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Preface

| chose the aea d critical thinking for the focus of this reseach project becauseof
my interest in education and my lelief that innovative problem solving, critical analytical
thought ard sound professional judgnernt have beenard will continue to be keys to
battlespacedominarce. Additionally, since ACSC focuses a shapng ard nolding
tomorrow’s leades, this reseach can contribute to the caitinued mprovement of the
professonal military education it provides. While much progress has been madle
trarsforming the ACSC curriculum from a passie one, based pimarily on lectures,to an
acive senmar based dscussn format | believe that the aea d assessert needs
addtional enphass to validae that these ew improvements ae in fact improving
students’ abilities to think critically. My recommendations provide areas that need further
study ard | hope b conduct further research in suppat of a dissertation to complete my
Doctorate in Education.

| am greaty indelied to Maj Brerda Rdh (PhD) for her guidarce aml assstarce.
Her dissetation on studert outcomes assessent at ACSC provided a foundaion for my
reseach ard alowed ne to focus m critical thinking, a spediic area of her work. She
wasan invalualle reseach advsar giving both ercouragenent and canstructive criticism.
Lt Cd Michael Conn also was quie helpful ard provided nformation on Myers-Briggs

Type Indicator research and feedback on the overall ACSC evaluation system.
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Abstract

Criticalthinking is presetly anarea d enphase at the Air Force’s Air Command ard
Staff College (ACSC). This project provides he kbackgiound information ard framewark
to assess ACSC' s success a fulfillin g its goal of fostering critical thinking. Along the way
it arswels four salent questons conceming ciitical thinking. Frst, why critical thinking is
so vitaly important for leades today The wald’s rapidly charging cantextual factors
ard turbulert ernvironmert dictates tat critical thinking be a necessar charactristic in
leadeshp developmert. Secandly, the poblem with defning exacty what is meart by the
term critical thinking; The lack d a caoxsersus m a pecse deiition is overcome by
synthesizing a definition that contributes to the solution of the two remaining questions:
how to assess dical thinking ard how is critical thinking fostered? A number of different
evaluaion tecmiques ae aralyzed wth the canclusion that the Wetson-Glaser Appraisal
combines the best comhbination of validity, reliability and ease of use. Four instructional
tecmiquesare ako evaluated with curent research literature siggesing a nore explicit
teaching appoach (infusion) might be beneficial for ACSC. A critical amalysis of the
cumrent program indicates that athough critical thinking is being fostered, effectiveress
ard eficiercy camot be deermined wih the desdptive ewaluaton dat preserly
available; this ddiciency could be diminated with the use of the Watson-Glaser appraisal.

Areas for additional research are also suggested.
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Chapter 1

Intr oduction

Thedynamicnature of joint opeationsin the 214 century battlespace will
require a continued emph&s on developing tsong leadeship
skills....Effective leadeship provides our greates hedge agairts
uncertainty.

— Joint Vision 2010

Background and Problem Definition

Leadership is important in any organization and this is especially truein the military.*
Reseathers have proposed many leadeship modek over the yearss in an atempt to
dewelop theariesthat descibe, predict, evaluate, ard dewelop better leades. These dfforts
to dewlop leadeshp thearies lave beenonly marginally successfl ard thus rew ard
more complex theories have continued to evolve in an attempt to fill this void. The
premse d this reseach paperis that the warld’s rapidly charnging contextual factors ard
the increased mportance d interdepenlerce frce us © look at leadeshp in a
revolutionary new way—leadeship as a pocess ather than a position.”> Furthermore,
because ctical thinking is a pimary tool for dealng with the many dilemmas ard
paradoxes in today s turbulert environmert, the suppat of critical thinking is a necesary

characteristic in effectivéeadership developmeht.



Basc Air Force doctrine ackrowledges his connecton between leadeshp ard
critical thinking and provides the following general guidance: “Professional military
educaiton should ercourage critical aralytical thought, innovative problem sdving ard
sound professional judgnernt.”* Based on this guidarce he Arr Command ard Stff
College fres incorporated ‘Prepaiing leades to think strategicaly, operationally, ard
criticaly” asone d its sated gals’ Howewer, problems atise when one kegins to look
closer at the spediics: Exactly what is critical thinking? How canit be measued?What is
the best way to foster it? Finally culminating with the bottom line question: 1s ACSC

succeeding in fulfilling its critical thinking goal?

Methodology

In order to arswerthese quesbns, a Iterature seach was coducied to idertify ard
obtain as much curent information on the aea d critical thinking as pasble. Recemn
enpirical studies were primarily sough; howewer, older sudies were also used T they
were judged b add \dlue. The referencesused n this paperwere obtained by electronic
searches of the ERIC datbase (1986-1996) ard the an-line catalog at the University of
Southern Caifornia ard Air University Libranes. Hard seaches wee also conducted for
the pastyear of the following journals. American Educational Rsearch Joumal,
Cognition and hdruction, Educational Rychologi$, Higher Education, Joumal of
Educational Psychology, and the Review of Educational Research. Descriptors wsed
included key terms such as leadership, leadership training, professional military education,
critical thinking, metacagnition, ard cagnitive stategies abng with a rumber of authors

who specalize n this field suchas Rdert Ennis, Steplen Norris, Harvey Siege] ard



Richard Paul. Finally a thorough seach of the Internet World Wide Web also uncovered
several webgtes, for exanple, (http://www.sonoma.edu/cthink/) dedcated to this areaof
study that yielded a casideralde anmount of information. Additional information was ato
obtained fom personal interviews with ACSC leadeshp ard staff along with a review of

curriculum, teaching methods, and evaluation techniques.

Overview

This project will provide the background and a framework that can be used to assess
Air Command ard Staff College curiculum, instructional techiques, evaluaions, ard
staff development in relation to its goal of fostering critical thinking and this current
research. Along the way it will answer four salient questions concerning critical thinking.
First, the problem with defning exactly what is meart by the term critical thinking ; The
lack of a casersus m a pecse deihition contributes o the pioblems discussedn the
next two questons. how to assess dical thinking is the secad ara d discussin? A
number of different evaluaion techniques presently used in research will be analyzed
accading to their strengths amd weakm®ssesn anatempt to sekectone that might be used
in the future for ACSC. The preceding suppat the discussions to the third quesion: how
can critical thinking best be fostered trough instruction? Four instructional techiques,
infusion, immersion, general and mixed approach will be evaluaed on which might be
most beneficial for ACSC instruction. Finally, the research will be summaized in an
attempt to assesshe current ACSC program to foster critical thinking ard proposals wil

be given that can be used to validate and improve this area of instruction.



Notes

! Joint Vision 2010America’s Military: Preparing For Tomorrow

> Richard L. Hugtes, Robert C. Ginnett, ard Gadon J. Cumphy, Leadeship:
Enhancing the Lessns of Experience (Burr Ridge lllinois: R. R. Donnelley & Sons
Company, 1993), 1-18.

% Luke Novelli, J., and Sylvester Taylor, “The Context for Leadership in the 21g-
Century Organizations” American Behawvoral Saentist 37, no. 1 (Sepember 1993) 139-
147.

* Air Force Manud (AFM) 1-1, Basc Aerospace Doctine ofthe United Statesir
Force vol. 1, March 1992, 19.

> “Air Command and Staff College” Air University Catalog 199596, n.p.; on-line,
Internet, 6 February 1997, available from http://www.au.af.mil/aacst/html.



Chapter 2

The Language of Gitical Thinking

In a world of shallow values ingant gratification, and quick iixes critical
thinking is for thos few that ®e the bendit of intelectual traits,
standards and abilitiesthat enable them tout through the propaganda,
the information blitz, and make sense of the world.

— Richard Paul
Critical Thinking: How to Prepare Students For a Rapidly Changing World

Demystifying the Concept: What is Critical Thinking

Air Force doctrine states that leades reed o be ale to think criticaly ard this
attribute should be fostered through professonal military education. This sounds
reasmade ard thus he Air Command ard Saff Cdlege ACSC) has fostering ciitical
thinking as me o its sated gals. Howewer, the term “critical thinking” is no where
defned in Air Force pulticaions, no guidarce s given on how to accamplish this goal,
ard no critenais providedsothat progress nay be assessedOre mght assure that these
arswess ae readly provided ly acadena, ard therefore they do not need to be
specifically addresseddowever, as we shall see, this would be a serious mistake.

Critical thinking scholarship is in a mydified state. There is no sngle ddinition that
is widely acceped ard the use & many other strange &rms suchasinfusion, immersion,
gererd ard mixed appoach justadd b the canfusion.®  To recify this situaion, we reed

to synthesize a definition to clanfy exacly what is meart by the term critical thinking.



Robert Ennis, one of the leading authors in critical thinking from the University of Illinois
at Urbana-Champaign, deifines critical thinking as feasmale ard reflectve thinking that
is focused @ deciing what to believe or do.”* John McPeck, arother leaderin this field
and a critic of Ennis, views critical thinking as “the skill and propensity to engage in an
activity with reflecive skeptcism within the cattext of a dscpline am the krowledge

"3 Halonen uses liese ddhitions from the wo exremes of the

within a given field
generdlizability debate to form a hybrid: critical thinking isthe popengy and ills to
engagein an activity wth reflective &epticisn focuged on deciding Wwat to reasonably
believe ordo* From this it can be seencritical thinking has (at leas} two ceriral
components. The first, a “reason assessment” component involves the abilities and sKills
relevant to the proper understanding ard ewaluaions d reasms, claims, ard agumnerts;
The secand, a “critical sprit” componert that is characterized ty a popersity to appy
their critical thinking kills. This component may be broken down into a complex of
dispasitions, atitudes, habits, ard traits. For instarce, openmindedress $ one of the

more important “critical sprit” aspecs. Taking arother look at the defnition one cansee

it hinges on three key wordseasonable, reflective, and focused.

Criteria for Critical Thinking

The first critenais that critical thinking must be reasmalde asopposedto arbitrary or
unrea®nalde. It mug rely on the ue d vaid suppating eviderce and appiopriate
inference fom which, in gereral, the kest conclusons ae dawn Secandly, critical
thinkers must be reflecive. They must consciously evaluate their own ard others

thinking in an effort to improve it. Third, critical thinking is focused thinking. It is



thinking with a pupose. That purpose is to make the lest decsion alout what to believe

or do. Figure 1 provides a visual representation of the critical thinking process.
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Figure 1. A Pictorial Representation of Critical Thinking

Looking at the model we cansee hat it depcts the cenral criteria (reasmale,
reflectve, ard focused)for our deifnition of critical thinking. The ertire process #ékes
placein a problem sdving context, this focuses lte thinking. The decsion rests an same
basic suppat which is used © rea®nally infer some concluson. The inference ink is
very important for critical thinking to proceed,a peson needs bth the skils of the
“reasm assessert” componert ard the dspasitions of the “critical sprit” componert.
Reilecion acts asa qualty checkthroughout the process. Up to this point we have talked

in very gereral terms, same spediic exanples slould now be helpful. Tables 1 ad 2



provide a further breakdown of the reason assessment skills and disposition components

of critical thinking.

Table 1. Critical Thinking Reason Assessment Skills

ElementanyClarification

BasicSupport

Inference

Advanced Clarification

Strategies & Tactics

Focusing on a question

Analyzing arguments
Asking/answering quetions that clarify &
challenge

Judging the credibility of a source
Making & judging observations
Making & judging deductions
Making & judging inductions
Making & judging value judgments
Defining terms & judging definitions
Identifying assumptions

Deciding on an action

Interacting with others

Source: Stephen P. Norris and Robert H. Ennis, Evaluating Qitical Thinkng (Pacfiic
Grove, CA: Critical Thinking Press, 1989), 6.

Table 2. Critical Thinking Dispositions

Critical Thinkers

Critical Thinkers

Seek a statement of the thesis or question
Seek reasons

Try to be well informed

Use credible sources and mention them
Take into account the total situation
Keep their thinking relevant to the main
point

Keep in mind the origina or most basic
concern

Look for alternatives

Are open minded an serously consider
points of view aher than their own; reasm
from starting ponts with which they
disagree wthout letting disagreenent
interfere with their reasoning

Take a paition ard charge apaosition when
evidence and reasons are sufficient to do so
Seek as much precision as the subject
permits

Deadl in an ordely manner with pats of a
complex whole



Table 2—continued
Employ their critical thinking abilities
Are senstive to the feelings level of
knowledge,and degee d sophistication of
others
Source: Stephen P. Norris and Robert H. Ennis, Evaluating Qitical Thinkng (Pacfiic
Grove, CA: Critical Thinking Press, 1989), 6.

Summary

This chapter has addessedhie quesbn, “What is critical thinking? In order for us
to speakthe languageof critical thinking there must be a stared neanng of just what this
term entails. For this pgper critical thinking is the popengy and ills to engagein an
activity wth reflective &epticisn focusd on decidingahat to reasonably believeor do.
Three boad ciiteria canbe extracted fom this defnition: thinking must be reasmabe,
reflecive, and focused ¢ be considered citical thinking. Critical thinkers must not only
possess the set of skills we have labeled the “reason assessment” component (elementary
clarficaion, basic suppat, inference, adwanced chrificaion, and strategieg, but, also
have the “critical sprit” componert. These dispasitions rest fundamertaly on open
mindedness and the desire to use one's critical thinking abilit ies on one’s own and others
thinking. As we dhal see, this ddinition is useful in evauation, instruction, and
curriculum dewelopmert. The usetilness canes from the desied characieristics whch are
listed in Tables 1 ad 2. For instarce, these ilsts provide he contert speciications for

developing tests that evaluate students’ critical thinking, the next topic of this paper.

Notes

1 J. Halonen, “Demystifying critical thinking,” Teaching ofPsychology 22, no. 1
(1995): 75-81.

> R. Ennis, “Critical thinking ard sulject spediicity: Clarificaion ard needed
research,’Educational Researchds8, no. 3 (1989): 4-10.

% John McPeckCritical Thinking and Educationllew York: St Martins, 1981)



Notes

*J. Haonen, “Demystifying critical thinking,” Teaching ofPsychology 22, no. 1
(1995): 75-81.

®> Stephen P. Norris and Robert H. Ennis, Evaluating Qitical Thinkng (Pacfic
Grove, CA: Critical Thinking Press, 1989), 6.
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Chapter 3

Meaauring Critical Thinking

If a thing exits, it exids in some amount.If it exids in some amountit
can be measured.

—E. L. Thorndike
Handbook in Research and Evaluation

Evaluation of Critical Thinking Skills

The definition of critical thinking is of great benefit in the ewaluation process. It
erales usto evaluat the aggegat, critical thinking, by looking atits canponerts. The
evaluation canbe accamplished by a \ariety of different methods: tests, direct obsewvation,
individual interviews, studert ard teacler journals or sane combination of these. Tests
can be further subdivided into muiti-aspect tests, which are sometimes called general
critical thinking tests because hey attempt to cover al of the camponerts of critical
thinking as a whle aml aspectspecfic tests, which, are anly concemed with a spedic

component or part of critical thinking.

Multiple choice tests

Multiple choice &sts ae curently the nost commonly used assessrt tool for a
variety of reasms. Simplicity, is probady the best one. These ype d tests ae eady
graded ly hand ard canewen be machine scaed naking them idealfor assessg a large

number of individuak on a lrge rnumber of critical thinking camponerts. This easein

11



scoring alows for dmost immediate feedback to the sudent and timely reinforcement of
proper behavioral or corrective instruction if necessar. Multiple choice tests also are
typically very reliable, that is to say individud scores tend not to vary much when the test
is re-administered. However, ensuring that the mutiple choice test is valid takes a great
deal of expettise and deifnitely does ot happen by accdert. Addiionally, since he
respansesto multiple choice tests are simply to pick the “bestarswerl’ we have no insight
into how they arrived at their answer. Another problem is that while this type of test
works relatively well on the ‘reasm assessert” componert of critical thinking, for
instance, evaluaing indudive or dedudive reasoning, it is not well suited for assessing the

“critical spirit” disposition component such as open-mindedness.

Constructed response tests

Constructed respmse assessBris (essay) are rot nearas easyo scae as mltiple
choice &sts. The scaing process equires much training ard ewen then test scae
reliabilit y is much less than in multiple choice tests. They dso take considerably more time
to grade making the feedlack processless efectve because bDthe time lag between
studert performance ard reinforcenent or corecive acton. They do have same
advaentages hough First whendeweloped popelly they are Letter suted or assessg the
“critical sprit” critical thinking dispasitions. They also can give us insight into an
individud’s thinking process. We nat only have their answer to a question, but, we can
see how they arrived at this conclusion. The Panel on Milit ary Education, Armed Services
Committee,House o Represertatives, 1014 Congress, erdorsed his method aspatt of an
effort to increase the rigor in PME: “All intermediate and senior level PME schools should

require suderts to take frequen essay type exaninations ard to write papes ard reports

12



that are thorougHy reviewed, critiqued,ard graded ly the facuty. Examinations should
test the student’s knowledge his ability to think, and how well he can synthesize and
articulate solutions””

Currently, this type d test is used atACSC, ard athough critical thinking is not
explicitly assessed in the examinations, many of the components of critical thinking impact
one’s giade. Focusing on the quesbn, clarfying, usng credble saurces,ard looking for
aternatives are just a few of the kills and dispaositions that must be used in ACSC essay
exams. In this manner, the evaluaions do seem to fulfill t he Panel on Milit ary Education
intent, but because bthe long time lag betweenthe ewaluaion ard the feedlack pocess a
valualle leaning ard reinforcemert oppartunity is being mssed. By the time anexamis
returned, both the suden ard instructor are loth heavly involved n the rext course,thus,
the feedlack processis supeficial ard of little value. Ore aher point of constructive
criticism is that the current in class exams are heavily dependent on good typing sKills,
something that may or may not have originally been intended.  There are some
commerciadly available aternatives tat could be used atACSC to explicitly evaluate
critical thinking.

Commercial tests currently available in both mutiple choice and essay format are
idertified ty Norris arl Ennis in their book ertitled, Evaluating Qitical Thinkng.* They
have broken them out into multi-aspect (atest that attemptsto measure dl or most of the
critical thinking skills and dispositions) and aspect-specific (a test that concentrates on a
single skill or disposition of critical thinking) categories and listed them in aphabetical

order:

13



Multi-aspect tests

1. Cornell Critical Thinking Test, Level X (1985) dewoped ly Robert Ennis ard
Jason Millman and appropriate for sudents in grades 4 through college® There is also a
Level Z version which is appropriate for advanced high school sudents, college sudents
and adults.Both versions focus on the evaluative aspects of critical thinking.

2. EnnisWaeir Critical Thinking Essay Test (1985) is desgred for secandary ard
college gudens.” This test is non-machine sceade ard is characterized as a digrostic
ard reseach tool. The auhors indicaie that the test could be used m an exploratory
pretestposttest desgn, providing educatd guesses abt the efect of a spedic
curriculum.

3. New Jersey Test of Reasoning Skills (1983) by Virginia Shpman. The test canbe
used wih students from fifth gradeto college level.” About half of the test items are
concemed with deducion, which puts it sanewhere in the middle betweena multi-aspect
test and a aspect-specific one.

4. Watson-Glaser Critical Thinking Appraisal (1980) desgned r suderis in Grade
9 ard alove, by Watson ard Glaser® Two equialent aternate forms are provided. This
is undoubtedly the most popular of the critical thinking tests. Its validity and reliability
have beenextensively studied ard canfirmed ard a weah of statistical information is
available o this measue.” Sample questions and additional information is included in

Appendix A of this repori.
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Aspect-Specific Tests

1. Logical Rea®ning (1955) by Hertzka anl Guiford, consists of two pallel pats
that were sardardized @ two populations-high school studens ard cdlege suderts.’
The authors refer to it as a logical evaluation.

2. Test on Appraising Olservations (1983) by Norris ard King, is intended for
students ranging from junior high school to college level.® The test itens cover a setof
principles, and items were selected after students were interviewed.

Although each of these &sts povide sane help in studying critical thinking,
Sormumen ard Chalipa bund that the use & one commercial test did not adequatly
measue gains that were appaent when qualtative measues wee appled."* For instarce,
a deepetevel of discussin ard greaer erthusiasm for leaning expressed ¥ studerts in

their experimental groups were apparent to both teachers but were not measured.

Observation

Another type of assessert is obsewvation. The dosewvation canbe sef obsewation
asin a studert journal or by thinking out loud whle working. It could ako be the
obsewations of a teacler or reseacher. As mentioned this type of qualtative study can
contribute much information when used m conjunction with quaritative tests. It alows
the thinking processto be exploredand canprovide nhsight into how ard why a paticular
arswerwasgiven. Care mustbe exercised b awid the Hawhorne Hfect, in these ypes
of observations though This effect was first noted duing a sudy of the relationship
betweenfactory lighting ard worker producivity. Reseathers found that aslight levels
wert up © did producivity. Howewer, they alo found that the cawerse wastrue.

Lower light levels in factories ako produced mcreased prductivity. The nain factor in

15



increasedproductvity was not the light level, but the fact that the wakers krew they
were being closely studied. Thus disewvation should be as dscrete as possble since the
act of obsewning someone tends to effect their behavior. The Top Performer Program in
eachcourse s deermined trough anobsewation process 6 studerts ard the instructors.
Although it is more of a leadership evaluaion in genera, intuitively, it would seem to

involve some critical thinking aspects also.

Surveys

Still another type of measurement is surveys. One such survey is the Motivated
Strategies br Leaning Quesibnnaire MSLQ) deweloped ly Pintrich & colleagues?
This questionnaire is a seif-report consisting of 40 mdivational and 65 cognitive srategy
quesions. It is a Likert type €akd nstrument ard a typical quesion would be: When a
theary is preserted in class, | decde T there is good suppating eviderce?An arswer of 1
would indicate that this was ot true r the individual while anarswerof 7 indicates hat
this is very true of the individud. Table 3 gives a complete look at the variables of the

MSLQ.®

Summary

This chapter has addessedthe queston, “How can critical thinking be assessed?
Using the definition synthesized n chapter one, it is possble o assess dical thinking by
looking a its component kills and dispositions. The assessment can attempt to measure
only a paticular kill or disposition (aspect-specific) or a broad range (multi-aspect) and
may come in the form of multiple choice, essay obsewation, or suwvey. Eachtype d

assessett has stengths aml weaknesses ath the kest possble stuaton would ertail the

16



useof sewera different typesto give a canplementary assessert picture. Howewer, if
this is not practical, the Watson-Glaser Critical Thinking Test is the most widdy used
assessert ard probaly the best single measuenernt available. Theseassessert tools
have beenused etensively by reseachers o evaluat critical thinking programs in order
to determine what works in fostering critical thinking ard what doesrit—our next topic

of discussion.

Table 3. Variables of the Motivated Strategies for Learning

1. Motivation

1.1 Values

1.11 Goal orientation
1.12 External reward focus
1.13 Task value

1) usefulness

2) value

3) interest

1.2 Expectations

1.21 Control beliefs

1) for learning

2) for using strategies to learn
1.22 Self-efficacypeliefs

1) self-confidenceo learn

2) self-confidencéo master(andperform)
1.23 Affect

1) learning anxiety

2) performance anxiety

3) evaluation anxiety

2. Cognitions and Metacognitions

2.1 Cognitive

2.11 Rehearsal

1) recalling

2) repeating

3) recognizing
2.12 Elaboration

1) summarizing

2) paraphrasing
2.13 Organization

1) outlining
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2) integrating

3) synthesizing
2.2 Metacognitive
2.21 Planning
2.22 Monitoring
2.23 Regulating
2.24 Critical thinking
2.3 Strategy Management
2.31 Use of time
2.32 Study environment
2.33 Effort management
2.34 Help-seeking behaviors
(Abstractedrom Pintrich and Johnson, 1990; pp. 87-88)
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Chapter 4

Fogering Critical Thinking

The boom in efforts to explicitly teach thinking haprovoked a wde
variety of digparate appoaches claimsand advocates Theyall tell us
what we should be aiming at in teaching thinking and hbes to doit.

Often, however, hidden benedt the use ofmore or Ess the same
terminology are quite different goals and means.

— Robert J. Swartz
Teaching Thinking: Issues & Approaches

Instructional Techniques

Educabrs ae fachg a renmerdous clallenge deweloping ard implementing programs
to foster critical thinking. Politicians, military leaders, and educators dl agree that in
order to compete in the new world order and exercise the rights and responsibilities of
citizership that Americars reed b be alde to think criticaly. Although there is a strong
agreenert on critical thinking asanoutcome, there is much delate over what instructional
methods best bring it about." Four terms related to instructional appoactesusedto foster
critical thinking must now be introduced. Frst, infusion is the process of inserting critical
thinking instruction within subject-matter instruction. The general principles of critical
thinking are mede exlicit within sujectmatter instruction ard suderis ae ertouraged o
use them as tools for better understanding. The second instructional approach, immersion,

is gmilar to the first in that there is dso a thought provoking kind of sulject-matter
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instruction. Howewer, in this appioach the citical thinking principles ae rot made
explicit. Proponerts of the infusion appoachinclude Gaser (1984) ard Resnick (1987)
while McPeck (981) prefers the immersion approach.” The third apppachis referred to
as the “gereral appoachi and seeks d teachcritical thinking sepaately from exsting
suhjectmatter instruction. Non-sclool contexts provide the catert alout which critical
thinking is done. Exanples d the pue gemral appoachare sunmarized ly Kruseard
Pressesisen (1987) ard Semburg ard Bhara (1986)° The final appoach termed the
“mixed approach,” combines the general approach with ether infusion or immersion.
Ennis (1989) and Perkins and Salomon (1989) favor this méthod.

These diferent instructional appoacles ae the resuk of a methodology delste
certered on whether critical thinking is gereralizalde or domain spediic. The arswer to
this quesion has a damatic impact on the nstructiona methods enployed. In fact one
could rephrase the queson to: should ciitical thinking be taught as a sngle body of
general, transferable ills or as diverse sets of sKkills, eachpecuiar to anacadent subect
area? If critical thinking is domain spediic, the arswer is the ltter, if critical thinking is
totally generadizable, the answer is the former. This question is of vital importance
becausetihas a diect impacton the efeciveress @& the educabnal intervertion. ard so

we now will attempt to answer it.

The Debate: To Generalize or Not to Generalize?

In one of his papes ertitled, “A Concept of Critical Thinking,” Ennis (1962)
idertified welve gereral aspect d critical thinking that he claims are toth teactalde ard
trarsferade.® This initial list has been added to and has evolved into the lists of

“dispositions’ and “abilities’ previoudy shown in Tables 1 & 2. One of the basic premises
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behind suchinventories is that idertifying the canponerts of critical thinking congtitutes a
major step bwards tachng pe@le to becane critical thinkers. Once kamned these
aspecs of critical thinking can be trarsfered to ary other domain, given adequat
knowledge of the subject area in question.

McPeck challenges the domain general premise by claiming that since dl thinking is
necessaly thinking alout “X,” there canbe no suchthing as a gesral setof critical
thinking sKills that can be applied in dl contexts and that to teachcritical thinking in
genera is fruitless. As mentioned earlier, McPeck deines critical thinking as “ the
appopriate useof reflecive skeptcism” to estblish “good reasm for various teliefs.”
He maintains that since what constitutes “good reasms” depenls on the paticular
epstemological (ways d thinking) ard logical norms o the sulpect area n queston,
critical thinking must vary from one damain to the rext. Rather than trying to teach
critical thinking in gereral, McPeck lelieves that we slould concerirate on giving studeris
a more thorough grounding in the epistemological underpinning of the key subject areas.

These views represent the two extremes of the present generaizability debate. This
dichotomy in opinion has keenpresem for many years, with eachside rising ard falling in
favor asnew sudieswere conducied to suppat their claims. Pekins ard Sabmon (1989)
give a detailed historical sketch of how the trend has shifted from the generdist to the
specalist ard row is moving back n favor of the gemraist canp.® Moreover, usng
thearetical ard enpirical eviderce fom numerous sudies they sugges that both canps
may have oversmplified the interaction between genera strategic knowledge and

specialized domain knowledge.
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Theoretical Evidence

Almost forty years ago heuristics, or genera strategies for solving problems were
thought to be the key to excellence in thinking. 1Q and “g” for general intellig ence were
thouglt to represent some general abilities that were able to be used across a broad
gpectrum o domans. Initial work in computer programming and artificia intellig ence
also suppated his idea. Mears-end aralysis wasa \ery popular srategy that relied on
these deas.The sudy of expettise, most notably that of grand master chessplayers, also
seemed to confirm that all that was needed was general reasoning abilit ies gpplied to a few
simple rules. Howewer, as he ganes d grand mester chess phyers wee aralyzed more
closely, it was found that their expert play was te resut of an erormous anount of
knowledgeregarding important chess paterns (domain specfic knowledge) a remerdous
blow to the idea that excellence in thinking was a result of only general abilities.

Additional eviderce agaist the gemraizale theay also canme from reseach on
trarsfer. If excelence n thinking was tuly gereralizalle, then leamning strategiesin one
suhject areaor domain should improve thinking or trarsfer to other suhects a domains.
However, many sudies have failed to substantiate this anticipaed transfer (for a summary,
see Pesley, Sryder, ard Carigila-Bull, 1987)" Computer programmers also found out
that programs that were written containing a \ast anount of domain spediic knowledge
(strong method) were must better a solving problems than those programmed only with
general strategies or heuristics (weak methods). Evidence seemed overwhelming in favor
of domain specific thinking skills. General heuristics appeared to be no mach for a rich

domain spediic dagbase, stored n memory, accessed bthe recagynition process,and
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ready to be brought to bear on the most damanding of problems. In spite of this evidence
there was still much that could not be explained by using this theory alone.

These dificulties canbe overcome by abardoning the ideathat gerera and domain
specific abilit ies are mutudly exclusve and challenging the suppaosed dichotomy. Pekins
ard Sabmon (1989) sugges that “there are gemra cogntive sKkills; but they adways

function in contextualized wag.”®

Gereral drategiesard damain specfic knowledge ae
seento work hand-in-hand ard this requires specal enphass during instruction to
improve thinking. New nethods suchas Re@rocal Teaclhing, which will be talked about
more later in this pgoer, are produdng dramatic gans in reading, science and other
suhects. The keyseers to be that gereral principles d reasming reed o be taugh
together with sef-monitoring pracices ad paential applcatons in varied coitexs.
Using this appioach produces the degred trarsfer that was prevoudy so elusve
(Nickerson, Pekins, & Snith, 1985)° Blatz (1989)further clarifies the matter of trarsfer
by looking at dimensions ard extent of trarsfer rather than simply trarsfer or non-
trarsfer.”® He outlines four levels of generdity, with level one being the broadest and
without qudific ation to level four a which we must confront not only universal logic,
suhectindepemnlert ard subectspecfic canstraints, but also the paticular case,problem
or issue to which we are applying our reasoning.

Perkins ard Salomon have also proposed o mechansms by which the trarsfer of
skills between domains takes place' The first, caled the “low road” to trarsfer depemls
on extensive and varied practice of a kill to near automaticity. By practicing the kill in a

large variety of instancesiit is thought that this sKill will also be applied to smilar instances

through the piocess 6 simulus gemraizaion. The secaxd mecharism caled the “high

23



road” depemlson the leamners delberate nindful atstracton of a pinciple. Ore dostacke
to this type of transfer is that it is often necessary to decontextudize a ill in one domain
before it is seen to apply to another smilar Stuaion in another doman. This would seem
to put the regative reseach findings o trarsfer in arother light. Rather than implying
that trarsfer carit occur because b domain spediicity, the regaive resulks reflect that
certain conditions must be met to facilitate transfer.

The notion of stardard canditions as usedn the scences § also put forth by Norris
(1985)asanexplamation to the gemralizalility debate.'* He assefs that it is reasmalde to
maintain that given our lack of deailed knowledge concerning reasoning, that the inabilit y
to find reasoning abilit ies that cut across subjects and contexts is dueonly to our inabilit y
to idertify and ingtitute the required st of sardard conditions. Ennis (1989) adds
complimentary evidence by pointing out three versions of subject specificity, domain,
epistemological, ard concepual®™® While he concludes hat concepual sukject spediicity
(McPeck’s view) has no basis and is too vague the other two offer important insights.
They both enphasize he importance d backgiound knowledge. Epistemological subect
spediicity notes that there ae diferences n what constitutes a g@d reasm betweenfields
of knowledge. While domain spediicity sees lte mportance d teacling for trarsfer
combined with frequent application of principles in many different areas.

Brell (1990)also took a ok at the cancepual battle ketweenEnnis ard McPeck ad
came up with conclusions smilar to Norris.* Narrely, that athough the mastery of
domain-specific knowledgeis the mgor challenge in learning to think critically, as McPeck
predcts, gereral conceps ard stategies d thinking do exst ard ae teaclade. In

addtion, thinking can neither occur or be taught indepemwertly of the epstemological
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norms of some frame of reference or knowledge doman. Fnally, that dthough both
gereral ard subectspectic knowledge ae important conditions of critical thinking, the
teaching of neither adequadly addesseshe fundanertal problem of geting studeris to
transfer their knowledge and <kills to new areas. Niaz (1995)cane © a ke cacluson
after looking at helping scence educairs cloose betweendomain-specfic and domain-
generd strategies for enhancing the thinking skills of their studets.™ He cancluded hat
the contert-processdichotomy is an attificial one am in fact the wo appoactes b

teaching science complement each other.

Empirical Evidence

Now let us urn to the enpirical eviderce hat has a diect beaing on the
generdizability question. Sternberg and Bhana (1986) make ome gereral observations
about studiesthat are assoiated wih thinking programs.*® Their advce & to look at the
data ard expelimental procedues used osely since nuch of the reseach ard pubicaion
is done by individuds with passible conflicts of interest. This having been said, the first
eviderce © be looked at docurments the deiciercies te ngority of studerts in this
country denonstrate. de Sanhez’s (1995) sudy indicatesthat most calege suderts are
at Piagets concrete thinking level rather than the formal level ascibed b aduts'’ She
attributes these deficiercies, at least in pat, to acadent setings tat enphasie
memorization of isolated knowledge which are devoid of meaning, lack transferability,
ard are eady forgotten. She claracterizes his status quoas ‘incidertal thinking” and
asserts that for thinking <kills to be fully developed and transferable the thinking skill
instruction must be ddiberate. Her ddiberate instruction involves a critical thinking mode

composed d processesjnformation, ard products. Nine processes a isted that are
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thought essetia to critical thought: obsewation, compaiison, relations, classficaions,
ordeling, hierarchical classiicaions, aralysis, synthesis, ard ewaluaton. Several studies
(Hemnstein, Nickerson, de Saohez & Swet 1986;Reif, 1981) have concludedthat these
process-based skills do transfer when the instruction is designed to facilitate such
transfer:®

Halpem (1993) asessed the efeciveres of critical thinking instructon ard
concludedthat at leastsewen qualtatively different forms o outcome ewaluaions stow
that thinking can be improved through delberate instruction to do so® He cites
numerous studies that have included sudent self-reports, gans in IQ scores cognitive
growth and development, expert-like mental representations, improvement in cognitive
skills, and spontaneous transfer that suppat his clam. Harey (1995) has reported
successful thinking instruction that focused on metacognitive skills and problem olving.”
He Ielieves that in order to be a citical thinker one nust first lean to dectde when a
specific cognitive Kill is relevant (a meacognitive process) and then succesfully apply the
cognitive skills to solve problems This would seem paticularly relevant as a desirable
outcome of ACSC. Two more studies by Pirolli and Recker (1994) also sugges that the
acquisition of cogntive skills is facilitated by high degrees of meacogntion (a
generdizable ill) .>* Improved learning in the doman of programming was related to
reflecion on problem sdutions that focused @ understanding the alstractons underying
programming problems.

In a review d more than 100 sudies on training of leamning strategies Belmont,
Butterfield, ard Ferretti (1982) idertified further eviderce fom seven dudies that

produced tarsfer effects an the caynitive functioning of young ard mentally retarded

26



children.?? Of these seen successfl studies, six stowed that sigrificart trarsfer occurred
only when there was instruction of self-management sKills, such as goal setting, srategy
planning, and seif- monitoring—in addition to training in pecific kills involved in transfer.
Another sudy conducted by Riesermy, Mitchell ard Hudgns (1991) involved training 38
children in four thinking roles®® The roles were called task definer, drategist, monitor,
ard challenger. This experimental group slowed supeor retention scaes on three
variables over the control group. The variables were use of self-directed thinking sKills,
amount of information used in solutions and the quality of their answers.

Another instructional procedue that numerous reseach studies for a sunmary see
Rosenshine ard Meister, 1994)have deened siccesful is caled Recprocal Teacting.®* It
has two major feaures, the first is instruction ard pracice in four comprehension-
fostering strategies:queston gereration, summarizaton, prediction, ard clarficaion. The
secad congists of usng dialogue as a ehicle for leaning ard practcing these oéur
strategies. The teacler begins by modeing the stategies anl then gradualy the studeris
becane more acive urtil finaly the teacter is merely a fadlit ator of the process. One
final exanple of the successfl use d the infusion appoach is given by Zohar,
Weinberger, ard Tamir (1994)*° Their carfully desgned instruction incorporated
activities for developing specific critical thinking sKkills that were incorporated into biology
curriculum. Improved critical thinking skills were observed both in the biology ocontext

and non-biology everyday topics, further suggesting generalization across domains.

Summary

Modem attempts to foster critical thinking have beenonly moderately successfi. A

consistent thene is that a slort-term course d study covering one sulject matter area
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does not have enduring effects on solving problems in other subject mater domans.
However, this doesn't necessarily mean that critical thinking skills are doman specific.
The research, both the theoretical ard enpirical dai, suggess that the arswer to the
original question (Is critica thinking generalizable or doman specific?), is that it is neither.
The queston assures a dichotomy and reseach paoints to a dynamic almost synergistic
effect between the two.

The gemral theme d agreenert in the literature is that efforts reed o be focusedon
bringing together context-specific knowledge with general “critical thinking” skills
instruction with ddiberate efforts made to facilitate transfer to real life applications.
McPeck is one of the few exceptions that gill clings to suppating a srictly immersion
(implicit) appoach to teaching crtical thinking. Although his pasition has forced
considerale thearetical considerations to be evaluated further, the ngjority of eviderce
points to aninfusion (explicit) appoachto fostering ciitical thinking ashaving the greatest

probability of success.
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Chapter 5

Conclusions

Prepaing airman for future rather than pas wars involves congant
encouagement obpenminded thinking to emse intellectual gowth. Yet
American PME schools including those of the Ar Force, have ofen
suffered from rigidity, normalization, and alack of dynamisn in nurturing
thought.

— AFM 1-1 Vol. i

Research Implications

Curriculum

The curent curiculum at ACSC (see #ble 4 br a sunmary) focuses a ten courses
of study ard a lesearch program comprising appoximately 600 acaderit contact hours.*
From the caurse desadptions in the Air University catlog it is clearthat critical thinking is
required throughout the curriculum. However, actud explicit instruction on the kills and
dispositions that make up critical thinking is limited. The only mention of critical thinking
instruction is in the War Theary course. Here studerts ae introduced b critical thinking
via the process 6 Clausewizian critical aralysis. This aralysis consists of three steps:
esblish the fact, trace effects ack b root causesard cansider ard ewvaluaie akernate
courses @ acion. Notice hat these hree seps depeth heavly on the mestery of the five
critical thinking “reason assessment” <ills listed in Table 1. These necessary ills are

only implicitly addressed in this course.
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While critical thinking is implicitly addressed, through the immersion gpproach, the
reseach outlined n chapter four of this papersuggess that a more explicit appoach
would be beneficial. Critical thinking instruction is more successfi when efforts ae
focused @ bringing together context-speciic knowledge aul gereral critical thinking
skills instruction with ddiberate efforts made to facilit ate transfer to real life applications.
This would pant to an infusion or mixed gpproach to the curriculum, that explicitly
teacles citical thinking skils and dispositions as pat of eachof the ten courses curently
offered, as having the greatest probabilityfe$tering critical thinking.

This is not to say the curriculum is bad. The current curriculum provides a solid
foundaion of domain spediic knowledge in airpower, joint operations, leadeshp ard
thinking skills within these domans. The overwhelming mgority (90.84%) of students
perceive the ACSC expeience as increasing their ability to think critically when
conductng an in-deph aralysis of complex situaions or problems> Moreover, ACSC
graduaes pecepion of the curiculum has risenover the last sewera yeass from merely
safsfaciory to appoacting outstanding on a five point scak’ The padnt is that reseach
docunented in this papersuggess the incluson of explicit critical thinking skills and
disposition instruction would result in an additional quantitative improvement in sudents

critical thinking abilities.

Table 4. ACSC Curriculum Summary

Course Approximate % of Curriculum
War and Conflict 3%
War Theory 10%
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Table 4—continued

Course Approximate % of Curriculum
Strategic Environment 14%

Operational Structures 16%

War and Conflict Resolution 3%

Joint Operations and Campaign Concepts11%

Air Power and Campaign Planning 22%
Joint Warrior 9%
Leadership and Command 9%
Force 2025 3%
Research N/A

Source: Air Command and Staff College, Air University Catalog 199596, n.p.; on-line,
Internet, 6 February 1997, available from http://www.au.af.mil/aacst/html.

Instructional Techniques

Over the last three years, ACSC educabrs have made amajor paradigm shift in the
way studerts ae instructed. Passve leaning through lecures an teacler directed
instruction in rote memorization of isolated facts is no longer the way they do busness.
Seminar based active learning is facilit ated with an integrated curriculum, ample sudent
discussin, case sidies and canputer simulations. In fact, theseactve leaning activities
accaurt for appoximately threefourths o the residert curiculum® Nonetheless, new
methods d instruction should be explored. For exanple, reciprocal teaching, which first
teacles stiderts leaning ard thinking stategies aml then moves on to more studen
direcied leamning is strongly erdorsed ly this reseach. Agan, this is consistent with the

infusion or mixed approach to fostering critical thinking.
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Evaluations

No appoach sthould be followed Bindly though “measues d success” a& just as
important in educaibn as hey are in canpagn plaming. Looking speciicaly at the
current evaluation systemin place atACSC, it is unclearwhat these“measuesof success”
for critical thinking are. The ACSC gaal of fostering critical thinking is vague ard the
current evaluaion methods atACSC provide decsion makers with only information that is
largely desciptive ard arecddal in nature.” As mentioned eatier, the curent evaluaion
system (essay exans, direct obsewvation, ard suweys) can provide some qualtative
information, but thesemethodstake a consideralde anourt of time ard efort to overcome
their inherent validity and reliabilit y problems. This is why a valid and reliable quantitative
measurement of critical thinking, that is easily administered and graded, is needed.

Administering aninternationally recaynized neasuenert of critical thinking, suchas
the Watson-Glaser Appraisal at the beginning of ACSC ard at the e would have
tremerdous benefits.  First, it would provide a quatifiable nmeasuenent (measue o
successupon which the citical thinking goal of ACSC could be evaluaied. This data
could also be correlated to the present grading system to establish credibility and validate
the program. For instarce, as nentioned eatier over 90% of in residerce ACSC studeris
believe that the current program hes increased their ability to think critically, this
addtional dat could ke used ¢ evaluate these perepions ard quanify the value added
by the program. Finaly, sucha nmeasuemernt would esgblish a \ery valualle daigbase.
Berchmarks cauld be estblished ard used fom yearto yearto evaluate the efects o ary

charges n the ACSC program. Mary other studies, suchas correlations betweenMyer-
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Briggs Pewsonality Type Indicator ard ciitical thinking gan could also addto the body of

knowledge.

Staff Development

There is a ddfinite link between instructors' critical thinking abilit y and the progress of
their studerts in this area® By adninistering the ciitical thinking measuenert discussed
alove to instructors, staff developmert instruction in critical thinking cauld be provided
on an as needed basis. Across the board in eduction, low instructor ability in critical
thinking is a primary cause in studeits low scores in this area.” It would ako be
interesting to see he charge n aninstructor’s critical thinking scae over the term of a

three year assignment at ACSC.

Critical Analysis

It is now time to tie al the theary just presened to the realty at hand ard provide
same final conclusions and recanmendations. This reseach project saught a ramewaork
that could be used 6 assesshe ACSC program to foster critical thinking and now it is
only appopriate 1o use he Chusewizian critical aralysis to do justthat. The first partt of
the aralysis is to estblish the facts. We did this by synthesizing a definition for critical
thinking, the propengty and skills to engage in an activity it reflective &epticisn
focued on deciding \wat to reasonably believe odo. Nex, the facts revolving around
how to assess dical thinking were sated trough From this, the Watson-GlaserCritical
Thinking Appraisal was dertified as hving the kest overall characteristics of validity,

reliability, and ease of use.
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Tracng efects back © root causess step wo of the citical aralysis. Here, the
analysis starts to run into some problems  The data ACSC has compiled on the “effects”
of its critical thinking program are largely desciptive ard thus \ery hard to trace o ary
root causes. In general, we might be able to attribute perceived student gans in critical
thinking to an acive versus a passe curiculum, but, without quaritatve dat ard
addtional studies rothing canbe deermined or cetain. The kottom line wauld seento
be that the curent program does bster critical thinking, howewer, with what effectiveress
ard efficiercy? The Watson-Glaserappisalcould prove nost helpful in arsweiling these
guestions. These limitations also carry over into the final area of analysis, evaluaing and
considering alternative courses of action.

Chapter four evaluated the reseach conceming aternative teaching methods  foster
critical thinking Although this was the longest and most theoretical pat of this pger, the
conclusion was fnally drawnthat ACSC could better foster critical thinking through more
explicit critical thinking <kills instruction, an infusion versus the current immesion
appoach Agan, better quanitative ciitical thinking daa would be required to prove this
in practice. Although this analysis was limited somewhat by a current lack of daa, it
providesa relpful framewak ard suggess ways to improve upon the curent critical

thinking program.

Recommendations

The following recommendations are provided based on the discussions above:

1. A critical thinking measuenert, such as te Watson-Glaser Critical Thinking
Appraisal should be administered to incoming sudents and instructors and agan
upon ACSC completion.

2. Data from these appaisak should be used ¢ setmeasuale goals ard monitor the
effects of program changes.
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3. Critica thinking should be addressed mare explicitly in the ACSC curriculum usng
an infusion approach.

4. Data should ako be corelated aganst other datbases,in paticular the Myer-
Briggs Type Indicators to explore relationships between student inputs (i.e.
personality type, gerder, age, etc.), the sclool ervironmert (i.e. curiculum,
teaching methodologies, etc.), and outcomes (i.e. TPs, grades, etc.).

The potential impact of improving ACSC'’s critical thinking program is immense.
Innovative problem solving, critical amalytical thought and sound professional judgnent
have been and will continue to be keys in our military leadership achieving battlespace
dominarce. Thus, ary improvements that canbe ganed ty critical aralysis of the program
will provide our future leaders with a great advantage  This research and the
accanparying recanmendations are anly a pdentia starting pant, but, one upon which a

firm foundation of continuous improvement can be built.

Notes

L Air Command and Staff College, Air University Catalog 199596, n.p.; on-line,
Internet, 6 February 1997, available from http://www.au.af.mil/aacsdt/html.

2 Air Command and Staff College, AY 96 End-of-Year Survey Bsults, n.p. On-line.
Internet, 18 March 1997. Available from http://spock.au.mil/bbs/AcademicEOY 96-
1.ppt.

® Ibid.

*Air Command ard Stff College, Sef Study Report, March 1997, p. 3-12. Ontline.
Internet, 18 March 1997. Available from httppgbck.au.mil/bbs/PAJE/ascs_bbs.doc.

*BrerdaF. Roth, “Studen OutcomesAssessmert of Air Command ard Staff College:
An Evaluative Study” (Ph.D. diss., University of Virginia, 1996), 93.

°Robert J. Swartz ard D. N. Perkins, Teacling Thinking: Issues ath Approactes
(Pacific Grove, CA: Critical Thinking Press, 1990), 194.

" R. Paul, Critical Thinking: Howto Prepare Student$or a Rapidly Changing Vérld
(Sonoma CA: Foundation for Critical Thinking, 1995), 47-90.
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Appendix A

Watson-Glaser Critical Thinking Appraisal

The Watson-Glaser Critical Thinking Appraisal is composed d a seres d five tests

which require the application of important “reason assessment” abilities of critical
thinking. The five subtests cover the following armeas: Inference, recagnition of
assumptions, deduction, interpretation, and evaluation of arguments.
The “Inference Test” gauges ones ability to discern the degree of truth or falsity of
inferences drawn from the daa that you are given. The ability to recognize unstated
assumptions in satements is sampled in the “Recognition of Assumpgtions Test.” The
“Deduction Test” samples the ability to reason properly when given a satement of
premise; to recognize the relation of implication between propositions. The ability to
weigh evidence and make valid generdizations is sample in the “Interpretation Test.”
Finally, the “Evaluation of Arguments Test” samples the ability to distinguish strong and
relevant arguerts from ones whch are weak o irrelevant. The 804temappmisal canbe
completed in 50 mnutes, ard produces a sgle scae that canbe compared wih a wide
range norm groups. The materials to admnister a pe ar post test at ACSC would cost
approximately $2,000.

Two examples of typical questions are given below:
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Interpretation Exanple: A study of vocakulary growth in children from eight months to
six yeass shows that the size of spden vocalulary increasesrbm zeio words atage eght
months to 2562 words at age Six.

1. None of the children in this sudy had learned to talk by the age of six months
Does this conclusion follow or not? (This conclusion follows beyond a reasonable doult
since, accading to the staterrert, the size d the wocalulary at eight months was zeo
words)

2. Vocahulary growth is the sbwestduring the perod when children are leamning to
walk. Does this conclusion follow or not? (This conclusion does not follow since there is
no information given that relates growth of vocabulary to walking.)

Deduction ExampleSome holidays are rainyAll rainy days are boringTherefore—

1. No cleardays are boring. (The conclusion does ot follow. You camot tell from

the statements whether or not clear days are bo8ogie may be.)

2. Some holidays ae loring. (The conclusion necessaly follows from the statemert

since, according to them, the rainy holidays must be boring.)

3. Some hdidays are nat boring. (The conduson does nat follow, even though you
may know some holidays are very pleasant.)
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