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tandardized tests purport to
measure the cognitive abilities
required for a variety of aca-
demic and nonacademic tasks. Thus,
test scores determine such important

outcomes as whether students will be ||
admitted into college, what grade they | |

will receive, and the academic track
where they will be placed.

Unfortunately, there have been few ||
research attempts to validate the as- ||

sumption that standardized tests do, in
fact, measure general cognitive skills.
Consequently, researchers at the Mid-
ratory analyzed 6,942 items from the
Stanford Achievement batteries (the
Stanford Early School Achievement
Battery, the Stanford Achievement
Test, and the Stanford Test of Aca-
demic Skills) and the California Test of
Basic Skills to identify the general cog-
nitive abilities tested and study their
relationship to student performance
(Marzano and Jesse 1987).

General cognitive abilities were de-
fined as those mental processes used
in academic tasks that intersect more
than one academic discipline. This
definition stems from a widely ac-
cepted theory that the human mind

stores information in two primary |

Question:

Do Standardized Tests
Measure General
Cognitive Skills?

Answer: No
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Performing well on
standardized tests
has little to do with
students’ thinking
abilities and a great
deal to do with
how well they have
learned factual
knowledge
represented in

test items.

forms: (1) as facual or declarative
knowledge, and (2) as process or pro-
cedural knowledge. Declarative knowl-
edge is knowledge of who, what, where
and when (e.g., knowledge of such facts
as the nature and meaning of the num-
ber 3 and the nature and meaning of the
term equal.) Procedural knowledge is
knowledge of bow (e.g., how to perform
the process of dividing 3 into 4).

The example of procedural knowl-
edge (dividing 3 into 4) is not a gen-
eral process skill because it is specific
to mathematics. However, such pro-
cesses as comparing, contrasting, cate-
gorizing, and creating metaphors are
general because they can be used in
several content areas (eg., you can
create a metaphor to help understand
a science problem, or to help under-
stand a piece of literature, or to help
understand a mathematics problem).

In all, the 6,942 items were analyzed
for their inclusion of 22 general cog-
nitive processes or thinking skills.
These were drawn from the work of a
number of thinking skills theorists
who have identified and described
those general cognitive processes that
should be taught and reinforced in the
classroom (Costa 1985, Ennis 1985,
Marzano et al. 1987). Figure 1 contains

a brief description of the 22 general
cognitive processes.

Two Findings

Two major findings emerged from the
analysis of the Stanford and CTBS
achievement banteries: (1) the test
items included only 9 of the 22 gen-
eral cognitive operations, and (2) the
general cognitive operations required
to answer the questions had very little
to do with student achievement on
those tests.

Relative to the first finding, the nine
general cognitive operations identi-
fied within the 6,942 items analyzed
were:

® comparing and contrasting

@ inferring

@ ordering

® reference

® retrieving

® representing

® summarizing

@ (ransposing

@ visual matching
Of these, comparing and contrasting
and retrieving are necessary to answer
virtually every item. That is, to answer
every item analyzed, students-need to
retrieve information from long-term
memory and compare and contrast
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Fig. 1. General Cognitive Processes
“If students know
the concepts . ..
contained in the

items, they do well
on the tests.”

different pieces of information. Figure
2 lists the percentages of occurrence
of the nine general cognitive opera-
tions for each bartery.

These findings seem to support the
assertions of Costa (1985) and Beyer
(1985) that classroom practices, in
general, and standardized tests, in par-
ticular, do not support many of the
important information processing and
utilization skills that are necessary for
the “information age.” For example,
Gardner (1983) lists different types of
intelligence that are not reinforced in
the traditional classroom setting. Sim-
ilarly, many of the elements of Stern-
berg's (1985) triarchic model of intel-
ligence are not formally addressed
within traditional schooling.

Given that the thinking skills listed
in Figure 1 are based on the idea that

“Test items can
be constructed
to emphasize

underlying cognitive

tions rather
than declarative
I,'content.”

tion and assessment practices, does
not cover many of the important gen-
eral cognitive operations, it is no won-
der that they are not well represented
on standardized test batteries. In other
words, the first finding of the study is
not surprising.

The second finding of the study,
however, is more difficult to explain.
Specifically, we found that the general
cognitive operations identified on the
two batteries accounted for less than 3
percent of the variance in student
achievement on the Stanford and 4
percent of the variance on the CTBS.
These percentages were calculated us-
ing multiple regression analysis, in
which one develops an equation to
predict the difficulty of each item
based on the presence or absence of
the nine general cognitive operations.
With this measure, if the nine general
operations have a strong relationship
with item difficulty, then items that
contain these operations will be more
difficult than items that do not. The
strength of relationship between the
general cognitive operations and item
difficulty is measured in terms of “pre-
dictable variance.”

In this case, the predictable variance
was very small—less than 3 and 4

formalized schooling, in both instruc-
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percent, respectively, for the Stanford
and CTBS. In other words, less than 98
percent of the variance in student per-
formance on the Stanford and 97 per-
cent of the variance in student per-
formance on the CTBS are a function
of something other than the ability to
use the general cognitive operations
found in the tests. Such a finding is not
consistent with information process-
ing models (e.g., Anderson 1982) that
stress the importance of general cog-
nitive operations in processing dif-
ferent types of information. There are
several possible explanations.

Three Interpretations

One explanation is that the nine gen-
eral thinking skills are important and
perhaps necessary to complete items
on standardized tests but that students
have already mastered these skills by
the time they take such tests. That is, by
the time students begin taking stan-
dardized tests they are already adept at
comparing and contrasting, summariz-
ing, and the like. Consequently, stu
dents use the nine general cognitive

has little to do with whether students
find the item difficult. This interpreta-
tion is supported by the research of
Anderson (1983), Fitts (1964), and La-
Berge and Samuels (1974), who state
that cognitive skills can be leamned to a
point where they can be performed
with little or no conscious effort.

Another interpretation of the sec-
ond research finding is that the gen-
eral cognitive operations do not exist
independent of the content on which
they are used. That is, it is impossible
to discuss comparing and contrasting
in isolation from the information be-
ing compared and contrasted. From
this perspective, generic lists of
“thinking skills,” such as those devel-
oped by Costa (1985), Marzano et al.
(1987), and Ennis (1985) have liule
practical value because the skills have
no meaning by themselves. This per-
spective is supported by theorists such
as Resnick (1983 and in press) and
Glaser (1984).

A third interpretation is that general
cognitive operations found in the two
achievement batteries are low-level

Which of the following would be the
most difficult to leam in two months?

“In the absence of
tests that assess
underlying cognitive
operations, teachers
must rely on more

operations when answering test items | examples of those skills. That is, the
on the Stanford and CTBS; but since | nine general cognitive operations can informal techniques
virtually all students are adept at them, | be performed at levels ranging from for
their presence or absence in the men- | very simple to quite complex. This. ”
tal processes of answering a test item | interpretation is supported by the student cognitions.
work of developmental logists
ford such as‘F (1980) and Case
band (1985), who that most cognitive
Retrieving 100% 100% operations can be performed at dif-
N=3,775 N=3,167 | | fering levels of complexity.
Reference 17% 27% . We believe the third mterpremtion
N=635 N=839 is the most justifiable because the dif-
Compari 100% 100% ficulties of some specially constructed
cm"&f N=3,775 N=3,167 | | test items are a function of the under-
Summarizing 2% 4 lying cognitive operations. For exam-
N=92 N=115 ple, using a Piagetian model to design
Inferring 6% 7% science tests, Adey and Harlen (1986)
N=215 N=224 found that the developmental level of
Ordering 6% 5% a test item was a highly reliable pre-
N=241 N=150 dictor of the item's difficulty. Similarly,
Visual matching 1% % O®Brien (1986) found that specially
N=420 N=204 constructed mathematics test items
Transposing % 6% could be reliably calibrated based on
N=167 N=200 the difficulty of the underlying cogni-
Representing 7% 3% tive operations. These efforts and oth-
N=266 N=81 ers indicate that test items can be
constructed to emphasize underlying
M‘m‘: dmmo ath of cognitive operations rather than de-
clarative content.
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“Districts that wish

to perform well on
standardized tests

would do better to
teach the facts
contained in tests
rather than teach
generic thinking
skills.”

lications

The implications of this interpretation
are profound. First, it implies that stan-
dardized tests in their present form
are primarily measures of factual or
declarative information. To illustrate,
consider the two items in Figure 3
(close approximations of two items
found in the batteries).

Item A is fairly straightforward from
the perspective of underlying cogni-
tive operations. To answer it, students
must simply retrieve information from
their long-term memories about the
concept suburb—specifically, informa-
tion about the location of suburbs.
They must then compare and contrast
that information with the alternatives

Item B is a litle more complex from
the perspective of underlying cogni-
tive operations. To answer it, students
must retrieve from their long-term
memories information about the pro-
cesses of playing a piano, combing

your hair, tying your shoes, and riding
a bicycle. Smudents must then infer
how the difficulty of learning each of
the retrieved processes would change
under the time constraint. Finally, stu-
dents must order the retrieved pro-
cess s based on the newly inferred
difficulty level and then compare and
contrast their selections with the alter-
natives.

Even though item A requires fewer

general cognitive operations and is
less complex in terms of manipulating
information, it was far more difficult
for students. Only 45 percent of the
students who took item A on the
norming sample answered it correctly,
while 85 percent of students who took
item B answered it correctly on the
norming sample. Our interpretation is
that students had difficulty with item A
simply because they did not know the
con suburb.
This low-level factual or declarative
information has little to do with think-
ing ability: either you have learned
the concept suburb incidentally or
through direct instruction, or you have
not. Perhaps the 98 percent and 97
percent of the variance not accounted
for in the Stanford and CTBS, respec-
tively, are simply a function of know-
ing the factual information in those
tests. If students know the concepts,
principles, and schemata contained in
the items, they do well on the tests. If
they do not know that information,
they do not do well. If this is the case,
school districts that wish to perform
well on standardized tests would do
better to teach the facts contained in
standardized tests rather than teach
generic thinking skills.

Another implication of our interpre-
tation is that standardized tests should
be restructured to emphasize more
complex process knowledge in lieu of
factual or declarative knowledge.
There have already been efforts to do
this. For example, considerable prog-
ress has been made in developing test
items that assess underlying cognitive
operations in reading (Valencia and
Pearson 1987). Instead of the single-
answer, multiple-choice format of cur-
rent standardized tests, multiple an-

edge is accounted for and parceled
out of the assessment of general cog-
nitive operations; and probing of stu-
dent answers is a major component of
the assessment process. That is, paper
and pencil testing is supplemented by
interactions with individual students.

Finally, our interpretation implies
that in the absence of standardized
tests that do assess underlying cogni-
tive operations, teachers must rely on
more informal techniques for analyz-
ing student cognitions. Here, too,
there is precedent within education.
For example, in assessing reading
competence, Goodman (1978) has
recommended the use of “kid-
watching,” which involves observing,
interacting, documenting, and inter-
preting. Teachers observe students
reading in natural settings; they inter-
act with students to gather clues to
their use of specific cognitive opera-
tions; they record these interactions to
help them judge student strengths and
weaknesses in cognitive operations.
Assessment, therefore, occurs not only
at testing time; it is an ongoing part of
the teaching/learning process.

“Standardized tests
were originally just
one of many pieces
of data used to
assess student
competence.”
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“The need is clear
for . .. alternatives
that examine ...
thinking skills
important for the
information age.”

Broader View of Assessment

In a similar vein, Campione and
Brown (no date) have developed a
technique called “dynamic assess-
ment” that can be used on any set of
cognitive operations. Building on Vy-
gotsky's concept of “zone of proximal
development,” their technique pre-
sents students with gradually more
explicit cyes for performing a task.
The initial hints are very general, but
become progressively more specific
and concrete, with the last "hint” actu-
ally providing a detailed blueprint of
the cognitive operations required to
generate a correct answer. The metric
of assessment is how many hints must
be provided until students can per-
form the cognitive operations neces-
sary to complete the task.

The use of more qualitative assess-
ment techniques such as those men-
tioned above would require a dra-
matic shift from the narrow view of
assessment as a matter of administer-
ing paper and pencil tests, 0 a
broader view of assessment as an array
of both qualitative and  quantitative
techniques. According to Haney
(1984) such a shift would not at all
violate the original intent of standard-
ized tests. Tracing the history and de-
velopment of standardized tests in this

country, Haney paints a picture of
gradual reliance on standardized tests
as the major criterion measure of per-
formance and ability. According to Ha-
ney, standardized tests were originally
just one of many pieces of data used to
assess student competence.

The need is clear for restructuring
and developing alternatives to stan-
dardized tests—alternatives that exam-
ine the vast array of thinking skills
important for the information age. The
present system, with its emphasis on
factual declarative content, is out of
balance. If this imbalance continues,
many students will enter the informa-
tion age without formal training in
necessary skills.C
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