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ABSTRACT

Standardized college-level tests of thinking have
serious drawbacks, but they can be used effectively to compare
results with other teachers or researchers and to suggest possible
ways of measuring aspects of thinking in faculty-constructed tests.
Faculty-designed tests should provide opportunities for students to
use the important knowledge and skills of the course in a context
different from the one in which the knowledge and skills were taught.
The assessment device should be tied to particular subject matter
areas and should be open-ended. A major problem in testing thinking
in college classes is that a test may measure different aspects of
cognition for different students. Several college-level critical
thinking and intellectual development tests are briefly described,
and six references are included. (JDD)
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Assessing Gro h in Thinking in College Courses:
A Caveat
As educators increasingly stress the importance of
teaching students how to think critically, they
naturally ask. "How can we measure the results of
our effort?" For many, the first impulse may be to
look for existing validated tests. Standardized
intelligence tests measuie such thinking skills as
induction, deduction, and making inferences. In
addition, several objective, machine-scorable.
college-level tests of thinking currently exist. But
when college teachers consider using such tests,
they should be aware of two important points and
the serious drawbacks they suggest:

Thinking depends on factual knowledge in the
subject arra in which the thinking is required.
General tests of thinking, such as intelligence
tests, contain items that require a student to use
knowledge available to everyone. These tests
are not sensitive to the development of
thinking as it relates to a specific course or
field of knowledge,

2. Some of the most valuable kinds of thinking
involve open-ended problems for which there
are many equally appropriate responses or
solutions. Objective tests may not reveal this
kind of thinking because they are scored for a
particular right answer. Further, such tests do

not assess the processes a student used to
arrive at his or her solution,

What Are the Alternatives to
Existing Tests?

Because of the limitations of existing tests, most
faculty members who want to assess thinking in
their own classes may be best sened by tests they
construct themselves. These tests should provide
opportunities for students to use the important .

knowledge and skills of the course in a new
context a context different from the one in
which the knowledge and skills were taught. For
example, through essays, interviews, simulations.
discussions, and other such techniques, students
can be asked to use what they have learned to
solve a problem they haven't encountered before

a problem that can't be answered simply by
recalling what the teacher or the texavok said.

Current NCRIPTAL research with faculty
members who teach biology, social science. or
English courses shows that some faculty members
already include measures of thinking in their
course assignments and tests. As we review the
measures of thinking they us::, we find that most
faculty members' test questions, reports. papers.
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or simulations can be sorted into three categories.
act one representing the type of thinking the test

question or assignment requires of the students:
Recognition and recall

2. Comprehension and ',int& application
3. Critical thinking and problem solving

We believe that if faculty members analyze their
tests and other measures using this simple catego-
rization seheme they will be eneouraged to analyze
the relationship between their goals and their
assessment techniques more systematically. They
may find that their tests contain mueh less at Level
3 than they intended. As a side benefit. faculty
will also be better able to clarify for students their
expectations for student tinnking and this
clarification has been found to improve learning.

How to Use Exisfing Tests

In spite of the drawbacks, existing standardized
tests can be used effectively in several ways.
They provide opportunities for teachers or
researchers to compare results with others. More
importantly. such tests can help faculty mc. lbers
design their own nielsures of thinking by
suggesting the variety of aspects of thinking and
possible ways of measuring them.

The 1980 Watson-Glaser Critical Thinking
Appraisal. for example. includes subtests to
measure five types of thinking: inference. recog
ninon of assumptions. deduction, interpretation.
and evaluation of arguments, The Cornell Critical
Thinking Test: Level 7, fivuses on induction.
credibility, prediction, experimental planning.
fAlacies, deduction, and identification of assump-
tions. A third instrument. Chickering's Critical
Thinking Behaviors inventory, asks 1stnnents to
report the percentage of study tinie spent on each
of six activities: memorizing. interpreting.
applying. analyzing, synthesizing, and evaluating.

Linking Tests to Subject Matter

Since critical thinking is so intimately related to
specific knowledge. most educational purposes
may be served better by assessment devices tied
to partieular subject matter areas. For example.
MeKeachie, Slater. Smith, and Hiler developed a
test for psychology that included eight subtests .
tendency to make value judgments. distinguishing
between empirical and non ,empirical problenis.
choosing testable hypotheses. interpreting graphs.
deriving warranted conclusions. discriminating
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between reasonable conclusions, detecting implicit
assumptions. and designing simple experiments.
For mathematics, Schoenfeld devised a test in
which stu,Hits are asked which heuristic they.
would 1,!,c in solving twelve different types
of problems.

Using Open-Ended Measures of Thinking

Open-ended measures of thinking typical]; allow
students to demonstrate the most 'alw,thle kind of
thinking the kind that most often is used to
make decisions and solve problems in I-cal.-life
situatitins. Perry's ( i 970) theory of cognitive and
ethical development during college has stimulated
a number of researchers to design assessment
techniques that measure students movement
through the Perry stages. which go from duafi-ni
through relativism to commitment. These
techniques are also related to thinking and problem
solving. Knefelkamp (1974) and Widick ( 1975 ),
for example, created the Measure of Intellectual
Development. an essay test involving decision
making, careers, and classroom learning. And
Kitchener and King 1981 ) have developed the
Reflective Judgment Interview. in which an inter-
v iewer asks a student questions about a moral or
ethkal dilemma presented orally and in writing.

Winter. McClelland. and Stewart t )982 f
developed two tests of thinking: the 'k.st of
Thematic Analysis and the Analysis of Argument.
The Test of Thematic Analysis asks students to
read two groups of' stories aiid to formulate and
explain the differenct:s between the two groups.
't his test measures a student's ability to tOnn
complex concepts and then to eY,plain these
concepts in his or her own words. The Analysis
of Argument asks studmts to read a piece that
expresses a strong pesition on an emotional and
controversial topic. Then students write two
responses: the first argues against the position
the) have read about and the second argues for it.

The American College 'resting Piograni(Steele,
I 98(',) has also developed a measure of reasoning
as part of its College Outcome Measures Program
(COMP!, COMP uses written and audiotaped
stimuli to w hich subjects respond by writing
letters, for exam ple. to a legislator, or by role
pla) ing and speaking to a friend or group. COMP
assesses the students' identification and clariCca
t ion of pnncipal issues. costs and benefits, and
potential problems and soluticins.
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Where Are We Now?

The major problem in testing thinking in different
college classes is that a test may measure different
aspects of cognition for different swdents. For eV
ample, students might fail items intended to mea-
surv analytic or evaluative skills because they have
inadequate knowledge and not because they lack
the relevent thinking skill. On the other hand. if the
instructor has worked the problems in class before
giving the test, then a test intended to nwasure
high level problem solving may simpl y. be a test of
rote memory. Nevertheless, essays, interviews, or
simulations are likely to provide more opportunity
for the kind of thinking we hope college develops.

Clearly much research is needed to develop
effective evaluation tools for college faculty
members to use in assessing the achievement of
educational goals for improving students' thinking

particularly in assessing thinking skills that
students need to attack the ill-structured plot,-
lems they will face in real life situations.

Kathleen 4. Hart

Copyright 1989 by the Regt.nts at The
University of Michigan All rights reserved.

Accents summarize and present current issues
and findings on teaching and ie.orning in higher
education. Accents ore a publication of
NCRIPTAL, the National Center for Research to
Improve Postsecondary Teaching and learning
E or a complete list ot Accent topics, contact the
NCRIPTAL Editor at the address below.

Please wite to the Editor at NCRIPTAL for
permission to roproduce this Accent partially or
in its entirety

Single copies of Accent are available free from
NCRIPTAL it the request is accompanied by a
self addressed, stamped envelope. Additional
copies of this Accent ore available at nominal
cost, contact the Editor tor prices

4

References

Kitchener, K. S., and King. P. M. (1981).
"Concepts of Justification and their Relationship
to Age and hiucation." Journal of Applied
Developmental Psychology. 2, 89-110.

K nefelkamp, 1.. (1974). Developmental
Instruction: Fostering Intellectual and Personal
Growth in College Students, Unpublished doctoral
dissertation. University of Minnesota.

Perry, W. Cr. (1970). Forms of intellectual and
ethical development in the college .years, New
York: Holt. Rinehart & Winston.

Steele, J. M. (198(i). "Assessing Reasoning and
Communicating Skills in College.- Paper
presented at th Annual Meeting of the Ameriean
Educational Research Association.

Widick. C. (1975). An Fvaluation of Develop-
mental Instruction in a University Setting,
Unpublished doctoral disseration, I. Iniversity of
M innesota.

Winter. D.. McClelland. D., and Stewart, A.
( 1982). A new case for the liberal arts.
San Francisco: Joy Bass.

!his Accent is based on the research of Wilbert J
McKecchie and the staff of NCRIPTAL's research
program ofICIassroom Teaching and Learning
Strategies

NCRIPTAL, the National Center for Research to
Improve Postsecondary Teaching and Learning,
is fur ided at The University of Michigan by grant
G008690010 from the U S Department of
aueation s Office of Educational Research arid

Improvement (OERI/ED) and The University of
Michigan the opinions expressed herein do not
reflect the position or policy of ()FRI/ED or the
Regents of The University of Michigan, arid no
official endorsement by the CERI/ED or the
Regents should be inferred

NCRIPTAL. 2400 SEB, The University ot Michigan,
Ann Arbor, Michigan 48109-1259: (313) 936-2741.
Joon S Stork, Director. Wilbert J McKeachie,
AsI,ociate Director. Mary K Joscelyn Editor

3



REQUEST FORM
Please send me the following reports for which is enclosed
pay twin to The University of Miehigan to cover the costs of
prthinction kind handling.
NiateH:::, requested are not returnable.

NCRIPTAL PUBLICATIONS Price Quanfity 10%11_
Classrooin Assessment Technique.:
A handbook for hiculty K Au/ 11 hi
and Thcrna. .4 4lls;c1., SS A 0414

Success for the t nderprt'parvd I inking Student
Characteri.tics and .kcademic Programs
Pairwta .1 Geen. Ow in,
and liafhIcen Af ,Shm St; A (X4!,.1) s

Approaches to Research on the Improsement of
Postsecondary leactUng and Learning:
A Working Paptr Pat/ i 1,1 .1 6:I eeh

Jr 4111 Sial A 10-.A -00 I .0 s (xi
. .

Focusing on Student Academic Outcome.:
A Working Paper .1, ,,oifie .114'1,111410 17,41

Joan S .Srfta 56 .012 if ItM1

Postsecondary feat bing and Learning 7ssoes
in Search of Researchers: A Working Paper
C4I1o1 t 044./ and .1, Qrt .1 .StarA Sh-A-00 I 11

Teaching and I earning in the College (la...room'
A Ho iem of the Research Literature

dber Aft Kea( lite. Paul A' I'trut t h.
)-.IGuant; 1.1n, a/1,11%111d -1 ,s'elorb

(Supplemen)ed No%cmher. 1057 fi-l$)1

Psychological Modyl. of the Impact or
College on Students Ifatttld A A, 'in SA F. 44442

Manning Introductory Colkge 4 ourses:
Influences on Faculty t,Nor S Sid, A.
Ma/0'1M A L. f% I /I( T. RI( hard .1 fientles
tiitt hart Is' van Af, 1. huh- Genthttn

Gretchen G to ten4. and Pan 1/ %It n Mg(' 00;0

'technical Report for Planning Introductory
College ('ourses 42 t ols,)),,on .5 Shit A.

Mah itIrn 10.4thet K01411(11 ifetateN,
Ain hacl f' kNatI. Ali, 114 11' 4 W111110/I

e It hen tt Varten. and rout, 141 4 nr, 's,) C ( ft).$ sr,i/toi)

ReflectOm. on Course Mann*: Fatuity
and Students I onsider Influence. and t;oals
Joan .8 .'Nfal A 344114,1m 4 If/II/het VI, nth I Hiatt.
Sall% Stn,th Iftlintan Aft, heft, (It ntilatt. and

I %nth- Haien 44X-4.. 4102 ttth too

Designing the Learning Plan: Resit.% ol
Research and I heory Related to t .1dlegy .orricula
.11h111 8 8 altt, .4 rho.

414414tam fo,m Saas .Snolh 446 INJ1.1t

l'erformance Appraisal for lactilt;
Imphcations for higher IT(location
Rtfbert 1 141a: One it and ludtth 1 PrIerel ISIS I (NI] II

Faeuit!. as a fs,ti Resource: S Rei.i("o of the Research
lAttralut c MO( t I tihri A hro tr. II I ,flit,n,

411 R, It% t It Vitii{1 1%44 1(1f4,1 1' fill
1.fetland at1,1 It I., .stt, et NO I) ($11 (4

I he Organi/atio)mal I 'Indust for kat PlinV
I earmmmnj. S Res ie%. 01 the Researk h I ini-atiirc
51,11, In 13 re f, 1 wit AIM S 1.1,1 4 Sf 414.

it0ne4. aria !IUi,,'f.rt St, 004 11

Design in t 'infest: t onceptual I rano nork for
the Coimpliter solos are Ut higher I ducation
Rf,/,r ,..71.1 11%4,01 eliano'i 447 4'.041,7

_

5



Fltetronic Informs lion: I iterac Skills for 4
Computer ge 1.17Ortl, 1-001

The Ekcironic Classroom s ideotape series
Jerome .1,11i rof(rn arid Swan (
(Avaiidbic nt VHS and ;/-t'' tofinats ( t71.

anti length. (.otnau NCRIPTAL tor .1, tu.11 Lo,ts

The Eletironk Classrown in Higher Education
(55 min.) 88 F-tKik)

The Flectronk ( lassroom at the I niscrsity ot
Mkhigmn* (5 7 nun.) SS f (Or)

- -- -

The Electronk (lassroorn in the Regional leaching
Universit,* (32 tom I 0() 7

The Heclronie Classroom in the ( 'ommunit
College* II; win l F tios

PTICE, Ijtjfltlty 0101

The Best of '88 tinduding Thu Best of '87)
vidtvtape Jerome Johnwi,ltlii .S11.stifl 6tif ti,1( r f II

_

POW EDI t 'ONI''ScRIPF.11 Higher liciucation
Software Avoirds Rohe,
l'47 -F01 1 0

Other titles aaliahle in the Accent ,cnc,
(at no charge tor single I LW\ I

Helping teaching and Learning Centers
Improse Teaching

Faculty Performance Appraisal:
A Recommendation for (;rossth jnd ( hmtve

*Institutional (:14.(7 studies
(For videotapes or 110)1 Hook R:ite handling. ;t41,1 (Xr)

ALL SALES ARE FINAL

NAME

TITLE

DEPARTMEN1 _

INSTITUTION

MAILING ADDRi:SS

CITY/STAiEJZIP_

TELEPHONE

L

Spi.LAJI Shippnq:

f

Please add 111 11,MIC I nil 111.111111t! 11I

i1 Pkase correct my nume or uddless tm current !nailing label.

Mail request form and pa) nient to:

NCRIPTAL
2400 School of Education Building
The University of Michigan
Ann Arbor, Michigan 48109..1259
(313) 936-2741

Make checkA payabl( ro The University of Michigan.


