluster.

The verbs of the middle two clusters all
appeared in the Processing Component
cluster of the Similarity Judgment Task.
The verbs of these two clusters appear to
refer to two different, but complementary
types of functions of that component. We
have labeled them ‘‘Nonconstructive Pro-
cessing’” and ‘‘Constructive Processing”’
Components. Specifically, the data from
the Attribute Rating Task presented in Fig.
4 suggest that these clusters, although both
seen as internal and conceptual, are differ-
entiated by the amount of memory and in-
ferercing they are seen to involve.

Nonconstructive Processing verbs in-
volve more memory, less inferencing, and
are seen as more certain. In contrast, Con-
structive Processing verbs involve less
memory, more inferencing, and are less
certain. Both the Nonconstructive and
Constructive Processing Component verbs
displayed conceptual coherence in that
more extensions fell to scenarios targeted
to other verbs within their clusters (M =
7.8 and 10.0, respectively) than outside of
them (M = 2.4 and 6.3) for every verb in
the clusters. However, perhaps because of
the emphasis on certainty, inferencing, and
memory, the correspondence in verb simi-
larity obtained in the two tasks was rather
low, although significant, for these 13 Con-
structive and Nonconstructive Processing
verbs, r = .33, p < .01.

Summary. In sum, a similar picture of
folk theories of knowing emerged from sub-
jects’ similarity judgments between mental
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verbs and extensions to real world situa-
tions. The two tasks might have resulted in
quite different depictions of conceptual
structure. For example, the Verb Exten-
sion Task might have produced an organi-
zation following salient concrete character-
istics of the scenarios. Instead, both tasks
indicated a perceptual input cluster, al-
though it was broader in scope for exten-
sions than similarity judgments. Both tasks
indicated a memory cluster of verbs. Fi-
nally, both tasks grouped verbs dealing
with ways of processing information to-
gether, although the extension data indi-
cated two such clusters whereas the simi-
larity data produced only one large cluster.

GENERAL DiscussioN

The basic characterization of the folk
theory of mind obtained from the concep-
tual structure of mental verbs found in our
sample of North American adults is that of
a naive information processing model with
interactive components. We found consis-
tent evidence for this model in both the
Similarity Judgment and Extension Tasks
and in both the ADDTREE and INDSCAL
solutions.

This information processing folk theory
has a number of important characteristics.
From the ADDTREESs we can infer that the
model consists of three general compo-
nents: Memory, Processing, and Input
Components. From the first dimension of
the INDSCAL, we know that this informa-
tion processing flow conception is the ma-
jor organizing characteristic of this domain.
That is, ratings asking subjects to localize
verbs along an information processing con-
tinuum from input to output correlated very
well with the ordering of items on the first
dimension. Verbs at the perceptual input
end (e.g., see, notice, observe, pay atten-
tion) referred to processes regulating input
from the external world. Verbs at the out-
put end (e.g., plan, explain, describe, and
decide) referred generally to Processing
verbs producing discrete outputs. Informa-
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tion processing ratings generally suggest
that Memory and Processing Component
verbs are both localized in the conceptual
center between inputs and outputs.

The folk theory of knowing inferred from
the structure of mental verbs suggests that
persons are also highly sensitive to the de-
gree of certainty involved in different men-
tal processes. This feature organized the
second dimension of the INDSCAL. The
verbs at the uncertain end of this dimension
were the Processing Component verbs from
the ADDTREEs. This was also reflected in
the Verb Extension Task because subjects
made a distinction between constructive
and nonconstructive processes largely on
the basis of certainty.

The conception of this Processing Com-
ponent is that of a transient, uncertain
memory state designed to carry out many
different kinds of operations. The similar
localization of the Memory and Processing
components along the information process-
ing continuum suggests that the Processing
Component is conceived of as being more
than a simple short-term memory interme-
diary between Input and Memory. This
component seems designed to serve the
complex needs of the cognitive system, re-
lying on information from memory and the
external world as well as constructed infor-
mation to produce various cognitive out-
comes.

Although they yielded similar results,
there were a number of differences between
the Similarity Judgment Task and the Verb
Extension Task. These differences can gen-
erally be traced to the contextual richness
and specificity of the information provided
by the scenarios in the Extension Task. In
the presence of contextual information,
people often focused on the information
used by the verb because of its availability
in the description of the scenarios. These
differences were most apparent for the Pro-
cessing Component verbs, suggesting that
the activities of this component are de-
signed to capitalize on the supportive fea-



390

tures of context. In the absence of such
contextual information in the Similarity
Judgment Task, subjects often focused on
types of cognitive outcomes and logical re-
lations among the verbs. We elaborate be-
low.

In the Verb Extension Task, the sensory
informational requirements of the verbs ap-
peared to be more heavily weighted than
they were for similarity judgements. This
seems to have resulted in the movement of
a number of sensorially related verbs from
the Processing (check, discover, explore,
search, and examine) and Memory (recog-
nize) Component of the Similarity Judg-
ment Task to the Input Component of the
Verb Extension Task. In the real world,
mental activities are supported by informa-
tion provided by the sensory world and,
thus, this aspect of their meaning becomes
more heavily weighted in the Verb Exten-
sion Task. In fact, the verbs that migrated
to the Input Component in the Verb Exten-
sion Task were those that were located at
the Input end of the first dimension of the
INDSCAL. In the Similarity Judgment
Task, the characteristics of the perceptual
input are less available and have to be in-
ferred. Thus, this aspect of these verbs are
less salient.

The relative salience of the information
used by the verb in the Verb Extension
Task can also be seen in another impor-
tant difference between the Extension
ADDTREE and the Similarity Judgment
ADDTREE. In the Extension ADDTREE,
there was a differentiation made among
processing verbs between Nonconstructive
and Constructive Processing verbs. These
two clusters were differentiated by the rel-
ative availability of information from mem-
ory (in addition to the relative certainty of
the process, as noted earlier). The activities
of Nonconstructive Processing verbs ap-
pear to be those that are supported by in-
formation supplied relatively directly from
memory. Thus, weighting of the informa-
tion used by the verb, be it from memory or

SCHWANENFLUGEL ET AL.

from the sensory world, played a major dis-
tinguishing role between the Verb Exten-
sion Task and the Similarity Judgment
Task.

In contrast, our subjects tended to focus
on cognitive outcomes of the verbs and log-
ical relations among the verbs for Similarity
Judgments. An examination of the subclus-
ters of the Processing Component in the
Similarity Judgment ADDTREE solution
suggests that these might be characterized
by the various outcomes of the mental ac-
tivities: producing a verbal output (de-
scribe, explain), creating something (dis-
cover, explore, figure out, invent, plan),
producing a decision (choose, decide, esti-
mate, guess), producing thought (reason,
think), and performing a mental comparison
(check, examine, search, compare, ques-
tion). All of the lower level organization
displayed in the Similarity Judgment Task
might be characterized by the logical inten-
sional relations entailed by the verb pair
(Chaffin, Fellbaum, & Jenei, 1993; Fell-
baumi, 1990; Fellbaum & Miller, 1990), such
as troponomy (e.g., reason—think), proper
inclusion (e.g., examine—check; search—
check), backward presupposition (e.g., in-
vent-plan), and cause (e.g., explore-
discover). While some of the organization
found in the Verb Extension Task might
also be described this way, there are con-
textual features which are better explana-
tions of the differences between the two
tasks. This tendency to weight cognitive
outcomes in the Similarity Judgment Task
can also be seen by the heavier weight
placed on the Creativity dimension, the
third dimension to appear in the IND-
SCAL.

Arother potential explanation for the dif-
ferences found between the two tasks is
that, in the Verb Extension Task, we might
have been unable to draw on the multiple
facets of meaning that exist for verbs of
knowing. Cognition verbs may be highly
polysemous (i.e., have related meanings
that often appear in different syntactic
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frames depending on the specific sense in-
tended) and, by examining only two poten-
tial scenarios for each verb, the meanings
of the verbs in the Verb Extension Task
were somehow more constrained than they
were for the Similarity Judgment Task.
Linguistic views on verb ambiguity differ
widely (c.f. Tanenhaus & Carlson, 1989),
but sometimes make explicit distinctions
between lexical core meaning ambiguity
and argument-structure or thematic role
ambiguity., Persons might, by this view,
perform the Verb Extension Task by sub-
stituting the word into the context and see-
ing if it maintains a suitable syntactic and
thematic frame as well as some core mean-
ing. We feel that it is unlikely that this ex-
planation forms the primary basis for the
differences we detected between the Verb
Extension Task and Similarity Judgment
Task. On average, the verbs in the study
were used quite broadly in 9.9 out of 64
possible scenarios. If subjects relied on the
verbs’ syntactic frame to make these judg-
ments, then these frames seem to be quite
general and apply to a large number of
verbs of knowing. Also, there were in-
stances in which the targeted verb would
not substitute for the verb in the scenario
directly (without the addition or deletion of
prepositions and the like), but subject
agreement on the appropriateness for the
scenario was high (e.g., 79% for ‘‘Telling
your Mom about the toy on TV while she is
out of the room’” for describe and 79% for
“Trying to play a game you've never
played before’’ for figure out). Clearly,
subjects were using their naive understand-
ing to interpret these verbs and not merely
substituting the verb in the sentence.
Relatedly, another potential cause for the
differences between the Verb Extension
and Similarity Judgment task might be at-
tributed to the fact that these scenarios
were screened on the basis of expert, not
naive judgments. Again, we think this is un-
likely because of subjects’ broad extension
of the verbs in general. Examine the follow-
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ing scenarios not targeted for the verb rec-
ognize to which, on average, over 5 of the
subjects extended its meaning:

Knowing that your Mom baked cookies
for your school party by seeing the dirty
dishes.

Picking out a word that is misspelled in a
paragraph.

Listening to two different songs in music
class and deciding if they were sung by the
same person.

Figuring out where the rabbit is when it is
the same color as the background in a pic-
ture in science class.

Deciding if two crayons are the same
color out of your art box at school.

Clearly, these extensions reflected a na-
ive understanding of recognize not dis-
played in expert judgments of those scenar-
ios. Because subjects applied the verbs
broadly, their folk knowledge of these pro-
cesses were able to surface and influence
the organization displayed in the Verb Ex-
tension Task. Nevertheless, we recognize
that subjects’ knowledge for the verbs we
sampled is likely to be quite broader than
the scenarios we created for the Verb Ex-
tension Task. Thus, we can assume that dif-
ferences between the two tasks might be
partially attributable to the particular sce-
narios we sampled. However, despite the
potential for multiple sources of disagree-
ments between the two tasks, the results
were highly consistent across tasks.

The theory of mind uncovered in this
study bears some resemblance to the work
of Hoskens and DeBoeck (1991), D’An-
drade (1987), and Rips and Conrad (1989).
Both the naive Belgian subjects of Hoskens
and DeBoeck (1991) and our North Ameri-
can subjects seemed to place an emphasis
in their similarity ratings on the specializa-
tion of mental verbs for achieving common
cognitive outcomes. In their study, subjects
distinguished verbs involved in producing
judgments and creative outcomes. Qur sub-
jects distinguished various kinds of cogni-
tive outcomes as well including creativity,
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decisional, and mental comparison out-
comes. Further, the depth of processing di-
mension which distinguished verbs such as
think through, see through, and fathom
from assume and memorize was not a sa-
lient dimension for their naive subjects and
it was not for ours either. Similar to D’An-
drade (1987), our subjects made a major
distinction between perceptual and knowl-
edge processes, but they also made a num-
ber of further distinctions not noted by
D’ Andrade within knowledge verbs, partic-
ularly between processing and memory
verbs. Also, the observation of Rips and
Conrad (1989) that think is a very general
cognitive verb (i.e., that it is deemed part of
many cognitive processes) was supported.
On average, the verb think was applied to
nearly a third of the scenarios employed in
the Extension Task (31.9%) and was the
most general of all the verbs sampled.

The findings of this study support and ex-
tend that of our previous work (Fabricius et
al., 1989; Schwanenflugel et al., in press).
In this work, we have observed that adult
theory of mind centers around three real-
izations. First, adults understand that mem-
ory plays a role in much cognitive process-
ing. We find similar evidence in the present
study. We found that adults distinguish
constructive and nonconstructive pro-
cesses on the basis of whether information
from memory was directly available to sup-
port the process. Also, understand is not
normally thought of as a direct memory
process, but subjects in this and our previ-
ous studies saw understanding to be highly
related to, but distinct from memory pro-
cesses. Thus, memory is seen to play an
important role in the cognitive mediation of
understanding and nonconstructive cogni-
tive operations, in particular.

Second, in our earlier research, we noted
that adults recognized that inferential pro-
cesses play a role in other cognitive pro-
cesses. In this case, we found that adults
viewed inference processes to play a role in
distinguishing Processing Component verbs

SCHWANENFLUGEL ET AL.

from other verbs in both ADDTREESs and,
in particular, distinguishing Constructive
from Nonconstructive processes in the
Verb Extension Task ADDTREE.

Finally, in our earlier research, adults
placed importance on the realization that
the input mechanism was more than a con-
duit for sensory information. That is, adults
appeared to understand that the input
mechanism was an attentional mechanism
mediating input from the sensory world to
the conceptual world. This mediating
mechanism was seen to have selective, lim-
ited capacity, and sampling abilities. The
present research also supports this view by
the finding of many different mediating cog-
nitive operations both within the Input
Component clusters of the ADDTREEs
and at the input end of the information pro-
cessing dimension of the MDS.

These aspects of adults’ theory of mind
suggested to us that adults are sensitive to
the constructive nature of mental activity.
The causal explanatory principles in a con-
structivist theory of mind include a concep-
tion of interactive mental processes that
necessarily mediate between inputs and
cognitive outcomes such as memories,
plans, and decisions. Such a conception ex-
plains how it is possible for people to arrive
at different cognitive outcomes from the
same information. By placing great weight
on the degree to which mental activities in-
volved memory and inference, our subjects
showed that they understood that one men-
tal process interacts with and is often a part
of anther mental process (see also Rips &
Conrad, 1989). Similarly, their sophisti-
cated conception of the attentional input
mechanism reflected their understanding
that mental processes such as attention,
recognition, and comprehension occur
even during the acquisition of information
(Schwanenflugel et al., in press). Our
present findings give us more direct evi-
dence of adults’ sensitivity to the construc-
tive nature of mental processes. In this
study, our subjects organized all mental
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verbs according to the degree of certainty
involved in the process, and they distin-
guished subgroups of verbs within the pro-
cessing component that could be character-
ized as more or less constructive. The con-
structive processes were rated as being
more uncertain and more inferential, using
information that was less available and less
likely to be retrieved from memory than
nonconstructive processes.

Finally, the tasks and analyses used in
this experiment were designed to uncover
robust and salient features of this folk the-
ory of mind. Subjects, no doubt, have ad-
ditional knowledge of this domain and, per-
haps, additional understandings that also
organize this folk theory. Moreover, adults
have many more than 30 verbs in their lex-
icon relating to ways of knowing or coming
to know something not examined in the
present study. However, our finding of
converging results using different methods
in this and our earlier work show that we
are uncovering important and salient
knowledge which people use to organize
this domain.

In sum, our findings support the view
that North American adults have an under-
standing of both the information process-
ing characteristics and constructive char-
acteristics of mental activities. They appear
to view the components of the informa-
tion processing system as highly interactive
and flexible to support the use of informa-
tion from both memory and perceptual sys-
tems and to produce distinct cognitive out-
comes.

APPENDIX

Verb Extension Task Scenarios

Check Going over your homework to see if
you have made a mistake.
Making sure you have your lunch
money in your book bag.

Choose Looking through your crayon box to

get the perfect color for your new
spaceman.
Finding a partner for gym.

Compare Listening to two different songs in mu-

Decide

Describe

Discover

Estimate

Examine

Explain

Explore

Figure out

Guess

Hear

Invent

sic class and deciding if they were
sung by the same person.

Deciding if two crayons are the
same color out of your art box at
school.

Thinking about all the kids you know
and realizing who you are going to give
a Valentine's Day card to.

Making up your mind about what to
watch on TV.

Talking to your friend about what the
new teacher is like.

Telling your Mom about the toy on TV
while she is out of the room.

Finding a shoe you thought you'd lost
at the bottom of the toy box.

Digging up a silver dollar in your back-
yard.

Telling your Mom about how much
longer it’ll take to finish your home-
work.

Drawing a line that is close to a foot
long.

Running your hands over a piece of
material to see how rough it feels.
Looking at your fingerprint under a
microscope.

Telling your Mom why you got a C in
math,

Helping your friend with a homework
problem she doesn’t understand.
Looking through the vacant lot behind
your school to see what treasures you
can find.

Checking out an old barn to see what's
left inside.

(inference) Knowing that your Mom
baked cookies for your school party
by seeing the dirty dishes.

(inference) Feeling that your teacher is
going to give you a test when she says
“‘put your books away.”

(complex problem solving) Coming in
the middle of a film and putting to-
gether what’s going on.

(complex problem solving) Trying to
play a game you’ve never played be-
fore.

Trying to figure out what your teacher
is going to ask you next.

Filling in a question when you don't
know the answer.

Listening to some music.

Being awakened by the phone when it
rings.

Putting together a space-age car with
legos.

Making up a new game.
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Know

Learn

Memorize

Notice

Observe

Pay attention

Plan

Question

Read

Reason

Recognize

Remember
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Raising your hand to give the answer
to a question your teacher asks.
Having a secret from your friend.
Picking up a new song on the piano.
Going over a new math concept in
class.

Practicing the order of the U.S. presi-
dents.

Going over your multiplication tables
in your head.

Picking out a word that is misspelled in
a paragraph.

Seeing that your friend isn’t in class
today.

Watching your friends play outside
from your bedroom window.

Looking at the monkeys in their cages
at the zoo.

Finding where the rabbit is, when it is
the same color as the background in a
picture in science class.

Listening to the announcements in a
noisy cafeteria at school.

Choosing what you need to make your
costume for the school Christmas
play.

Deciding with your Mom where she is
going to pick you up after school.
Wondering when your homework is
due.

Asking how to make your experiment
work.

Finishing the last five pages of your
library book.

Looking at the funnies from the Sun-
day paper.

Trying to rule out some possibili-
ties for why your friend is mad at
you.

Pointing out why joining the club is
better than not joining it.

Identifying a song by the first few
notes your teacher plays on the piano.
Seeing a mitten in the lost-and-found
and knowing that it is the one you lost
last week.

(prospective) Making sure to go to
your classroom after playing to pick
up your sweater before you go home.
(prospective) Being sure to turn on the
TV to watch your teacher on the eve-
ning news.

(list) Writing down the names of the
states you learned about in social stud-
ies last year.

(list) Telling your friend everything
you had to eat today in the school caf-
eteria.

Search Looking all around your house to find
your other shoe.

Moving your hands through the sand
to find the buried shovel.

Looking out the classroom window.
Watching a movie.

Wondering why there are so many
stars up in the sky at night.

Laying in the afternoon sun and going
over the morning in your head.
Investigating a lego building during re-
cess to see how it is built.

Feeling like you know how to do an
assignment after the teacher explains
it.

See

Think

Understand
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