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WHAT’S GOING ON IN THE ASSESSMENT OF HIGHER ORDER SKILLS?

C. Philip Kearney
The University of Michigan

A simple and atraight-forvard anaver is, "A great deal!" As
Fremer and Daniel, the authors of the fourth paper in this
collection, point out, concern with the teaching and testing of
higher order thinking skills is fast taking on the
characteristics of a major educational reform mcvement. Several
states are developing and implementing assessment programs aimed
at higher order thinking skills, textbook publishers and testing
companies are becoming increasingly active in this arena, and
conferences centered on this topic are springing up across the
Netion. One of these conferences vas the 1985 Annual Michigan
Schoal T« ating Conference wvhich took as its theme, "Assesaing
Higher Order Skills." The First General Session of the
Conference vas built around four presentations vhich addressed
the title question of this piece, "What’s Going on in the
Assesament of Higher Order Skills?" ERIC/TME felt that these
four presentstions wmerited a wider audience and, consequently,
asked the four presenters to prepare for incluaion in this
present ERIC/TME publication.* Because I chaired the segsion, 1
vas asked to prepare this brief introductory piece.

The four papers, properly, do not attempt to provide
definitive answers on vhat conatitutes so-called higher order
thinking skills, on hov they should be taught, or on how they

should be¢ assessed. But Lhe papers do offer a base of




information from which the reader can begin to form her or his
ovn tentative ansvers to these questions.

The papers individuaslly and collectively address, but do not
resolve, the firat major problem facing those interested and
involved in this arena, namely, the problem of defining higher
order thinking skilla. As each of the authors implicitly or
explicitly demonstrates, there is no firm consensus on vhat
should be included or excluded under the higher order thinking
gkills rubric. For the parent, as Kean suggests, the ansver is
easy: "What I vant is for you to teach my child to think." For
the profeasional, the ansver is much more complex. It includes
such notions as a habit of reflective thinking: a disposition
or villingness to think critically, assertively, and habitually;
more difficult subject matter content; crit.cal reasoning
skills; skills that go beyond straight recall or learning of
facts; and a literal laundry list of other cognitive activities.

Neither do the paperas offer a definitive resolution of a
second major queetion facing those interested in teaching and
teating higher order thinking &kills, namely, vhether they
should be taught and tézted as a separate subject area or
embedded and infused in existing subject matter and tested in
like fashion. While the papers appear to have a bias tovard the
embedded and infused approach, it appears still to be a question
lacking a clear cut anaver. Kean strongly advacates embedding
thinking askills in every subject. Baron tells ue thac

Connecticut has embraced both approaches in its assesasment



efforts. Roeber tells us that Michigen ham yet to resolve the
question completely. Fremer and Daniel point out that there are
atill clear differences of opinion on the question in the
instructional and measurement communities.

The reader also vill become avare of a number of other
questions facing those vho would develop programs to assessa
higher order thinking skills, including vhether to use a
"one-tiered" or "tvo-tiered" approach in fashioning the program,
vhether the benefits of using wmultiple approaches to measuring
these skills outveigh the costs, vhether every-pupil teasting or
matrix sampling is called for, wvhether there is a need for
considerable teast development work, or vhether a number of
inatruments that could be used in meaauring these askills is
already available.

The paper by Roeber nicely summarizes the basic differences
in the ansvers being provided to these questions by those in
Michigan vho advocate the teaching and testing of higher order
thinking skilla. Roeber’s paper also offers a picture of what
is going on in a State vhich, vhile it has had a astate
asseasment programs for a number of years, is only nov setting
out in a systematic vay to include higher order thinking skills
in its assessment program. Baron’s paper capitalizes on
Connecticut’s experiences with the incluaion of higher order
skillas in = state asmseasment program and sharea with the reader
the lessona learned from thoae experiences. Taken together, the

tvo papers offer succinct descriptiona of vhat’s going on in the



asseasment of higher order skills in two states.

Kean’as paper and the paper by Fremer and Daniel provide the
reader insights gained from persons vitally interested in the
teaching and testing of higher order thinking skills because of
their current roles with major test publishing firms, as well as
their ongoing roles as members of the professional measurement
community. Their experiences in vworking with instructional and
measurement practitioners charged vith developing large-scale
assessment programs lend a practical flavor to their views on
this important topic.

We suggest that the reader read the four pieces in the order
that they are presented. Kean’s paper, in our viev, offers a
concise treatrent of the major questiocns facing those vho vould
embark on the teaching and testing of higher order thinking
skills. Roeber’s paper describes the activities of a State
atill in the planning and development stage, and the nature of
the alternative approaches being conaidered by state level
decision makers. Baron’s paper provides the reader benefit of
Connecticut’s experienceas in implementing a higher order
thinking skills component in its ongoing aassessment program and
the lessons that vere learned from those experiences. Fremer'’s
and Daniel’s paper, while not necessarily written for that
purpose, provides a good recapitulation of problems and
prospects through its discussion of several recent developments

in the asaesasment of higher order thinking skills.




As +e stated above, the reader is not offered definitive anasvers
to the questions of vhat constitutes higher order thinking
skills, of hov they should be taught, or of hovw they should be
tested. The careful reader, hovever, is offered a solid base of
information from vhich she or he can draw some tentative--end ve

vould stress tentative--anavers to these questions.

*Thomas H. Fisher, Director, Student Assessment Program,
Florida State Department of Education, wvas one of the four
presenters at the 1985 Annual Michigan School Testing
Conference. Unfortunately, Pecause of other demands, he wvas not
able to prepare a paper on his presentation for inclusion in the
present collection. Edvard Roeber, who ias immediately
responsible for Michigan’s effortas in this area, graciously
consented to fill in for Dr. Fisher and prepared a paper
deacribing Michigan’s current activities in the assessment of
higher order thinking skills.



ASSESSING HIGHER ORDER THINKING SKILLS:
AN OVERVIEW OF THE ISSUES

Michael H. Kean
CTB/McGraw-Hill
In discusasing higher order thinking skills, I plan to address:
i. What they are
2. How they might be taught and measured, and
3. Whether all “he attention being paid to them will
result in changes of subatance in education or result
in just another passing fad.
Before I do all that, though, I should like to reference several
commentas that I think are pertinent to the imsues at hand. The
first is from Bill Honig, the California State SGuperintendent of
Public Instruction, and haa to do with hov ve arrived at what now
seems to be a crisis in the teaching of higher order skills.
Dr. Honig says:
In the '60s and ’70s, ve told kids, "you make up your mind
a8 to vhat’s relevant and fun and study that." That vas
an abdication of our role as educatora. Then, vhen people
didn’t think kids vere learning anything, ve went back to
basics. The public never misinterpreted what back to
basics meant--history, literature, science, writing, high
expectationa, homevork, order in the classroom--but
educators did. What educators did vas narrov the
curriculum down to baasic skills.
And vhat vas the result of that narroving? Ray Cortines, the
Superintendent of the San Jose (California) Urified School
District, characterized it rather nicely, wvhen he stated: "With
the return to basics, ve ascreved off the kida’ heads, poured in

the information, and asked them to regurgitate the information by

asking questinns at the end of the week. But ve didn’t teach them

hovw _to uge that information."




Public expectations are difficult to gauge. When we taught

studente vhat they said they wvanted to learn, the public wvasn’t
happy. When ve taught the students vhat ve thought the puklic
said ve ahould be teaching, it turned out not to be sufficient.
Nov ve are being asked to teach something called “"higher order

skillas. "

1. What are higher order askills?

Folloving is a brief lismt of some of the skills and attributes

that various et horities have identified as constituting higher
order thinking skills:

o Comparing and contrasting

o Making inferences

o Analyzing events

o Synthesizing information

o Drawing conclusions

o Identifying the problem

o Analyzing the problem

o Suggesting possible solutions to the problem

o Testing consequences of poassible solutions

0 Assessing the reliability, relevance, sufficiency,
validity, and meaning of data

o Analyzing arguments
o Judging credibility of sources
o Observing and judging observations and repor:is

o Induction

12




Deduction

Assumption identification
Prediction

Identification of fallacies
Definition of problem

Distinguish betveen differences of kind and differences
of degree

Understanding verbal analogies

Selection of a solution process

Selection of a vay of renresenting a solution
Selection of a problem-solving strategy
Allocation of processing time

Sensitivity to feedback

Trunslation of feedback into an action plan
Implemantation of an action plan

Testing hypotheses

Linear reasoning

Data gathering

Decision making

Classifying

Organizing

Identifying 2lternative points of view
Recalling

Grouping/labeling

Cluaaifying/categorizing

Ordering

Patterning

Prioritizing
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The list is even longer, but I do not think the point needs to be
belabored: there is & certain lack of consensus among educatores
a8 to vhat higher order skilla are.

Probably the average lay parent would have leas trouble
defining vhat she or he thinks should go on in public schools.
*"what I vant," a parent might say, "is for you to teach my child
to think."

What that average parent might not say, but vhat they would
almos* surely alsco vant, is for the child to be taught to think
critically, assertively, and habitually; that is to be a thinking
being, not just a pliant subject capable of displaying certain
behaviors on cue in an academic environment.

Harvey Siegel, Professor of History and Philosophy of
Education at the University of Nebraska, had some intereeting

things to say about critical thinking in the Novemher 1980 issue

of The Educational Forum:
" ..it ia not enough for a student to be able to evaluate

claims on the bamis of evidence...In order to be a critical
thinker, a student must be dimposed to do so. A criticsal
thinker must have a villiraness to conform judgement to
principle, not simply an ability to so conform."
In the same article, Dr. Siegel says that students have a "right
to queation, to challenge, and to demand reasons and
juastificationa for wvhat is being taught." Those twvo quotations

have some interesting implications.

The firast suggests that the aspparent failure of our schools to

produce thinking beings may have at least as much to do with the




general environment they provide, as with the specific curricula
they teach; for surely "dimposition® and "willingnessa" are not
explicitly taught commodities. I’ll return to that point shortly,
but would firat like to examine gome of the implications of that
second quotation, the one about the students’ right to question,
to challenge, snd to demand.

I vant to suggeat that there may be less of a constituency out
there in the vorld at large, and even within the educational
community, for rational, thinking beings, than ve as educators
might like to believe. If ve mucceed in teaching students to
think, wve cannot expect that they will limit their thinking to
prescribed subject matter. We must expect, rether, that they will
queation us and challenge us and demand of us that we justify our
positions on any nbmber of issues from curriculum content to dress
codes. Thinking studenta can, in short, be very inconvenient
students.

If ve as educators, vhoase business it is to train young minds,
are not entirely sure ve vant to deal with rational beings, how
much more likely is it that very conasiderable segments of society
at large may in fact be angry rather than grateful if we should
ever gucceed in graduating a generation of truly rational
astudents? I do not mean to be overly negative; nor do I mean to
suggest that efforta to improve atudenta’ thinking skills are
either undesirable or impoasible. Quite the contrary--if there i=s
in fact some degree of anti-rational bias both in our education

system and in society at large, it is all the more incumbent upon
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us to find weys to teach students to overcaome that bias. It is
*mportant, though, that we be honest with ourselves about what we
are trying to accomplish. 1If we delude ourselves that we can
teach higher order thinking skills as just another chunk of
curriculum, to be drilled like the multiplication tables, our

effortas will fail.

2. How then should thinking skills be taught?

At this point, I°’d like to compare and contrast two subject
areas that have been getting quite a bit of prese lately: higher
order skills and computer literacy. At the moment, both computer
literacy and higher order skills curricula are rather trendy
subjects. Both have many buzz vorde associated with them, and
both have a certein air of newness.

0f the two, though, only computer literacy is genuinely new.
No one haa, to my knovledge, suggested that the public aschoola did
a better job of teaching computer literacy a decade or a
generation ago than they do now. The public fear, in connection
vith computer literacy, is that the schools may be failing to keep
pace with brand nev developments, not that they are becoming
deficient at something that they used to do well.

Higher order thinking skills ar: an entirely different matter,
however, It is suggested that a decade or a generation ago
schools did a better job of teaching than they do now. And yet, 1
do not think that any large number of public schools ever

explicitly taught thinking skills until quite recently. I don’t




think it occurred to very many people that thinking skills needed
to be taught.

It ia a rare person indeed who can progress very far in
computer literacy without at least some formal instruction. We
gee in the microcomputer a device with definite characteristics
that must be explicitly learned. We do not blame ourselves if, in
the abmence of inatruction, ve are unable to make much use of
computers.

Thinking, on the other hand, is momething that most people do
remarkably well without any formal instruction. That is not to
say, of course, that wve could not all improve our thinking skills
with formal instruction; but it ias to suggeast that, in the caase of
thinkiny skilla, ve are dealing with momething quite different
from other subjects in our curriculé.

If the schools of the past did not explicitly teach thinking
skills, yet managed to turn out reasonably good thinkers, what did
they do that the schools are not nov doing? For one thing, they
aimply exiasted at a time vhen reason was held in higher repute
than it nov ia. I cannot prove that, but it’s worth considering.
They also required a lot of writing, and writing is notorious as
an instrument of thought.

Hovever, achoola of the preaent cannot, in a direct and
immediate wvay, control the spirit of the times in which they must
function. Writing, for all its utility as a tool of thought,
cannot be expected by itaself to overcome studenta’ deficiencies in

think.ng skilla. So wve are left with the proposition that

=12~



something must be done to teach thinking skills in the publiic
schools.

There are two fairly obvious ways to go about it. You can
introduce into the curriculum a new subject with a new and trendy
name, Oor you can embed the teaching of thinking skilla throughout
the existing curriculum. There is ample evidence in the
literature that either approach can be made to work. There are
several dangers in the firset approach. For example, it is easy to
overload the system itself. There is only time in the day for s=so
many subjecta; introducing a nev one may cost an old one.

In addition, although there is evidence for the efficiency of
teaching thinking by teaching about thinking, by making thinking
itself a subject like English or math, the risk is run that
teachers and students alike will treat thinking in the same
unproductive vays that they have sometimes trea‘ed other subjects.
The teacher will drill into the students’ headas the fourteen steps
of criticel thinking, and the students will dutifully list those
steps on the next quiz, vithout bothering ever to apply them to
any other aspect of their lives, in or out of school. Finally, by
igolating thinking skills as a separate item in the curriculum,
you make them a likely target for the first "no frills" budgect
cutter vho comes along.

By embedding the teaching of thinking skills in every subject,
on the other hand:

1. You are likely to take less time away from subject-area
studies;

2. You give students more opportunity to apply the thinking
g8kills they learn in diverse situations;

Q 1
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3. You effectively forestall the possibility that thinking
askillas will be deleted from the curriculum the moment they
are no longer a "hot item."

Embedding the teaching of thinking skills into every subject
area also increases *he likelihood that all students, regardless
of achievement level, will benefit. Higher order skills should
not be considered the special province of the gifted and talented.

Whatever method is used to place thinking skills into the
curriculum, it is iwmportant that ve not lose sight of environment
and attitudes. No amount of explicit teaching of thinking skills
vill ever overcome implicit environmental clues telling students
that independent thinking, far from being valued, is likely to get
them into trouble. A teacher or an entire school system that is
unvilling to entertain merious questions about its goals and
methoda, or allov open discuasion of issues of imporiance raised
by studentas--such as censorship of school book lists--is unlikely
to produce a crop of questioning students. Thinking skills must
not only be explicitly taught, they must be practiced; they must
be exemplified in the behavior of teachers and administrators; and
they must be valued in students. When these criteria are met, ve
may expect to see students disposed to evaluate claims on the
basis of evidence and willing to conform judgment to principle.

Assuming then that we are agr2ed that higher order thinking
skills can, at least in some degree, be taught, ve come to the

question of measurement.
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3. Can thinking gkillg be tested?

There ig no reason why they cannot. Though there are
conaiderable differencea between thinking skills and other skille
taught in the sc:00ls, the fact remains that thinking skills,
though perhaps not themselves observable, when exercised, produce
obgservable outcomes; and observable outcomes can be measured.

Admittedly, not all authorities take the same view on the
subject. In the March 1984 issue of Phi Delta Kappan, for
inastance, Bar , K. Beyer stated that: "The best measure of
students’ ability to think may be their behavior as they sift
through data to arrive at a conclusion or as they go about solving
a problem. The development of instruments or observation
techniques that can measure such behavior ought to be a major
priority of test makers." There is no reason to believe, hovever,
that stsndard multiple-choice items cannot be constructed in such
a vay that they can only be correctly ansvered by engaging in the
kinds of higher order thinking skills that have been discusseed.
Why shouldn’t students’ esbility to engage in those skills be
assesged vith existing instruments and with instruments that can
be fa.rly readily produced?

Nevertheleas, I think development of test inatruments of the
type Dr. Beyer advocates might be a very good thing indeed. Such
instrumenta might well provide a more useful degree of uiagnostic
information than is presently available. Having the information
the* a student ias deficient in, =say, deduction, is of limited
value if you do not know vhat actual subprocesses to attack in

remedying the deficiency. I do not think it is either necessary
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or advisalle, howvever, for the education community to wait for
inatruments that may or may not soon be available, given that wve
are faced vith a critical problem and already have at our disposal
gome useful tools with which to begin to attack that problem.

I would suggest, for example, a norm-referenced achievement
test guch as the California Achievement Teste (CAT), Forms E and
F. Even though these tests are designed primarily to measure the
moat commonly taught basic skills, there are many items throughout
the geries that measure higher order thinking skills.

Theae items measure more than recall of facts or answvering
questions based on the information provided. The items were
developed to require students to analyze, to synthesize and to
interpret the information provided. Studies will be done during
the atandardization of CAT E and F to determine what kinds of
valid scores or results can be reported on these items. In
addition, CAT E and F has been developed so that there is a bhetter
probability that reliable and valid information can be obtained
for higher scoring students. Additional items have been included
at the difficult end of the range to minimize the chance of
students "topping out."™ CAT E and F vwill also provide
End-of-Course tests at the aecondary level for students taking
specific courses in algebra, geometry, physics, biology, world
history, American hiastory, computer literacy, and consumer skills.

While CAT E and F is s8till primarily designed as a measure of
bagic gkilla, procedures and information have been built in to

also provide useful and valid information on higher order skills.
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In Conclusion

To close, it may be useful to very briefly rciterate szseveral
of the points made earlier.

I it necessary explicitly to teach higher order thinking
skilla? Given the mounting evidence that our students are
deficient in such skilla, I think the answver is clearly yes.

Is it, in fact, possible to teach and test such skills?
Conaiderable evidence suggesta that it is.

Is it sufficient explicitly to teach higher order thinking
skilla? Absolutely aot! I think the education community needs to
take a hard look at vhether or not it provides an environment in
vhich thinking skille, once ecquired, can flourish. Providing

that environment is in the long run at leaast as important as any

formal teaching, testing, and remediation ve can provide.




DEVELOPING MICHIGAN'’S ASSESSMENT OF THINKING SKILLS:
DEVELOPING MICHIGAN’S PROGRAM

Edward D. Roeber and Betty L. Stevens
Michigan Department of Education

In July 1984, the Michigan Department of Education wvas
funded to inveastigate and plan a higher-level assessment
program. Specifically, the Department budget bill included the
following language: "...develop advanced skills tests for use
in grades four, seven, and ten in the areas of language arts and
mathematics..." Although Legiglative intent waa clearly to
develop more difficult assessment tests, ataff of the Michigan
Educational Asseasment Program (MEAP) have also explored the
poasibility of including tests of higher order thinking skills.
The following is a deaéription of the current MEAP status of and
an examination of hovw it might be changed, what might be
changed, what might be tegsted in the future, and issues which
mu3at be addressed. As wvith any developmental project, what
emerges in a year or tvo may bear little resemblence to current

plans.

The Current Assessmeat Program

The current MEAP program assesses all students in grades
four, seven, and ten in the areaes of mathematics and reading.
This program haa been in existence since 1969-70. Results ot
the MEAP Program are used to help students make up skill
deficiencies, aa wvell as to provide schools with a point of

departure in reviewving and revising their curricula in these
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areag. Scores of individual students are not used in promotion
or graduation decisionsa. Over the years, scores on the tests
have improved considerably, most notably in ' > areas of
reading.

Because results are reported in the newspapers, school
personnel, parents, and the general public are very sensitive
about information wvhich may reflect negatively on individual
schoola or local districts. This concern often stimulates
school diatricts to take steps to improve astudent performance by
making changes in school programs. Staff of the Department
(asaesaﬁent, instruction, compensatory education, and so forth)
apend a considerable amount of time assisting local districts to
use the resulta appropriately, as well ag to report them in a

useful manner.

Forces For Change

A major force for change of MEAP, of course, has been the
spate of reports on the condition of education nationally and in
Michigan. A number of these have proposed using testing not
only as a vehicle to monitor student achievement but also as
stimulus for educational reform. In Michigan, for example, a
aspecial report (Sederburg & Rudman, 1984) was prepared that
examined changes in performance for various subgroups of
studenta, particularly at the high school level, where
comparative data on atudentz in Michigan and the nation is

available using college-entrance tests ~uch as the SAT. This
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report vas written in response to A Nation At Risk and Michiyan

State Board of Educetion plan for the future (A Blueprint for
Action, 1584), which included recommendatione made by the
Michigan High Schocl Commission. The following is taken from

the summary of the Sederburg and Rudman report:

Over the paat fev years, atate and federal educational
policy has targeted the lover achieving student. This
targeting of funds and effort hae yielded results.
Hovever, it is apparent that, at the same time, ve may
have neglected the better achieving student. In contrast
to the prevailing belief, the brighteat students have
not succeeded regardless of the educational aystem.

Consequently, ve are calling for a shift in educational
policy. We must create an educational ayatem that
challenges all young people and develops students to

the beat of their abilities. Emphasias on teasting for
basic skilla for high school graduation and grade pro-
motion reinforce the attitude that teachers and
administrators should be most concernsd with the lower
achieving student. While it is worthwhile to insure that
all students posseas "essential” akilla before graduation,
ve must not overlook the student wvho is not challenged

by minimal objectives.

The recent proposals made by the State Board of Education
go a long vay tovard accomplishing the goals outlined here.
Hovever, the entire focus must be ghifted avay from minimal
skilla vhich tend to bring high achievers down vwhile trying
to bring everyone up to the highest level possible. The
State Board and the legislature will need to clarify

their philosophical direction as well aes set specific

goals for vhatever educational reform they wish to

achieve in the 1980’s.

Proposgsals For Change

The Sederburg and Rudman paper contained the first proposals
for developing a higher-level teat. Although the State Board of
Education’s report included changes for the assessment program,

such changes dealt only with broadening the scope of MEAP to
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include periodic, every-pupil testing of other subject areas
including Health, Science, Career Development, and Social
Studies. The Sederhurg-Rudman article, however, dealt
specifically with higher-level assessment by suggesting, among

other things, that:

1. The testing progi :m of the State Board of
Education should be changed tc adequately mesasure
all Michigan students, not just those below the
achievement level determined by the State.

a. The State Board should establish a
qualified task force to develop such
a testing program.

k. The legislature should mandate this
testing program through the budget of
the Department of Education.

2. The State Board of Education set achievement goals
to be attained by all achievement classifications
by a specific date. In their "Blueprint for
Action" the State Board calla on local boards to
initiate a 3-5 year plan to improve achievement.
Similarly, the Board ahould set st~te goals to
improve all categories of Michigar youngsters.

3. State policy should reflect an effort to pressure
local school districtas to provide programming for
the entire spectrum of students. The state
testing program should be used to validate or
accredit local school diplomas for all students.

a. Achievenment teats administered as
early as the tenth grade should point
to areas for potential remediation.
The 1@th grade test should emphasize
reading, language and basic math
skills.

b. An l1lth grade exam should include
phyaical acience, biological science,
and social science. The 12th grade
year would be used to assist students
vho did not meet essential skills in
the 10th and 11th grade exams.

c. The State Board of Education should
use these teats aa the basia for
accrediting high school diplomas.
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A response to the Sederburg and Rudman paper by the
Department of Education guggested possible direr‘ion for the

MEAP Program:

The other vay in vhich MEAP mey change in coming years is to
assesa studenta beyund the baaic skill level. This
discussion pr¢asumes tha* (1) testing hasic skille is valid
and will atill be carried out, (2) testing higher-level
skills ashou.d emphasize the same purposes as the regular
MEAP program (i.e., individual student assistance, curricula
reviev and revision, reporting to various audiences), (3)
students should be identified bhased on their bhasic skill
achievewment, (4) such higher-level akills are either more
difficult subject matter content, critic .1 reasoning skills
or higher-level thinking skills (e.g., analyasias, synthesis
and evaluation from Bloom’s Taxonomy), and 5) the students
identified can be offered a school program vhicl. mee.s their
educational needs, even as schools are helping students vho
have not ams yet achieved the wminimuma. The presumptian is
that schools (and the State) can emphasize hoth "besic"
skills and "advanced" skills and not have to choose one aver
the other (Roeber, 1984).

MEAP staff proposed a plan that included a tvo-tier
approach, with all 4th, 7th, and 10th grade students taking the
basic skill level and those that passed, the higher-level
examination. It wvas proposed that advanced tests be developed
at three levels (grades 4-6, given in seventh grade; grades 7-9,
given in 1@th ygrade; and grades 10-12, given in grades ten,
eleven, and twvelve). Staff also developed a list of technical
and policy issues for testing beyond the basic skills.

The Departmer: plan waa presented to the State Board of
Education in early 1985. After considerabhl. discussion, the
State Board approved the MEAP staff plan for a higher-level

assessment program and directed that o asiudy group be convened
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to examine issues and to develop a tentative asseasment plan.

Developing the Plan for The Higher Level Assessment Program

Since late 1984, Department staff have been meeting with a
planning group conasisting of local and intermediate district
educators, college and university specialists and others.
Represented on the group are gifted educators, assessment and
curriculum specialiasts, content area specialists (e.g., science,
reading), and adminiatrators.

The Higher Level Assesament Committee has spent a
congiderable amount of time discussing methods to address
student needs, particularly those of students who already pass
the current basic skills tests. Very early in these
discussiona, it wag spparent that there wvere sharp differences
of opinion regardiang the direction MEAP should take. Some
members of the advisory group, for example, proposed toughening
the current content standards tested in MEAP. Others, however,
suggested that testas of critical thinki .g, critical reasoning,
or thinkiné skille be used.

The group has been pursuing both options. Discussions have
focused on vhat "tougher" standards really mean, how
higher-order thinking could be tested and how thias program could
mesh with the current basic rkills program. Other.: have been
examining various approaches to teaching thinking skills,
looking particularly at how thinking skills are defined and the

implications for teating. While viewed originally as an
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alternative to the current basic skill program (or, at least, a
more difficult extension of it), thinking skills is now viewed
as a logical complement to the current program, plus any new
program wvhich might be developed.

With thias background in mind, the committze began to examine
alternative approaches to the nev asseasment program. Members
of the committee were challenged to develop a nev assessment
program model. Thus far, twvo plans have been suggested. The
first (Rudman, 1985) is much different than the second (Downing,
Johnson-Leviga, Leddick, Lohr, Stevens, 1985). Each is described
more fully below.

The Rudman plan proposed a different approach than proposed
earlier by Sederburg and Rudman. The newv plan is predicted on
seven assumptions:

1. The pover of state-mandated asaessment programs has

been convincingly demonstreted to be a force in
instituting inatructional change within the achools.

2. Higher order reasoning skills can best be taught as
an integral part of aome specified body of knowledge.

3. There is a demonstrable relationship between
focused instruction and student performance at
all levels of ability.

4. Schools can be effective if the mandate given them
is strong enough and if adequate resources are
available.

S. There is a limit to the amount of resources--human and
fiscal--that are available for education.

" 6. The schools are an important instrument in affecting
social and economic policies of a nation.

7. Recommendations for reform of any institution,
including the schools, must be based on a reasonable
expectation of stability of public policy (pg. 25).




Rudman goes on to make four recommendations:

1. The State should develop a plan which incorporates
a tvo-tier evaluation of student academic status;

2. The State should establish & standard setting
advisory committee;

3. The State should assume a major portion of the
funding for mandated assessments;

4, The State Department of Education should establigh
a technical advisory committee to determine test
specifications, set criteria for selecting tests,
and recommend tests or test contractors.

Rudman suggests that the current Michigan Educational
Assessment Program should be "mandated on a matrix-sampling
basis rather than an every-pupil requirement....Matrix sampling
could yield useful information for public monitoring of minimal
achievement within the state’s schoole while at the same time
reducing the amount and testing time....He further suggests that
this program be administered at grades 4, 7 and 9, with
concentration on the first tvo levels of Bloom’s taxonomy
(Knovledge & Comprehension).

Rudman also recommends that a second tier of testing should
be undertaken by the Michigan Department of Education. This
testing should be mandated on an every-pupil basis in grades 1,
3, 5, 8, 10 and 11. The content of thease tests should include
much more than Reading and Mathematics. It should measure the
language skille, social sciences, science, and listening skills
at the appropriate grade levels. The content of thege tests

should consigst of levels 1 to 4+ of the Bloom Taxonomy
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(depending upon the grade level at which the test is
administered). It should be so constructed that there are
sufficient items at a variety of difficulty levels from .30-.90.

The other proposal under consideration by the Higher-Level

Assegsment Committee was prepared by a subgroup of the Committee
(Downing, Johnson-Lewias, Leddick, Lohr and Stevens, 1985). This
proposal is coneiderably different from the Rudman plan, in that
it suggests that every pupil should be included in the same
testing program.

Five basic assumptione underlie this approach. They are:

1. The Procesasing of knowvledge is critical to the current
information society, therefore the accumulation of
information must be accompanied by increased emphasis on
problem finding, problem solving, critical thinking and
decision making.

2. For some studenta, employing higher order thinking may
lead to more successful acquisition of basic skills.

3. A state mandated assessment program can and does drive
curriculum in newv directions.

4. Focused instruction results in acquisition of identified
skills.

S. Test construction should not be attempted without
congsideration of program implementation and acceptance
factors. Any new program must be built on what
currently exiatasa.

The subgroup has recommended that the State continue a one

tier assessmert program to evaluate student academic progress.

Within this program, however, it is recommeﬁded that the

existing assessment program be expanded to include:

1. "easential skills" as these not only subsume basic
skills but can expand to include areas of greater
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difficulty;

2. a vwriting component which focuses on higher order
thinking;

3. an indicator test to assess content of specific skills
involved in problem finding, problem solving, critical
thinking and decision making.

In order to articulate the new MEAP for educators and the
public in general, it is recommended that changes occur in a
phased approach as follova:

In Phase I, the current MEAP would be expanded to include a
measurement of thinking processes identified in accordance with
Bloom’s taxonomy and essential ekills in the areas of Reading,
Hathematies and Writing. Students vould be tested in grades 4,
7 and 10.

Phase Il would replicate Phase I and, in addition, an
indicator teat would be administered to students in Grades 3, 6
and 9. The indicator would delineate the skills of
problem-finding, problem-solving, critical thinking and
decigion-making.

Phase III would replicate Phase Il (i.e., the indicator test
would continue to. be administered) but the indicator skills
would be measured on the Grades 4, 7 and 1@ essential tests.

Phase IV would be the same as the preceding Phase III. This
final phase may include a Grade 12 test where high school
subject content would be assessed.

A the Committee discussed these two plans along with the
original tvo papers, a list of issues has emerged. These issues

are shown below, as well as the initial "votes" of the




Committee. The list of issues will form the basis of future

digcussions of the Advisory Committee.

ISSUES OPINIONS OF COMMITTEE

1. Should thinking be tested? 12-Yes 0-No

2. 1If yes, ashould thinking be tested:
a. as as geparate content area? @-Yes 7-No

b. within the subject matter content?
i.e., within science, social

studies, etc.? 8-Yes ©-No
c. a combination of a & b? S-Yes 4-No
3. Should there be a two tier test? 7-Yes 4-No

(If no, go to 6)
4. 1If Yes to 3:
a. Should tier 1 teat only essential
subject matter and tier 2 test only
thinking skillsg? 0-Yes S5-No
b. Should tier 1 test essential subject
matter and thiking skills and tier 2
test harder subject matter? @-Yes S-No
€. Should tier 1 test essential subject
matter and thinking skills and tier 2
teat harder subject matter and
thinking skills? 7-Yes @-No
5. If Yes to 3:
a. Should all students take both tiers? 7-Yes 1-No

b. Only those "passing" the 1lst level

take the 2nd level? 0-Yes S-No

c. Teat all gtudents on level 1 aad
sample test level 2?7 @-Yes 3-No

d. Sample test level 1 and test all
sgtudents on level 217 1-Yes 2-No
6. Should there be a writing assessment? 12-Yes @-No

If yes, how should it fit with the above?
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Responses:
Level 2 Test
Compose a persuasive statement which relates
thinking to content
Given to all students in tier 2
Every-pupil testing
It could be done 1 of 2 wvays:

1. essays within content area
2. in separate content area

Completiang the Plan

The Higher Level Advisory Committee hopes to finalize the
plan for a higher level assessment program by October, 19885.
Once completed, the plan will be submitted to the State Board of
Education for review and action. If the State Board of
Education approves the plan, staff will immediately begin to
present it to local educators throughout the State, and at the
same time will begin to develop the specific list(s) of skills
to be measured. It is anticipated that it will take at least
two years to finalize the list of skills and appropriate

measures of them, and that it will be at least three years

before a revised assessment program can be implemented.
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ASSESSING HIGHER ORDER THINKING SKILLS IN CONNECTICUT:
LESSONS FROM CONNECTICUT

Joan Boykoff Baron
Connecticut State Department of Education

Since 1982, the Connecticut Assesament of Educational
Progress (CAEP) program has been syatematically integrating
higher order thinking skilla into its asseasment of subject
matter domaing in grades 4, 8 and 11. To complement these
efforts, the nevw Connecticut Mastery Testing Program has
incorporated many inferential and evaluative comprehension
skills into ite fourth grade reading test, and conceptual
understanding and problem-solving skilla into its fourth grade
mathematicas test (msee Tirozzl et sal. 1985). This paper will
firat summarize wvhat ve have learned about studentas’ thinking
skills vhen measured in the context of social astudies and
English language arts. Then, it will summarize what ve have
learned about hov to measure higher order thinking skills,
discussing some of the current methods being explored and the

challenges vhich lie ahead.

The Performance of Connecticut Students

In general, Connecticut students perform either the same as
or slightly better than the national sample tested by the
National Assessment of Educational Progress. Furthermore,
Connecticut gtudents in the early and mid 1980°s are performing

about the same aa they were five years earlier. It is against

this backdrop of rather typical and stable performance that we




are confronting the disappointing results found on higher order
thinking skills between 1982 and 198S.

On our 1982-83 Social Studies Connecticut Assessment of
Educational Proqress (CSDE, 1984) students performed poorly on
many items measuring higher order thinking skills. For example,
*atudents had difficulty in recognizing associations such as
cause and effect wvhen more thought than immediate recall vas
required, in drawing conclusions from evidence and in
interpreting data." Five of the nine statewide recommendations

in social studies pertained to thinking and are presented belov:

0 Provide students with as many opportunities as
poseible to interpret information rather than merely
recite it back in an identical form.

o Encourage gstudents to interpret information
depicted in grapha, charts, and tables rather than
s8imply read it.

o Emphasize the personal relevance and modern day
implicationas of social studies concepts.

o Place greater emphasis on cause and effect
relationghips.

0 Incorporate problem solving and logical
analyegis in the context of social studies.

Similar findings from our 1983-84 English Language Arts

Connecticut Assmessment of Educational Progress were reported to

the Connecticut State Board of Education:

One finding that pervaded the assesament in
reading, literature, listening, study ekills,
writing, and computer literacy wvas that gtudents
do well on the literal comprehenaion level and not
80 wvell at the higher levels of thinking. Qur
students have learned a lot. They have many facts




at their command and they can solve simple
one-step problems. However, when they are asked
to infer, integrate, and evuluate, performance
drops. Furthermore, when they are asked to solve
more complex problems involving the application of
knovledge to nev situations, the condensation of
information, the synthesis of several pieces of
information or the solving of probleme requiring
several steps, performance drops. In addition,
vhen students are asked to develop and maintain a
point of viev and support it with reliable and
aufficient evidence, performance ig poor.
The reat of this paper is devoted to some lessons we'’ve
learned on hov to assesa thinking skills and to a brief

description of some of the challenges that lie ahead.

Using Multiple Approaches to Assess Thinking Skillse

The firast lesson ve learned is about the importance of using
multiple approaches to assess thinking skills. Frederickson
(1984) alerts us to the bias inherent in relying solely on
multiple choice items. In our two most recent CAEP asseasments
ve used multiple approaches. In English language arts, for
example, ve measured writing skills with five approaches which
included more than one hundred multiple-choice items, two direct
measures of writing requiring writing samples from narrative and
persuasive discourse modes, a dictation test, a note-taking
exercige, and a revising and editing test in which students had
to correct errors made by others. Furthermore, in an attempt to
be eclectic aa wvell as thorough, ve used holistic, primary
trait, and analytic scoring rubrics to score our writing

gsamples. Our experience cleerly demonstrated that these three
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scoring rubrice provide information of such varying levelz of
specificity about both content and mechanics that tiac choice of
scoring methods should be dictated by the purpose of the test
and the degree to which the information will be used by teachers

to influence the instructional process (See Baron, 1984).

It is unfortunate but true that different measures of the
same trait uasing different methods often provide different

results. For example, spelling results using multiple choice

items requiring students to aelect the one misspelled word from

among four a&lternatives, differ dramatically from spelling

regults generated from a paragraph densely laden with an

ungpecified number of errora which students have to locate and

correct. (See Baron, et &l. 1985 and CSDE 1985 for some !

examples. ) 1
Fortunately, sometimes different approaches yield

corroborative results, a particularly reassuring finding when

one is preparing to embark on a major effort to remedy a

problem. One example of corroborative data wvaa found on our

English language arts test vhen wve used three approaches to

measuring studenta’ ability to recognize and provide good

support in writing. Student performance wag consistently

disappointing. On a persuasive essay, at all three grade levels

tested (4, 8, and 11), fewer than S percent of the students wvere

judged to have provided enough support to convince a television

critic to either write t.are editoriala like the one he had

written or to take back what he had written. Fewer than five
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percent of the grade 8 studentas provided support that was judged
adequately deep, sufficiently credible, or amply numerous. The
grade 11 students performed slightly better with 17 percent
providing gufficient support to validate their position and 31
percent explaining the stated reasons with ample explanation.
On the revising teat, wvhere students wvere specifically asked to
provide support for purchasing school computers, the grade 8
students outperformed the grade 11 atudents with juast over a
quarter of the grade 8 studenta providing two or more credible
facts, examples and/or reasons as support. (The corresponding
number of eleventh grade atudents vas 12 percent.) On a
multiple choice item requiring students to recognize an essay’s
greatest veaknesms, only 40 percent of the grade 8 students
identified the corract anaver, "It does not provide enough
supporting examples.® (See Baron & Kallick, 1985 for aome
examples and CSDE, 1985 for a more detailed description of the
findings. )

Our recently completed science assessment also used multiple
assessment approaches. We measured the same concepts using
multiple choiée items, short essay questions, and a practical
test which included short taska like focusing a microscope,
viring an electrical circuit to light a bulb, weighing,
measuring and sorting objecta, and conducting an experiment. 1In
examining the data, the importance o: using multiple approaches
vag quite evident. Consider the multiple choice item provided

in Exhibit 1. What conclusiona might be drawn from the data
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which shows that 71 percent of the fourth grade students
anevered this item correctly, as compared wvith just over
half 2. the eighth and eleventh grade students? Our state
advisory com—ittee generated lots of hypotheses ranging from
skeptical suggestions like "it’s an anomaly" <o more
optimistic ideas like "these fourth grade studentsg must be
getting the ‘hands-on experience’ that many of the gcience

experts in the state hav- been advocating." Imagine the

Exhibit 1
Percentage of Students Suppoee that you want to drop a
Selecting Each QOption penny and & quarter at exactly

the sans time and have them hit
the floor at exactly the same

Gr.4 6Gr.8 Gr.1ill time. Which picture BEST shows
how you would hold the penny and
17 31 30 A the quarter just before you drop

71 S6 S7 de them?

8 a 9 c
4 3 3 D (0)
1 1 Q No.
resp. ; )

N

D. I don’t know.

Cxample of science -choice item mesasuring higher order thinking
skill.
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committee’s surprise when they turned to the results of the
practical exercises in which fourth grade students had been
asked to predict wvhat would happen if a penny and a quarter were
dropped together and discovered that only 5 percent gave the
correct response that they wvould fall at the same rate. It then
hecame clear thet the students did not really understand the
physics concept being measured by the multiple choice test item

in Exhibit 1.

To Infuge Thinking Skille into Subject Areas or Keep Them
Separate?

The second majar lesson wve’ve learned concerns the debate
over vhether to infuse thinking skilla into the curriculum and
the test or wvhether to teach and assesa thinking skills
separately. Perkins (1986) referas to this as the
"gens:ality-pover tradeoff." If you teach a broad skill, it
vill have wide generality to many areas but not much specific
applicability tc any particular subject area. 0On the other
hand, if you teach a narrowv skill, it wvill boost performance in

that narrov area but have little applicability to other areas.

Infugina Thinking Skills into Subject Ares Curricula and Tests.

If one chooeses to infuse thi:king skills into the assessment
of subject areas, Bloom’s taxonomy (1956) can be very useful in

designing tes. itemas if the taxonomy is used systematically. We

(RS
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initially used Bloom’s taxonomy to help us create a test that
vould be balanced across social studies disciplines. On prior
assesasments, atudents generally performed more poorly on =same
subsets of skills than others. There vas alvays the temptation
to conclude that students knev less about those areas. Hovever,
vhen experts scrutinized the various groups of items, often they
could explain the regsulta on the basis of the cognitive skills
demanded. In order to avoid drawving inaccurate conclusions, we
assigned to each item on the test a Bloom’s taxonomic level and
equally distributed the levels across the subsete of items that
vould be reported. 1In this vay, if differencea among the item
groups emerged, the differences would not be a function of
different cognitive skills.

One of the findingas wvorth noting is that cohtrary to popular
~elief, knovledge items are often the most difficult items on
the test because of their senaitivity to instruction and recall.
In order to get a knovledge item right, the atudent has both to
have learned the information and to be able to recall it.
Because there is no standardized statevide social studies
curriculum or list of approved textbooks used in Connecticut,
the likelihood of all studentsa being exposed to any particular
piece of information is low. Even if they had been exposed to
the material, they would still need to recall it, often after a
period of several years. By contrast, some of the higher order
thinking skills iteme vere developed with generally well known

information that students vere required to apply. Had ve not
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tried to do this, if a student got an item requiring higher
order thinking skills wrong, there would be no way to know
vhether it was because the student did not have the requisite
knowledge or whether the student had he knowledge but could not
use it. An example of such an item is provided in Exhibit 2.

In this item, the only knowledge required concerns the concept
that two nations would be more likely to work together when they
each had abundant resources that the other needed. What we
learned from items like this one is that these concept
application items are often not a8 difficult as knowledge items

asgessing less commonly known information.

Exhibit 2

Below are the nameas of some imaginary

countriea that are neighbors. In vhich

of the following situations would the

two neighboring countries be MUST Percentage of Students

LIKELY to work together? Selecting Each Option

Gr. 8

A. Lam has coal but not enocugh wheat.

Alf has coal but not enough cotton. S

B. Dara hag oil but not enough food.
Mondo has food but not enocugh oil. 8ls

C. Clowv has foaod but not enough water.
Tarm has food but not enough wood. 9

D. Kant has sugar but not enough copper.
Nale has potatoes but not enough fish.

v

Example of science multiple choice item measuring higher order
thinking skill with familiar concept.
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For further clarity, we used a more systematic procedure called
"nesting". In nesting, several items were created to cover the same
topical areas, but at different levels of conceptualization. In this
wvay, when gtudents perform poorly on questions requiring higher
degrees of conceptual thought, it can be determined more accurately
vhether that veakness waa due to a lack of factual knowledge or
vhether the problem lay elsewhere. It is often the case that
students can provide factual information, but they lack the skills
. cegsary to successfully apply the information to probleme using
those same facts. An example of nesting is found in Exhibit 3. In
the first question 59 percent of the eighth grade students indicated

that wvhen presented vwith the definition of supply and demand, they

Exhibit 3
The price of a product is determined by Percentage of students
the relationship between people’s wants Selecting Each Option
and needs, and the availability of the
product. This is called Gr. 8
A. Bupply and demand. 59
B. price fixing. 19
C. black market. 12
D. bartering. 9

If the law of supply and demand works,
the farmer will obtain the highest price
for crops when

A. both supply and demand are great. 41
B. both supply and demand are low.

C. supply is great and demand is low. il
D. supply is lov and demand is great. 38+

Example of "nesting" uaing two social gtudieas items.




could label it. Howvever, on the second question, only 38 percent of

the grade 8 students could apply that definition to a hypotheticel
gituation requiring the understanding of an inverse correlation.
Several psychologists and philosophers have diacussed the
importance of integrating critical and creative thinking and
reasoning skills into subject areas. tSee Glaser, 1984 and McPeck,
1981.) It therefore seems unconscionable to not devote our
psychometric energies to continuing to develop compatible assessment
atrategies. (This applies not only to atate tests but to local and

national tests as wvell.)

Teaching and Testina Thinkina Skills Separately.

As noted earlier, there are also many experts in the field of
thinking skills vho advocate testing higher order thinking skills
separately. Because he has authored several teats on critical
thinking, Robert Ennias is often cited as one such expert. This i=s
only partly true. In July, 1985 at a presentation at the University
of Massachugetts Critical and Creative Thinking Program Summer
Lecture Series, Ennia made clear his position that critical thinking
gkills should be assessed in hoth ways--as infused and isolated.
This is the current poaition of many of the experts who have been
identified with "isolating® thinking skills, and it is the position
of the Connecticut State Department of Education as well. At the
present time, we have a statevide committee overseeing the
development of a variety of approaches to asseas higher order

thinking and reasoning skills in the elementary and secondary

grades. This is part of a larger effort to develop appropriate
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objectives, suggested instructional activities and learning

strategies, and ataff development activities from kindergarden
through high school. Two aspects of this larger program were

pilot tested in the fall of 1984 in grade 4. These included a
set of multiple choice items based upon Sternberg’s iriarchic

theory of intelligence and a multiple choice test of critical

thinking skills developed by Ennis (1985).

When Sternberg wvas asked to help develop multiple cheoice
test items based upon his triarchic theory of intelligence, he
selected the following 12 objectives as being appropriate for
fourth grade students uaing a muitiple choice format (gee
Sternberg and Baron, 1985):

l. Standard verbal analogies

2. Counterfactual verbal analogies
3. Standard number geries

4. Figural clasasifications

S. Everyday inference

6. Counterfactual everyday inferences
7. Inferencea about advertisements
8. Linear syllogisms

9. Spotting contradictions

10. Learning from context
11. Route planning
12. Mathematical and logical insights

The objectives developed by Ennis are presented below. The

prelimini ry results of the test as well as a description of some

protocol analyses are described in Ennis, 1985.

DEFINE AND CLARIFY

1. 1Identify central issues and problems
2. Identify concluaions
3. Identify reasons

4
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4. Identify appropriate questions to ask, given the
gituation

5. Identify assumptions
JUDGE INFORMATION

6. Determine credibility of sources and observations

7. Determine relevance

8. Recognize inconaistency
INFER: SOLVE PROBLEMS AND DRAW REASONABLE CONCLUSIONS

9. Infer and judge inductive conclusions

10. Deduce and judge deductive validity

11. Predict probable consequences

It might be interesting to note that Ennis’ items were pilot

tested both as reading itema and as listening items where the
students also savw the item as it was read aloud. On average,
the students performed about 6 percentage points better when
they heard and sav the items, although there vwere some items
wvhere there vere no differences between the two presentations
and othera on vhich students performed better wvhen they read the
iteme without hearing them read. This motivated us to ask Ennis
to develop a cartoon version of the test to be used for children
in elementary school. The cartoon version of the test is
designed to reduce the reading load and be more motivating for

elementary school children. We are currently pilot testing the

cartoon version on the grade & test in Fall 1985.

The Challenge Ahead

It has become increasingly more apparent that there is a

larger payoff in teaching learning strategies than in teaching

specific knovledge (Perkinas, 1986). Furthermore, teachers




should "teach for transfer", looking for applications of the

same skills in a variety of contexts. We hope our assessment
instrument will develop in parallel ways, with attention paid to
measuring the same thinking skills and strategies as applied to
different subject areas.

In trying to develop assesasment approaches we recognize the
need to develop activities and items that have "ecological
validity" or a high degree of verisimilitude. In other vords,
the items should be similar to those that students will have to
face in their lives. For example, one of the desirable traits
of good thinkers is that they persist in the face of failure.

We are therefore looking at ways to incorporate persistence and
sustained thought into our assesement. Certainly writing
exercises can be ecologically valid and incorporate sustained
thought. And certainly, our science tests incorporated these
traits into the practical section of the test requiring students
to deasign and conduct an experiment.

As described in Baron (1986) another fruitful area for
evaluation is in the assessment of students’ dispositions as
they relate to students’ thinking. Brandt, (1985); Costa,
(1984); Duckworth, (1978); Ennis, (1986); Feuerstein, (198@);
and Nickerson, (1986) have provided lists of dispositions of
good thinkers. Efforts are currently undervay in Connecticut to
develop an inventory of thinking skills dispositions that can be

used by teachers and administrators to monitor students’

attitudea and dispositions.



In the past few years, apart from discovering the
inadequacieg in students’ thinking skills, we are beginning to
better understand the iassues, problems, and needs related to
assessing thinking. If assessing thinking skills becomes a
national priority, wve can look forward to the collective wisdom
of psychologists, philosophers and psychometricians assisting
educatoras to develop instrumentas that will more accurately
determine the extent to which our students are becoming better

thinkers.

r
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THE ASSESSMENT OF HIGHER-ORDER THINKING SKILLS:
RECENT DEVELOPMENTS

John Fremer and Mark Daniel
The Psychological Corporation

This paper identifiea thirteen developments related to the
agsessment of higher order thinking skills (HOTS). In our
listing and analysis ve attempt to bring together teating,
curriculum, and instructional points of viev because ve are
convinced that it is the users of test results vho have the
greatest potential to help students and improve programs. The
beat a test can do is to provide information on a sample of
student skills. It is the teacher in the classroom, the
curriculum supervisor, the school administrator or the program
evaluator vho must apply this information in an effective :ay.

It wvill be umeful to comment briefly on terminology. We view
*higher order thinking skills" as those skills that go beyond
straight recall or learning of facts. They encompass a wide
range of activitieas including problem identification and problem
solving, evaluation of information and of argumenta, deduction,
inference, taking alternate pointa of view, creating reasonable
arguments in support of a position, and making decisiona. The
term "critical thinking" often is used interchangeably with
higher order thinking, but it also has a aspecialized meaning that
denotes a formal approach to problem analysis and argument

evaluation.

Dispositions, or motivational factors, also are central to

higher order trinking skills, bzcause without the desire to maka




good decimione and the villingness to consider nev ideas, the
reasoning abilities listed above are unlikely to be called into
play. A primary goal of higher order thinking instruction is to

create & habit of reflective thinking.

INSTRUCTION AND TESTING

A Major Trend

Major attention is being devoted to the development of
curriculum materials and tests directed at higher order thin)ing
skills at all educational levels. According to Edvard Glaser, a
founder of the critical-thinking movement and author of the
Wetson-Glaser Critical Thinking Appraisal, the current interest
in critical thinking is stronger and more videspread than at any
time in the last 35 years.

One vay of tracking an educational movement ias to look at
pre "= coverage. US Newvs & World Repcrt, January 14, 1985, had an
article, "Think. Nowv Schools Are Teaching How." The article
reported nn an American Federation of Teachers survey indicating
that six states out of 23 responding had passed lavse mandating
inat ‘uction in critical thinking. It described available
programs in the achoola. On February 6, 1985, the Hartford
Courant ran a story that vaa headed "State Says Johnny Can Read -
He’s Ready to Reason." The Sunday, May 19, 1985, Cleveland Plain
Dealer ran an article that had originally been written for

Harper’s magazine, "Why Johnny Can’t Think."




At the Michigen Testing conf{=2rence in February 1985, state
testing staff from Florida and Connecticut described higher order
thinking skills projects in their astatea. The emphasis in
Florida is on testing higher levels of the Bloom taxonomy within
content areas. The atate is vorking on developing realistic
standards for «verage-ability and high-ability students. The
State of Connecticut asked the Paychological Corporation to build
a higher orcder thinking skills test for grades 4, 6, and 8 to be
part of the statevirde mastery testing program. Connecticut has
engaged in very thoughtful and careful planning, bringing
together ideas from mary sources including Robert J. Sternberg of
Yale and Robart Ennis of the University of Illinois.

Textbook and test companies are also very active. The
Metropglitan Achievement Tegt Sixth Edition (MAT-6) that is
coming out in August 1985 has a Higher QOrder Thinking Skills
score. In addition, conferences on higher order thinking skills
are springing up all over the country. The Connect.zut State
Department of Education recently ran one, and it wvas
oversubscribed by 100%1 The International Conference on Critical
Thinking and Education Reform attractas a growing number of
participar*s from around the country, as doeas the Conference on

Thinking (held at Harvard in 1984).

Not Just a_ Reaction
Part of vhat is happening can be interpreted as a reaction to

the back-to- "he-basics movement, but other factors are clearly at
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vorl. Some of the focus on higher order skills is a direct
reaction to the amount of attention devoted to basic skills,
survival skills, and minimum competency teatang. The concern of
the Basic Skiils/Minimum Competency wmovement was to bring as many
students as possible up to a specified minimum level of
achievement. Exactly which group vas being focused on varied
somevhat frcm place to place, but it usually vas something like
the bottom 25% of developed ability. Hovever, all along people
have boen azking: "What about the average, above average, and
gifted student?"

On the other hand, one of the reasons ve feel that the higher
order skills movement is more than just the opposite of the basic
skills movement is that ve see evidence that curriculum
developers and educators vant to improve the reasoning & ills of
ALL students, not jumt the more able ones. In general,
instruciional programs are not targeted towvard special groups,
such as gifted and talented students. Instead, attention is
lL.eing paid to cultivating student reasoning skills over the
entire range ox student ability. Programs that do focus on
sp#cial groups may be aimed at lov-sbility r +her than
high-ability groups, such as Inat-umental Enrichment, wvwhich ie
intended to give low-achieving students the learning skills that
wvwill help them perform better.

Recent gcientific vork in the field psychology has provided a
foundation for the current HOTS movement. There haa besen a great

deal of attention paid to the processes involved in
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prablem-solving and leurning. Better thinkers may be gseen to
differ from less effective thinkers largely in how they approach
problems, rather than in their "mental hardvare.® This research
base has naturally encouraged efforts to add training in
cognitive processes to the school curriculum.

Test data are another impetus to the HOTS movement. Test
data have seen an extraordinary amount of use in virtually all
recent analyses of education. Some reasonable interpretationas of
National Assesament of Educational Progress (NAEP) and state
assessment data are being combined with misinterpretationa of the
Scholastic Aptitude Test score decline data. NAEP’s Reading,
Thinking, & Writing report (1979-80) pointa out that many
students se<m to lack the skills to evaluate the ideas that they
take avay from something they read. We believe tha: the NAEP
data do indicate a need for better training of thinking
abilities. Hovever, people have also used the score declines in
the College Board’s Scholastic Abtitude Teet and in the ACT to

drav unvarranted inferences about thinking skilles.

Modifiable Skills

An important characteristics of the HOTS assessment movement
ig its empheais on modifiable skilla. Thia is in contrast with
conceptions of human ability as somehow being fixed (a variation
on the "nature versuas nurture" controveray). We see people
vanting to improve the reasoning skills of atudenta, as opposed

to merely using tesis to classify students as being at different
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levels. The HOTS movement appears to be based on the assumption

that virtually all children can be taught certain problem-solving
techniques, strategies, principles, dispositionsa, and habits of
thought that will improve their ability to deal with problems
they encounter aes students and as members of society.

This emphasis on te«eching rather than claassifying is a very
positive development. It relates tc some other current trends:

o preparing people to do better on tests (the computer SAT
by Harcourt Brace Jovanovich vas a smash hit); and

o the interest in diagnosis in teating (the Stanford

Diagnostic Reading and Mathematics Tests are very

popular).

Defining Content

Teats can help to define the content of a movement. We did
an extenasive reviev of existing tests in the courme of developing
the Metropolitan Achievement Test Sixth Edition Higher Order
Thinking Skills acore. We found that some available tests seemed
to go beyond vhat vas appropriate for achievement teasting; that
is, they included figural snalogies or syllogistic reasoning
materials that are not generally part of the elementary or high
school curriculum. Other materials wvere exclusively taxonomies
that had not attempted to integrate the taxonomic terma with the
various subject matter disciplines. Still others seemed too
inclusive, labeling aa higher order thinking almost anything that
vent beyond the initial knowledge stage in any taxonomy. Existing

teats of thinking skills are too varied to serve as a guide to

the content of the hiyher order thinking skills movement.




Perhapa the main challenge involved in developing teasts of
higher order thinking skilla will be to select objectivea from
the broad domain. It is technically posasible to test for a large
variety of reasoning and problem-solving skills. However, not
all of theae skills can be covered in any single teat or perhaps
even in any test program. Some of these skills are more
important than others, in the sense that they have wvider
applications in school and work. For example, to borrow from
Robert Sternberg’s tcrminology% executive-processing akills such
as planning and strategy selection may be more important than
individual performance-component skilla. Further, objectives
differ in hov wvell they can be addressed in existing school
courses. The smelection of test content will be closely linked to

experiments in teaching higher order thinking skills.

Evervday Applications

A good deal of vork is being devoted to how thinking skills
can be cultivated so that students can analyze television news
advertising, political speeches, and other everyday presentationsa
of positions and arguments. Part of Edward Glaser’s motivertion
in developing the Watson-Glaser Critical Thinking Appraisal in
the early 194@’s was to help students of all levels of ability to
think more critically about important isaues. Thias test, which

hs been revised in 1966 and again in 1980, measures Inference,

Recognition of Assumptions, Deduction, Interpretation, and

Evaluation of Arguments. The test is sensitive to inatruction in




critical thinking, and ugse of the inacrument is expanding

rapidly.
Bagic Subiects

The curriculum areas vhere greatest attention appears to be
going to higher order thinking skills are reading, wvwriting,
mathematics, social studies and science. Higher level thinking
is being addressed in the basic subjects, not primarily in highly
specialized and advanced subjects. The curriculum is being

expanded by being given depth, not by adding new subjects.

Wide Age Range

One area of HOTS inatruction and aasesament that requires
substantial exploration and research is the proper ages and
developmental levela for teaching various thinking skilla. As
nev methods of teaching are tried in elementary schools, ve will
learn more about the capacity of children of various ages to
handle such thingas as designing experiments, analyzing the
structure of an argument, and identifying relevant and irrelevant
information. Lipman’s Philosophy for Children program has shown
that young children can not only learn some basic philosophical
principles but also take an active interest in discuassing then.
It vould be a mistake to assume that children of certain ages are
unable to acquire particular reasoning askills without having made
an effort to teach those skills in an appropriate fashion. The

door is open to experimentation on this iasue.




The extent to wvhich thinking skills treining will be
acceseible to studenta at all ability levels depends in large
part on hov content is defined, and on vhether thinking skillas
instruction is embedded in subject areas or treated as a separate

subject.

Multiple Asseasment Technigues

Both objective multiple-choice tests and more open-ended
teste are playing a role in the assessament of higher-order
thinking skilla. Multiple-choice tests are uniquely suited to
certain assescament needs, such aa monitoring the performance of
large numbers of children, or measuring change over time. Many
of the thinking skills are vell suited to measurement by
multiple-choice item typeas. Hovever, it is also true that some
of the more complex thinking-sk .ll objectives can best, or only,
be asmessed by other means. When teaching a child to analyze an
argument, there is no better wvay of evaluating learning than
asking the child to analyze an argument, orslly or in writing.
Similarly, if one wvants to knov vhether students have developed
the habit of selecting a problem-solving strategy before trying
to solve the problem, the beat approach praobably is to observe
the process. Thus, although objectives tests can provid- useful

information on thinking skills, there will also be & need for a

considerable amount of classroom-level azasessment.




Validation

One of the most important issuez a test developer in this
field faces ia hov to validate a test of higher order thinking
mkilla. There is no easy answver to the problem of validating new
thinking-skills tests, because we lack eagily-available criteria
for "good thinking." We suspect that the task calls for a
"bootstrap” approach. On the one hand, tests of thinking skills
programa are effective. On the other, the increase (or lack of
increase) in teat scores following instruction in thinking skills
indicates vhether the teat is s measure of the thinking abilities
being taught. The closer the test content is to the target
behaviors of the training, the more confidence we can have in the
teat’s construct validity. With experience wve vill discover

vhich types of tests are gsensitive to certain types of training.

Separate or Inteqrated?

There are clear differences of opinion among those who favor
separate inatructional units on reasoning skills and those vho
insist that auch skills need to be addressed within existing
curriculm areas. Schoolas have a number of *free-standing"
instructional packages to choose from, such as Philosophy for
Children or Inatrumental Enrichment. A 1984 Educational Teoting
Service (ETS) report Focus 15: Critical Thinking describes a
number of programs8 in schools and colleges around the country.

One of the people quoted in this article is Vincent Ruggiero,

textbook author.
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Ruggiero argues, "You have to have a special course for
students to learn the full range of critical thinking, and other
courses should reinforce wvhat is learned." He compares the
critical thinking course to freshman English as a course teaching
a fundamental akill necessary to succeed in all college courses.
He also insists that, like writing, critical thinking should be a
part of every other course, "No one arguea that because freshman
English is taught in college, no one elae has to each writing."

Ruggiera’s course would cover problem molving and deciesion
making, principles and techniques of creative thinking,
overcoming attitudes that handicap thinking, and developing
techniques for critiquing one’s own arguments. The course would
also introduce students to the techniques and principles of
persuasive writing and provide them with practice in the detailed
expression of their ideas.

On the same page, the argument ia presented that critical
thinking should be integrated into e 'sry subject in the
curriculum and that eatablishing a iJeparate courge is unnecessary
and, in many cases, impractical. 'he Critical and Creative
Thinking Program at the Universit ~f Massachusetts at Boston,
for instance, prepares tescherr .corporate critical thinking
into established couraes. "] don t think you need to introduce a
nev course to teach critical tninking, " says Robert Svartz.
"Perhaps the best approach ia to introduce critical thinking into
the existing curriculum - to make it part of existing courses.

Certainly, to introduce critical thinking as a separate course




vithout making it part of the rest of the curriculum sends a
mixed message to students."
In support of this position the ETS report quotes Barry K.

Beyer, in an April 1984 Phil Delta Kappan article, as =aying,

"Regearch suqqests that skilla taught in isolation from subject

matter are not likely to transfer easily to other situations

vhere they can be used productively. Research also suggests that
skills taught in imolation from one another are not likely to

become functional. Furthermore, research suggeats that massed
practice of skills is not as effective in promoting learning as
intermittent practice and reinforcement over a long period of
time. Thus the research that has been conducted seems to argue
for sequential instruction in thinking skills across all subject
areas and throughout all grades=s, K-12. Fev such curricula exisat,
but they should be developed."®

The ETS report goes on to describe an "integrative approach"
that ies being pioneered in the junior high schools of
Pennaylvania’s Neshaminy School District. Each of the district s
three junior high schools employs a specialist who comes into
regular classrooms to present units in critical thinking and
Philosophy that are coordinated with the subject matter of the
astandard curriculum.

Textbook publishers are wvorking hard to emphagize the units

on higher order skills in their existing materiala and to make

nev materiala sucn as Thinking Boxes and Packages.




Chooaing a_Program

If you have to choose a program, the approach recommended by

Dr. Robert Sternberg may be helpful. He argues that the research

that he and a colleague, Janet Davidson, have carried out

supports the effectiveness of well-executed theory-based training

in higher order intellectual askills. He presments thirteen

general principles for selecting and offering training programs.

1.

2.

a.

9.

io.

11.

i2.

i13.

Clarify your purposes and needs for training.

Choose programs with some real-wvorld content, not all
abstract materials.

Choose programs that are motivating to teachers.
Teach for transfer.
Have an instructional theory.

Address broad-ranging intellectual skilla, not narrow
test-item content.

Teach children hov to learn, mo they can keep on growing.
Use multiple teaching approaches.

Provide an integrated program.

Use socioculturally appropriate materials.

Be responaive to individual differences.

Find children’s atrengths and capitalize on them. Help
children recognize and deal with their wveaknesses.

Eliminate barriers to using intellectual skills.

Testing Teachers

The issues of upgrading teacher as wvell as student thinking

skills ia receiving attentiocn in instruction and aasesament. Une

of the places ve sought help in preparing this paper vas ETS.
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ETS i®s nov receiving requests to help upgrade the thinking skills
of teachers. Some propose that there be course vork for teachers
in reasoning skills, folloved by certification testing in

reasoning.

Breadth of Movement

The number of different currents of thought and research that
are being brought together under the higher order thinking skills

banner is quite remarkable:

© philosophers - (formal and informal logic, Philosophy for
Children, dialectical thinking)

G =state asseasment staff

0 curriculum designers

0 ' cognitive psychologists

o teat developers

0 veterans in the area and nevcomers

0 people vorking at all levels of education

Cognitive psychology, in particular, has had some influence, but
ve think it has potential for a great deal more. Often it takes
a long time for the findings of cognitive paychological research
to be applied to educational practice. We have already alluded to
several questions concerning higher order thinking instruction
and assessment that need to be addressed by research. If we will

vork harder in testing and inatruction to involve the research

community in our development activities, ve see substantial

payoffs being possible.
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