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Students who reasoned at higher stages of -
reflective judgment also revealed better
critical thinking skills, suggesting a ,
developmental basis for the acqutsmon of
critical thmkmg skills. .

Since the early 1970s researchers have proposed
various descriptions of intellectual development
in adulthood (e.g., Arlin, 1984; Basseches, 1984;
Fischer, 1980; Kitchener & King, 1981; Kramer,
1989; Labouvie-Vief, 1982; Perry, 1981; Riegel,

1973; Sinnott, 1981). These models have pro- -

vided global descriptions of adult reasoning and
many -insights into the qualitative changes that
characterize adult intellectual development. The
current study attempted to identify specific rea-
soning skills that are associated with given
stages of the Reflective Judgment model (Kitch-
ener & King, 1981). Brabeck (1984) has noted
that this model has the strongest data base of
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existing models of -aduit ‘intellectual develop-
ment. -

The Reflective Judgment Model The Reflec-
tive Judgment model (King, 1985;. Kitchener,
1986; Kitchener & King, 1981; Kitchener; King,
Wood, & Davison, 1989) describes a sequence
of changing assumptions about knowledge and
how those assumptions affect the ways a person
reasons to a conclusion about problems that do
not have verifiable right and wrong answers.
These assumptions are summarized by stage in
Table 1. They may be seen in individuals’ re-
sponses to the following types of questions:
What and how can we know? How certain can
we be about what we know? How can we con-
vincingly defend what we know or believe?
Why do people hold different opinions about
controversial issues? Answers to these questions
offer useful information about students’ reason-
ing styles, because students’ assumptions about
knowledge (e.g., what can be known and with
what degree of certamty) are reflected in the
strategies they use to gain knowledge; these, in
turn, affect the adequacy with which students
can solve complex and controversial problems.

Prior Research. A rather extensive research
base exists for this model. Because most of the
available studies have been reviewed elsewhere
(King, Kitchener, Davison, Parker, & Wood,
1983; King, Kitchener, & Wood, 1985; Kitche-
ner, 1986; Kitchener & King, 1990b; Kitchener
et al., 1989), only one particularly noteworthy
study is summarized here. Brabeck (1983) ex-
amined the relationship between reflective judg-
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Reﬂectlve Judgment Stages

~ TABLE 1

TS O Through What,' How May iy aoT

What Can We How Ce_rtain_ Process Can .. Beliefs Be Differentiation/
Know? “Can We Know"v : “We Know? ' Justitied? Integratuon

1 Reality , Absolutely cer- l By direct obser- Beliefs are a di- Single category-

2 True reality
and false :
claims .

3 True reality,
false claims,
uncertainty

4 While there is
a reality, it can
never be
known. Knowl-
edge is indi-
vidually
idiosyncratic.

5 Personal inter-
pretations of
individual real-

. ities

6 Reality as-

sumed. Evalu- .-

ated personal
interpretations.

7 Reality is
never “given.”
Facts and as-
sumptions
may be con- -
structed into
evaluated
knowledge
claims about
reality.

tain®

Absolutely cer-
“tain and cer-
tain but:not
lmmedlately
avaulable

T

: ,Absolutely cer-

tain about
some things;
temporarily un-
certain about
others.

No certainty be-

cause.of situa-

tional variables
(e.g., time).

No certainty ex-
_cept via per-
sonal: per-
spectives
within a spe-
cific context

Some personal

certainty about
beliefs based
on evaluations
of evidence on
-different sides
of the. ques-
tlon )

Certainty that -
some knowl-
.. edge claims

- are better or
more complete -

than others al-
though they
are open to
reevaluation.

‘vation .

By direct obser-'
vation and via
what authori-

© tiessayis
true. o

Via: authorltles in.

-8ome areas;

_ through our"

““own biases

~ when knowl-:.
edge is uncer-

. tain.-

Vid 6ur own and
.others' biases,
data, and .
Ioglc )

Via evidence

and rules of .

inquiry appro-
priate for the

context.

Via personal as-
sessment of

_arguments and

‘data; via eval-
- uated opinions
of experts.

Via process of
critical inquiry
or synthesis.

rect reflection
of reality. No
need to justify.
them.

. Direct observa-
* tionor-via‘au-

“thorities. . ..

- *Via autr{orities.in :

. 80Me areas;

" ‘viawhatfeels
right in the | %7+
morment’ where‘ C

knowledge. is -
uncertain.

Via idiosyncratic *

-evaluations ‘of -
evidence and
unevaluated
beliefs." ~

By rules of in-
quiry for a par-
ticular context.

Via generalized
rules of in-
quiry, personal
evaluations
that apply
across con-
texts, evalu-
ated views of
experts. -

As-more or less. . .-

reasonable -
conjectures

about reality or

the world <+
‘based-on an
integration and
evaluation of
data, evidence,
and/or. opinion.

'e,Three category

belief system:
*What | be-
lieve isi-. ;"

“Two categmy

“‘belief system;:

' knowledge s
. trtue but.some -

' clatms are
false,

““true, some

i claims-are:
false, and oth-- -

ers are uncer-

“tain.

Uncertain-knowl-’
edge becomes
further differ- .
entiated info ™"

* types of uncer-

tainty- and-be-- ..

.comes over-
riding cate- ..
‘gory, i.e., uln-
mately-.:
uncertain,

Greater dufferen-
tiation within
domains. Evi-
dence:inte-

' grated within
specific do-
mains:

Evidence and
opinion can be
integrated ..
across as well
as within dif-
ferent do- .
mains. Greater

differentiation.

Viewboint con-
structed by ab-
stracting or

synthesizing

across as well
as: within dif-
ferent do-
mains.

Note. From Kitchener, K.S. (1986) The reflective judgment model Charactenstucs, ‘evidence and measuremenl
(pp. 78-79). In R.A. Mines & K.S. Kitchener (Eds.), Adult cognmve development Methods and models (pp 76—
91). New York Praeger. Reprinted by permission.
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ment stage and critical thinking. She matched
female students at four educational:levels (from.

high school: seniors to master’s level graduates)
on high and low extremes of ‘critical thinking
scores using ‘the Watson-Glaser Critical Think-
ing Appraisal (Forms A and B) and then admin-
istered the Reflective Judgment 1 Intervnew (RJD),
She found a moderate (r=.40; p< i001) correla-

tion between- the two:measures: Despite the .

matching, she also found sxgmficam differences
in reflective Judgment scores between educa-

tional levels, with more educationally advanced

student§ “scoring higher. High-level critical
thinkers also outscored low-level critical think-

ers.on the: RJL:She concluded that *‘the devel--

opmient of reflectlve judgment is separate from,

and mvolves somethmg other, than the acquisi-

tion of these skills”’ (p.-32):and suggested that

critical thinking skills may be necessary but not-

sufficient for development of reflective judg-
ment (see also.Brabeck & Wood, 1990).

‘The Current Study. In this study, a more fine-
grained approach was used to examine the rela-
tionships between reflective judgment and stan-

‘dardized critical thinking tests. We focused on

the specific_skills constituting these measures
rather than use the more global overall score.
This approach allowed us to determine whether
component critical thinking skills-are present at

some reﬂectwe Judgment stages and not others,

and how important certain critical thinking skills
are to the complex problem-solving abilities that
are reflected in the more advanced stages of
reflective judgment,

METHOD R
Sample

The sample for this investigation was composed

of 100 students at a large midwestern university: -

20 freshmen, 40 seniors, and 40 graduate stu-
dents (second year or beyond). (The groups were
also balanced by gender and area of study [either
mathematical or social sc:ences], results for this
companion ‘study are reported in ng, Wood

& Mines, 1990.)

The purpose of selecting students in this man-
ner was to obtain a group of individuals who
would represent a broad range of critical think-
ing skills and reflective judgment stages, Twice
as many students were selected at the senior and
graduate levels, as compared with the freshman

‘level, to increase the likelihood of including stu-

dents who.would score at the middle and upper
stages of the Reflective-Judgment model. Stu-

_dents were contacted through courses, posters,
" advertisements, “and -departmental census lists

until the cells were filled, Students were paid
$10 each to participate in the study
Instruments

Reflective Judgment.Interview (RJI) The RII
consists of four intellectual problems and a se-

" ries of standardized probe questions and uses a

semistructured format; it takes about 1 hour to

- complete. Each problem consists of two contra-
- dictory points of view on an intellectual issue;
‘respondents are: ‘asked to explain and defend
- their responses to these points of view. A certi-

fied interviewer presents the dilemmas (usually
in random order) and asks the probe questions,
following up for clarity when needed. Tran-
scripts of theinterviews:are then independently
analyzed by certified raters using the Reflective
Judgment Scoring Rules (Kitchener & King,
1985). Acceptable interrater reliability and
agreement rates, as well as internal consistency
levels, have been found in previous studies (see
Mines, 1982; Schmidt & Davison, 1981, for re-
views).

Watson-Glaser Critical Thinking Appraisal
(WGCTA). The WGCTA is a power test de-
signed to assess abilities thought to be important
in critical thinking. The test contains 100 items
and is usually completed in about 50 minutes.

Watson and Glaser (1964) list five subtests: (a)

inference, the ability to discriminate’ among de-
grees of truth and falslty of inference from given

_ data; (b) recagmtton of assumptions, the ability

to recognize unstated-assumptions or presuppo-
sitions that are taken for granted in given state-
ments or assertions; (¢) deduction, the ability to
reasoni deductively:from given statéments or
premises, to recognize the relation of implica-
tion between propositions, or to determine what
may seem to be an' implication or a necessary
inference from given premises is indeed such;
(d) interpretation, the ability to weigh evidence
and distinguish between generalizations from
given data that are or are not warranted beyond
a reasonable doubt; and (e) evaluation of argu-
ments, the ability to distinguish between argu-
ments that are strong and relevant and those that
are weak or irrelevant to a particular question
or issue. Split-half reliabilities of the subtests
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for Form Zm range from .40 to .55 (Watson &

Glaser, 1964). These moderately low reliabili- .

ties likely reflect the brevity of some of ‘the

*-Where necessary, students’ SAT or GRE scores
- were converted to ACT- composite score equiv-

alents.

subtests. Internal consistency reltabllmes are not; .

reported in the manual, -
Cornell Crmcal Thmkmg Test (CCTI') The

CCTT, Form Z, was used in this study to assess

the hypothetico- deductxve critical thinking pro-
cess.. The CCTT is.described as having a 50-

minute time limit, althoughrits authors (Ennis &-
Millman, 1971) suggest that it may be used as:
a power test, which was done in this study. Form-

Z consists of 52 items in seven sections; as fol-
lows: (a) deduction, determmmg whether’a

statement follows from premises in material that

is emotionally:10aded; (b) detecting fallacionsly
ambzguous arguments (circularity, nonsupport-
ing emotive language; «oversimplification’of al-
ternatives); (c) Jjudging the ‘reliability of infor-
‘mation-and authenticity ‘of sources; (d) Judgmg
whether or not a’hypothesis or-generalization is
warranted; (€) choosing useful’ hypothes:s—test-
ing predictionswhen’ planining experitents; (f)
assumption-finding, identifying a definition that

best expresses another person’s usage of a term;

and (g) assumption- -finding, identifying a state
ment that fills a gap in a deductive argumen

Ennis and Millman (1971) have reported KR-20 "’
‘reliability indexes ranging from .61 to .67 for,

Form Z; no subtest reliabilities are reported The
CCTT also has short subscales, which may con-
tribute to lower subtest reliabilities.

Procedure

The two written critical - thinking tests (CCTT
and WGCTA) were administered in a group set-
ting. Each of these tests took 45 to 55 minutes
to complete, and the test order was counterbal-
anced by a student during the testing session.
The RJI was administered individually by one

! of two interviewers in‘a private office. Refer-*

ences in the transcriptions to educational level
and gender were deleted prior to rating.
Permission was secured from all participants
to. obtain their American College Test (ACT),
Scholastic Aptitude Test (SAT), or Graduate Re-
cord Examination (GRE) scores from institu-
tional records as measures of academic aptitude;

this was of interest.given the possibility that any -

obtained differences in critical thinking and in-
tellectual development might be the result of
differential levels of academic aptitude that are
associated with different educational levels.

Journal of College Student Development | November, 1990 / Vol. 31

RESULTS

Psychometnc lnformatlon

For the RJI, interrater relrabrhty (the degree of
,cons1stency between the two raters). was. .97,
calculated using a Pearson’s r correlation; Inter-
rater agreement (the proportion of time the two
raters assngned the same scores) was 90 Four

students) For the RJI the alphas were . 89 (over-,
all), .69, .77, and .84. The corresponding alphas

“for the WGCTA were .82 ( verall), .49, .74, and

.72. For the CCTT, alpha Jevels of 70 (overall),
.00, .49, and .62 were obtamed

_ Educatlonal Level leferences

' The means and standard deviations of the four

measures are given by educational level in Table
2. (The RJI mean scores correspond to stages:
a medn score of 4.0 indicates that the studénts’
assumptions about knowledge -and justification
of beliefs reflect Stage 4 assumptions as de-
scribed in Table 1.) Without exception, the
means of each of the measures were ordered in
increasing magnitude across educational levels.

The RJI scores for the seniors are comparable
to those that have been reported for other sam-
ples of college-seniors. The RJI scores for the
freshmen and graduate students are somewhat
lower than those that have been reported for
other samples (Kitchener & King, 1990b). For
the WGCTA, the freshmen in this study scored

-almost a standard deviation lower than did a

norm group of liberal arts freshmen (M=70.2)
reported by :‘Watson and Glaser (1964). The
seniors’ scores were very close to the mean of
74.4 that was reported for a sample of 200 senior
women. Watson and Glaser report no graduate
norms. Ennis and Millman (1971) have reported
CCTT norms from two postsecondary. samples,
one group of college students and one group of
graduate students. The mean scores between
these two groups did not differ and were com-
parable to the scores obtained here from: the
freshman sample.
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~TABLE 2
RJ!, WGCTA, CCTT, and ACT Means and Standard Devratrons by Educatlonal Level

RJI " WGCTA~ oo ACTY
Educational Level M SD M ) M SD M ~sD
Freshman 3.31 37 6is5 | 6.7 2735 333 |, +1940.  3.70
Senior - 408 56 7887 827 3557 520 2637 _,,4.50
Graduate 476 78" 78240 779 3002 528" ' 2883 “ 270

Nate. Rl = Reflectlve Judgment Interwew WGCTA Watson- Glaser Cntrcal Thlnklng Appralsal CCTT Cor-
nell Crifical Thtnkmg Test, ACT = Amenc n College Test,
1ACT composne score i

A senes of ANCQVAs, one for each measure,  96)=6.76, p=.02 for the CCTT. In other words,
was run to see whether or not scores d d  the educational level differences. reported in
by’ educatldnal level ‘and to examin - Table 2 cannot.be attrrbutedt (ac
rently the l_e of academrc aptrtud__ on e tude, . o 4
scores. Using the ACT composrte > e Table 3 reports the means and standard devi-
covariate, srgmficam differences in SCOrés W e ations of the WGCTA. and CCTT subtest scores,
found for all three measures between the groups listed by. reflective judgment stage. For both the
after lmearly adjustmg for the’ effects of aca- WGCTA and CCTT:subtests; the highly consis-
demic aptitude: F(2, 96)=52.11, p<. 001 for the  tent pattern of increasing subtest scores- across
RIL; Fi (2 96)=8.86, p<.01 for the WGCTA F(2,  reflective Judgment stages was reported On the

TABLE 3

Means and Standard Devratlons of. the WGCTA and CCTT Subtests by Reflectrve
L : Judgment Stage

Reflective Judgment Stage '
3(n=19) 4(n=40)  5(n=30) °  6(n=9) 7{n=1)

Subtests ) M SD M sD M SD M SD M SD!
WGCTA - - . o !
Inference '9.05 234 1271 2.88 13.13 194 1433 158 15.00
Recognition of as- : -
- sumptions 1126 270 13.10 196 1337 156 14.00 112 - 15.00
‘Deduction: « - 16.84 212 2112 323 2227 227 2267 194 23.00°
Interpretation 15.00 . 3.04 1971 340 2203 .165 2133 - 234 23.00
Evaluation of ar- : » : ]
" guments 10.37 1.74 1095 2.01 1147 205 1156 218  14.00
CCTT : . : ‘
Does statement
follow from .. . . .
. premise? 6.47 1.43 ©7.80 203 8.51 1.16 8.56 1.59 10.00
Detecting ambigu- T ,
ous arguments 4.37 150 639 240 777 177 8.56 1.59 8.00
Judging reliability : :
of information 1.84 1.12 254 119 290 071 3.00 0.87 4.00

Is hypothesis.or )
generalization ) :
warranted? 832 1.1t 978 = 1.51 987 1.61 978 192 1200

Making predictions 184 126 = 219 112 247  1.04 267 - 087 - 4.00

Determining defini- S ‘

tions .- 184 069 273 107 310 066 267 087 400
Identifying as- . - o . s
‘sumptions 289 129 _3.7_3 155 423 147 389 169 4.00

Note. See Table 2 Note.
‘Insufficient data to compute standard devtatrons
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"WGCTA, an examination of subtest -scores:be-
tween . adjacent. reflective ]udgment stages. re-
veals that 19-out of 20 comparisons formed 2
perféct Guttman-scale. For-the CCTT,:28: 6f:32
comparisons followed this pattern. Of ‘the five
inconsistencies, four involved slight mean:score

reversals: between Stages 5 and 6. This pattern -

is«consistent with the theoretical assumptions of
the: Reflective Judgment model. That is, ‘if the
critical -thinking . skills: measured: by these two
tests dre " associated-with progressively higher
stages-of reflective:judgment, an improvement

in -the complexrty -of - criticalthinking ' skills

should be exhibited. If the critical thinking sub-
test scores had exhibited nonlinéar patterns; fur:
ther analysis:would have been impossible to in-

 terpret,:and. the Use of discriminant- analysis

: :Relatuonshnps Between Measures

(discussed below) would have been mappropn-
ate, - b : ’

Pearson product ‘moment correlanons were'run
between ‘all pairs of ‘the three measures, The

‘WGCTA and CCTT cotrelated highly with each

other (+=.71, ‘p<.01) and with the ACT score
(r=59 and .62, p<. 01) The correlation betweéen
each of these measures and the RJI was moder-
ate (r=.46, p<.01). When the effects of academic
ability were removed, the resulting partial cor-
relation between the WGCTA and CCTT was
54 (p< 01); the correlation between these mea-
sures and the RJI decreased to 27 (p< 05)
“The structural relatronshrp between critical

- thinking subtest scores and reflective judgment
~ stage was mvestrgated by means of a discrimi-
- nant analysis. This procedure is ‘desigried to dis-

tinguish between two or more groups (in this
case, between students who score at different
reflective judgment stages) by assigning weights

" ing amblguous arguments (— 30) WGCT X,

to variables (here, the critical ‘thinking skills)
and then linearly combining.the: dlscrrmi’nanng
variables to make the groups as drstmct as pos—
sible.

First, a global discriminant analy51s (based on
residualized scores) ° was conducted
educational levels; with statistically Significan
results, x*(12, 100)=76.9, p<.001. This indicates
that cntrcal thmkmg scores can be used"to pre—

by educatronal level; none o
achreved statlstrcal srgmﬁcanc

duction (= 28) ‘and WGCTA mfer nce (=.21).
Of these; the mterpretatlon sibteést was by far
the most potent contributor to the function.” "

The utrhty of the drscnmmant fui

"~ tested by classrfymg each of the students mto a

given reflective Judgment stage on the basis of
their discriminant function scores. The percent-
age of correct classifications was compared with
the probability of bemg assrgned to a given re-
flective judgment stage based on the distribution
of scores on which the student’s overall reflec-
tive Judgment score was based, The, results of
the classification procedure are reported in Table
4. The discriminant function correctly classified
50% of the students (e.g., Stage 3. wrth Stage
3). Percentages of correct classification by stage
were 74 (Stage 3), 46 (Stage 4), 57 (Stage 5)
and O (Stage 6). Scores assigned to adjacent

stages (e.g., Stage 3 with Stage 4) account for

TABLE 4 B
Classmcatlon Effectlveness of the Discriminant Function for Reflective Judgment
: Stages 3-6
Actual Group Predicted Group Membershlp (by Stage)
Membership ) o
by Stage n 3 (%) 4 (%) 5 (%) (%)
3 19 14 (74) 5 (26) 0(0) '_O_; )
4 41 9 (22) 19 (46) 12 (29) - “1(2)
5 30 0 13 (43) 17 (67) - o .
6 10 0 4 (40) 6 (60) o
. . Total 100 23 41 35 1
Percent of cases correctly classified: 50% o
Journal of College Student Development.| November 1990 / Vol. 31 543



100% of the Stage 3 assignments, 98% for Stage -

4, 100% for Stage 5, and -60%. for Stage. 6:
Although these are not all correct classifications,
they show the clustering ‘of classifications
around given stages. Based on the square of the
canonical correlation, this model accounted for
50% of the variance of reflective judgment stage
scores, . -+ -

A compartson of the classxﬁcatron of each
stage with that which would:have eccurredvby
change yielded. another indication of the effec-

trveness of the discriminant function. . As shown -

in Table 4, the dtscnmmant funcuon correctly

Y
assngned by chance. None of the other stages
were classified as. effecttvely _Studen who

Stage 5 ‘was the only other _stage’ m;whtch stu-
dents were classified at an accuracy level that

was well above its corresponding chance prob-
ability (57% versus 30%). The drscnmmatron
function classrfied students who scored at Stages
3 and’5 at only two stages (the’ actual ‘one and
one adjacent stage). Four students who scored

at Stage 6 and one who;sco_red at Stage 4 were

classified at stages that were Up to two stages
drscrepant from the correct stage, in these cases,

the model was not accurate m classrfymg stage.

membership, ’ )

“Four’ follow-up drscnmmant analyses ’were
then run to determine whether or not a different
pattern of critical thinkmg skills' might “distin-
guish Stage 3 reasoning from that charactertzmg
the more advanced stages. The first comparisons

were between Stage 3.and-Stages S:and 6..The
results of these analyses are reported:in Table
5. Three of the four variables that' weré signif-
icant on the global analysis were also:significant
here; the exception was the:WGCTA.ihferénce
variable, which was 'not srgmﬁcant for: either
comparison. With only two exceptions, the same
subtests: were significant for both sets of com-
parisons. Furthérmore, the: coefficients were ei-
ther very similar or stronger when Stage 3 scores
were compared with Stage:6:scores: (with-one
exception: the: WGCTA sinference: variable).
Variations in-the patterns are also-apparent.: For
example, the mterpretatlon subtest;:which had'a
coefficientiof —.52 in:the ‘overall -analysis: was
comparably high-(~:55) for. the Stage 3: versus
5. comparison, but it was.tied:for:the.lowest
weighted: variable (=.30) for the Stage:3:versus
6 comparison. A classification effectiveness:of
100% was achieved for these two discriminant
analyses the probabrhtres ‘of amvmg ‘at’ thése

ated with the assumptlons of the three r > :
Judgment stages compared here L

DISCUSSION

Educational Level leferences

Without exceptton, the ‘overall scores for each
measure increased across the three educational
levels. In each case,.the more educatlonally ad-
vanced students scored higher, than did. their
counterparts at earlier educational levels. De-
spite their higher RJI scores, however, the col-

TABLE 5 s
Discriminant Function for Reflective Judgment Stages 3 and 5, and 3 and 6

Standardlzed Discriminant Functlon v

ot Coefficient -
Variable Stages 3 and 5 . Stages 3 and 6
Detecting ambiguous arguments (CCTT) ~.22 - 49
Does statement follow: from premise? (CCTT) -.24 N :
Recognition of assumptions (WGCTA) -.25 -.51
Determining definitions (CCTT) -.32 .30
Judging reliability of information (CCTT) ~.34 -.74
Identifying assumptions (CCTT) -.35 -.33
Deduction (WGCTA) ~.36 -.68
Is hypothesis or generalization warranted'7 (CCTT) ~-.44
Interpretation (WGCTA) - .55 =305
Note. See Table 2 Note. )
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TABLE 6

Classification Effectiveness of the Discriminant Function
. for Refiective Judgment Stages '

Predicted Group (S!age)

Stages 3and 5 - Prior = . . Membership .
Actual Group : n - Probability 3 (%) o _5(%) :
3 19 " 19 (100) 0. o
- 5 : 30 0 .. . 30 (100)
Ungrouped Cases 51 13 (26) Lo 38 (74).:

Percentage of Cases Correctly Classified: 100%

Predicted GrouR (Stage)
) Members I

Stages 3 and 6 Prior -

Actual Group R n Probability -~ - - "3(%) ' 6 (%) "

3 19 19 (100) 0

6 . S 10 0 . © 710 (100)
Ungrouped Cases E 7 18:(25)

589

Percentage of Cases Correctly Classified: 100% -

lege and graduate students did not reflect the
skills of critical thinking that are commonly:as-
sociated with: the intended outcomes of higher
education discussed in several récent national
reports (Association of American Colleges,
1985; Gamson, 1984; National Institute of Ed-
ucation, 1984), (See King et al., 1990, for a more
detailed discussion of this point.) The acquisi-
tion of higher order cognitive skills has been
shown (Fischer & Kenny, 1986; Fischer & Pipp,
1984) to be related to environmental opportuni-
ties to learn and practice one’s reasoning skills.
In such environments, skills are modeled and
taught, and students are given opportunities to
practice-and receive feedback about their suc-
cess in applying new skills. The college students
in this sample may not have had sufficient op-
portunities to refine their thinking skills (a dif-
ficult undertaking in a large university with
many large classes), or they may ‘not have had
the: self-confidence to take advantage of such
opportunities.

Academic Ability

It is noteworty that ACT scores also increased
by educational level. Nevertheless, academic
ability did not stanstlcally account for educa-
tional level differences in the three measures of
reasoning. In other words, it seems that the de-
velopment of these skills is more strongly re-
lated to students” educational experlcnces than
to their academic aptitude ‘at the time they en-
tered college. Educators attempting to teach rea-
soning. skills to college and graduate students

may find this reassuring. Cross-sectional re-
search designs such as this one offer a prelimi-
nary basis for this conclusion; evidence from
longitudinal studies, however, would provide a
stronger data base from which to examine ques-
tions regarding the development of these sets of
skills over time. Furthermore, it should be:noted
that in theé analyses regarding the effect of aca-
demic ability (the ANCOVAs), the ACT scores
of all participants were covaried out, and the
relationships remained significant. It may be that
the effect of academic ability is ‘different for
each educational level (or for each educational
level by gender combination). Examining this
possibility, however, would require a-larger
sample than was feasible in this study.

Relationships Between Measures

A major finding of this study was that students
who reason using the assumptions of the higher
stages of reflective judgment demonstrate better
critical thinking skills than do'those who use
lower stage assumptions. The near-perfect. or-
derings of subtest scores across reflective judg-
ment stages (Table 3) offer prehmmary support
for the argument that there is a developmental
basis for the acquisition of cntlcal thmkmg
skills.

Other results clarify some of the cognmve
skills necessary to reason at.the various. stages
of reflective judgment.- The critical thinking
skills that distinguished between reflective judg-
ment stages were the. following: (a). interpreta-
tion," weighing evidence and identifying gener-
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alizations that are warranted beyond a reason-
able doubt; (b) detecting fallaciously ambiguous

arguments (e.g., evaluating arguments to deter-

mine if they violate laws of a valid argument);
(c) deduction, reasoning deductively from prem-
ises to conclusions; and (d) inference, analyzing
the degree of accuracy of inferences drawn from
given statements. Specifically, the students
holding Stage 3 assumptions showed less mas-
tery of these skills than did their counterparts
who held more advanced assumptions: Master-
ing these skills may be a necessary prerequisite
for.continued intellectual development through
the reflective judgment stages; evidence of these
central critical skills is certainly consistent with
the reasoning that is characteristic of the more
advanced stages of reflective judgment.

The four skills identified in the discriminant
analyses- are theoretically "consistent with the
characteristics of higher. stage reflective judg-
ment reasoning. Two of these skills. (inference
and interpretation) seem pamcularly well-
matched to.the assumptions of Stages'5, 6, and
7. For example, the interpretation saibscale in-
volves weighing evidence and identifying gen-
eralizations that are warranted beyond a reason-
able doubt. Using a reasoning. style that does
this explicitly is a major hallmark of the upper
stages..A major characteristic of Stage 4 reason-
ing, by contrast, is that evidence.is used incon-
sistently to support a point of view, and evidence
is not assumed to entail a conclusion.

Implications

Student affairs practitioners as well as faculty
members have many. opportunities to help stu-
dents examine their assumptions about what and
how they claim to know. Furthermore, they have
many- opportunities to create environments ex-
pressly designed to teach critical thinking skills,
environments that include many opportunities
to practice and receive feedback about these
skills. If in fact there is a developmental basis
for the acquisition of critical thinking skills, as
this study suggests, then those who create and
work in such learning environments would be
well-advised to attend to the developmental
characteristics ‘of the students they attempt.to
serve and teach. For example, students who hold
different reflectivé judgment assumptions trans-
late these into different expectations: for the
learning. environment, and as a-consequence,
perceive different challenges-and supports-.in

their educational tasks (e.g., see Kitchener &
King, 1990a). Trying to.teach critical thinking
without taking these factors into account would
not only contradict our knowledge of develop-
mental processes but would probably also result
in less effective practxce (Strange & King,1990)
and less success in achieving the central educa-
tional goal of teaching students to reason criti-
cally.
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