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Validity Study of the Thinking Styles
Inventory
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This article examines the psychometric properties of the 104-item Thinking Styles
Inventory (TSI; Sternberg & Wagner, 1992) using responses from 789 students
Jfrom 4 high schools in Connecticut. Twelve of the 13 subscales identified in mental
self-government (MSG) theory (Sternberg, 1988, 1997) were included in all analy-
ses. Both subscale- and item-level confirmatory factor analysis failed to confirm the
theory-proposed S-factor structure as well as 3 other structural models identified in
previous studies. Post hoc item-level exploratory factory analysis and subscale score reli-
ability analysis resulted in the omission of 64 original items due to weak psychometric
properties. Thirty-two original items were retained, comprising S subscales, Liberal/
Progressive, External, Hierarchic, Judicial, and Legislative/Self-Reliant, largely con-
sistent with those identified in MSG theory. Implications of the results are discussed.

Although by no means a new area of research in the field of education
or psychology, the study of intellectual (cognitive, thinking, learn-
ing) styles continues to provide new information about their role in
students’” academic experiences that has implications for educational
practice. For more than 5 decades, theorists have named and defined
numerous categories of intellectual styles, a fairly comprehensive
account Sternberg and Grigorenko (1997, 2001) provide. Over the
past decade, one theory that has received considerable attention in
educational research has been Sternberg’s (1988, 1997) theory of
mental self-government (MSG), which proposes that the organiza-
tion of thinking parallels the organization of political government,
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and that individuals govern themselves according to their personal
thinking styles or, more accurately, their own profiles of thinking
styles. Thinking style has been defined as the “interface between
intelligence and personality” (Sternberg, 1994, p. 169), and as “.. . a
favored way of expressing or using one or more abilities” (Grigorenko
& Sternberg, 1997, p. 297). The construct has been operationalized
by the Thinking Styles Inventory (TSI; Sternberg & Wagner, 1992),
a 104-item survey that assesses individuals’ preferences on each of
13 styles. This article examines the psychometric properties of that
instrument in order to determine the accuracy with which the con-
struct MSG thinking styles has been measured and thus the extent to
which research related to that construct should be regarded as well-
founded.

The term style, as regards human intellect, refers to “habitual pat-
terns or preferred ways of doing something. .. that are consistent over
long periods of time and across many areas of activity” (Sternberg &
Grigorenko, 2001, p. 2). Style is differentiated from ability, a term
referring to “things one can do—askill or skill combinations” (Zhang,
2001, p. 622). MSG theory proposes that thinking styles comprise
five dimensions that are analogous to facets of government: function,
form, level, scope, and leaning (Sternberg, 1997; see Table 1).

MSG Dimensions of Thinking Style

The three functions of mental self-government are legislative, execu-
tive, and judicial. Briefly, legislative thinkers enjoy creating their own
rules for doing things, and prefer to decide for themselves what things
to do and how to do them. Executive thinkers, conversely, prefer to
follow established rules and value problems that are prestructured.
People with a preference for a judicial style of thinking favor analyz-
ing and evaluating existing rules and procedures and critiquing the
work of others (Sternberg, 1997).

There are four forms of mental self-government: monarchic,
hierarchic, oligarchic, and anarchic (Sternberg, 1997). The monar-
chic person is described as “single minded and driven” (Sternberg,
1997, p. 22), focusing exclusively on tasks or activities of inter-
est. The hierarchic person is able to prioritize among goals and
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“recognizes the need to view problems from a number of angles”
(Sternberg, 1997, p. 23) as a means of setting priorities. To be oli-
garchic in thinking is to have the tendency to be driven simultane-
ously by several goals of seemingly equal importance with difficulty
managing the conflicting demands. Lastly, the anarchic individual
seems to take a random approach to problems, resisting the con-
finement of rigid systems.

In terms of Jevels, global thinkers prefer to deal with large and
abstract issues rather than details while local thinkers enjoy working
with concrete problems and tend to orient toward details (Sternberg,
1997).

Having an internal scope of mental self-government involves
focusing on internal matters. Individuals who favor an internal style
are more introverted, task oriented, and perhaps less socially sensitive
than are external people. While internal-style individuals prefer to
work alone, externals enjoy working with other people and tend to
be outgoing (Sternberg, 1997).

Leanings refer to individual tendencies to embrace or eschew
change. Liberal individuals seek opportunities to “go beyond exist-
ing rules” (Sternberg, 1997, p. 26) to create change, and may become
bored easily. Conservatives tend to prefer to follow existing rules
and avoid unfamiliar situations. Individuals favoring this thinking
style will create structure in environments where structure is lacking
(Sternberg, 1997).

MSG theory asserts that people possess profiles of styles rather
than single styles (Sternberg, 1997). A profile is composed of some
combination of the elemental styles within the five MSG dimen-
sions. A thinking style profile is made up of several favored styles. For
example, a student may favor both legislative and internal styles, indi-
cating a preference both to rely on her own ideas and strategies for
solving a problem and to work independently. Further, and perhaps
most intriguing, is the proposition that thinking styles are socialized
and teachable, variable according to task and situation, and, to some
degree, flexible (Sternberg, 1997). Although an attractive notion, this
seems to conflict with the very nature of styles as being “habitual pat-
terns . . . that are consistent over long periods of time .. ” (Sternberg
& Grigorenko, 2001, p. 2). Nonetheless, some degree of empirical
support for the socialization of styles has been claimed.
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Social and Academic Correlates of MSG Thinking Styles

Sternberg and Grigorenko (1995) used correlational analysis to
illustrate “at least a suggestion” that students’ thinking styles may be
socialized by their teachers (p. 213) and reported significant correla-
tions between some thinking styles and socioeconomic status (SES),
as estimated by parent education (viz., executive style, = -.43; with
judicial style, » = -.23; and with conservative style, r = -47; p. 212)
and as estimated by father education only (viz., legislative style, » = .36
and with hierarchic style, » = .25) . Additional support was declared
by Zhang and Postiglione (2001) who, after controlling for student
age, found weak but statistically significant correlations between
some thinking styles and SES indicators. Those partial correlations
ranged from » = .08 (global style and father’s education level) to » =
.12 (hierarchic style and family income). In addition to considering
the size of the reported correlation coefhicients, the critical reader
also should note that causal relationships were not established in

® these studies. That is, neither differences in teachers’ thinking styles
nor differences in students’ family SES was determined to cause dif-
ferences in students’ thinking styles.

Other studies have reported associations between thinking style
and academic achievement (Bernardo, Zhang, & Callueng, 2002;
Cano-Garcia & Hewitt Hughes, 2000; Zhang, 2000, 2002a) as well
as interactions between thinking styles and types of academic assess-
ment (Sternberg & Grigorenko, 1993), between students’ and teach-
ers’ thinking styles (Sternberg & Grigorenko, 1995), and between
thinking styles and academic subject (Zhang, 2001, 2004) that have
implications for students’ academic performance. Some studies have
called upon educators to revise instructional and assessment strate-
gies to accommodate students of varying thinking styles (Sternberg
& Grigorenko, 1993, 1995; Zhang, 2000).

The measurement and application of thinking styles have been
advocated within the gifted education literature (Dai & Feldhusen,
1999; Sternberg & Grigorenko, 1993). Sternberg and Grigorenko
suggested that thinking styles are likely moderator variables that may
help to distinguish different subgroups of gifted children. They main-
tain that thinking styles may explain preferences for independence or
guided instruction and individual work or cooperative group work.
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Further, they suggest that thinking styles may inform the nature of
assessment used for identification of giftedness, and thinking style
should be considered when making decisions between educational
enrichment and acceleration options (Sternberg & Grigorenko,
2003). However intuitively appealing these recommendations may
be, primary consideration must be given to the reliability and valid-
ity of the measurement of the thinking styles construct. The savvy
consumer of any such research should first ask, “How well has this
construct been measured?”

Measurement of MSG Thinking Styles

The 13 thinking styles that compose the five dimensions proposed in
MSG theory are operationalized by the TSI (Sternberg & Wagner,
1992), a 104-item scale with eight questions targeting each style.
Individuals rate the eight items within each subscale from 1-7 indi-
cating how well each statement describes them, where 1 = noz ar all
welland 7 = extremely well. A mean subscale rating that is close to 7 is
a high score and is interpreted as a preference for that thinking style.
Mean ratings closer to 1 are interpreted as “low” ratings for that sub-
scale and indicate alack of preference for that style (Sternberg, 1997).
Thinking style profiles are identified by the TSI in terms of how high
or low respondents’ mean scores are on each of the 13 thinking style
subscales. A profile is the combination of all subscales on which the
rater indicates a preference.

Variations of the TSI include an expanded item rating scale (1-9
vs. 1-7) and a shortened, 65-item version (General Thinking Styles
Inventory—Short Version, unpublished) consisting of 5 items for
each of the 13 subscales.

Although Sternberg (1997) claimed that the TSI has “demon-
strated good psychometric properties” (p. 125), studies using scores
on the TSI have returned varying results in terms of subscale score
reliability (coeflicient alpha). All have indicated a wide range of esti-
mates across the 13 subscales (see Table 2). With the full 104-item
scale for four subgroups of students divided by grade (grades 7 & 8,
9 & 10, 11 & 12, and college) and one group of “laypeople,” subscale
score reliabilities ranged from .35 to .88 across groups, with mean reli-

‘ ‘ JEG 32(2) Winter 2008.indd 186 @

12/12/08 8:55:51 AM ‘



187

TSI Validity Study

-adures g & woiy a1am 5103[qns  ¢adwres SurlueN e woiy a19m $32(qns 5 ‘ojdwres Juoy] Suoy e woiy a19M $193(qns
; £ojdoad4ey a1om s309(qns , tsyuapnas 9351100 219m $303[qns , 7T 2 1T $IPeIS Ul 219m $103[qns , {0 2@ 6 SIPLIS UT 219Mm 5303[qNs  ¢g 2@ £ sopeId ur 219M $193(qng , JUdW
-MIISUT WII-G9 “PIONPIT Y3 WOIJ SIILWITISI 103[J31 dUI[ PIP[O] Y2 MO[3q SIN[BA “JUIWNIISUT 3[BIS-[[NJ Y3 10 SIILWIISI 103[§31 SUI] PIP[O] Y3 2A0QE. SIN[BA ‘910N

0L w8 08 6% Ly o LL Yo 43 SL 9y (%007) Sueyz
123 I8 I Ly 9y S9 Y YL 0¢’ oL YL (200¢) SuanyeD 23 Bueyyz ‘opreusdg
LL 98 8L o 49 w8 s 08’ (75 (°2007) Suryz
€8 98 9L 89 €y 123 8 99 153 1L 78 aLL
YL I8 Ly 09 6%’ €T 8L 99 & w 19 369" (0007) Sueyz
(25 08’ LL 8¢ 8% vy oL ¥9 8y (75 99 19
s e 78 6L 1 19 19 08" 5o ¢ 08’ s (Apn3s 3ua1nd) Yoro DI X JoEg
(0007)
€8 88 52 08" 8L €y 65 YL oL S¢ o SL 8L $aYSNH MM 2 BIIRD-0UE)
vg 98 98 T8 8 ¥ ¥8 8¢ 8L LU 1% (6661) uStYPPRA 3 v
I8 88 98 (4 €y w9 W 88 8¢ 89 w 208
LL LY 88 LL 123 39 08’ 8 o (75 8 pIL
9L 8L L 89 ¢ Ly LL YL & 9 8L 9L (2661) 1oudep 2 S1oquing
6L [ o o & w9 w L S 9 &L €L
YL SL 89 8¢’ s 9y 0L SL 8¢ 49 oL 89"
So1g
SuoD) /AT Xy Iu] qo[n  [edo]  reuy I SO uol pof 29X So1
IS1 ®Y1 jo sajedsqns .10}

sanijiqel|ay A>uajsisuo) jeusalu] pajioday

zalqeL

12/12/08 8:55:52 AM ‘

JEG 32(2) Winter 2008.indd 187



| T ® [N [

188 Journal for the Education of the Gifted

ability estimates ranging from .63 (grades 7 & 8) to .76 (laypeople;
Sternberg & Wagner, 1992). Other reported alpha reliability ranges
for scores obtained with the full-scale instrument were .38-.86 (Dai
& Feldhusen, 1999) and .35-.88 (Cano-Garcia & Hewitt Hughes,
2000). Studies using the 65-item inventory have reported similar
alpha reliability ranges of .46-.82 (Zhang, 2004); .51-.86 (Zhang
2002¢); .44-.80, .13-.81, .50-.86 (Zhang, 2000); and .50-.81
(Bernardo et al., 2002). Although there is no universally accepted
minimum estimate for the internal consistency coefhicient, Charter
(2003) presented many proposed guidelines in a review of literature
on the topic. Minimum alpha values of .80 to .90 are the most com-
mon among those recommendations. According to Charter, “The
ideal of an internal consistency reliability of .90 or .95 may be dif-
ficult to attain in many cases, but test constructors should strive to
give clinicians good tools to work with” (p. 302).

In addition, the factor structure of the subscales of the TSI has not
been clearly established, with factor analysis failing to fully support the
dimensionality proposed by MSG theory (Sternberg & Grigorenko,
1993) and with other factor analytic studies reporting inconsistent fac-
tor structures across samples (see, for example, Bernardo et al., 2002;
Cano-Garcia & Hewitt Hughes, 2000; Dai & Feldhusen, 1999; Fjell
& Walhovd, 2004; Zhang & Sachs, 1997; see Table 3). “If the factor
structure of a measure cannot be replicated from sample to sample,
its usefulness is diminished, perhaps to the point where its construct
validity is called into question” (Steger, 2006, p. 263).

Moreover, we have found no reported item-level factor analysis on
the full-scale TSI. Although a confirmatory factor analysis (CFA) of
the 24 items composing the three MSG Functions was conducted by
O’Hara and Sternberg (2000-2001; results of which indicated poor
model fit; *(255, N = 105) = 548, p < .001; goodness of fit index =
.71), our review of the literature revealed that all factor analyses con-
ducted on the full-scale instrument involved subscale-level data.

Rationale for Study

The current study is unique in its goal to identify the factor struc-
ture of TSI scores for high school aged students using item-level data.
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Table 3

Factor Structures of the TSI Reported in Six Studies

Factor 1 Factor 2 Factor 3 Factor 4 Factor S
Initial Study Conservative  Judicial External Local Hierarchic
(see Sternberg  Executive Oligarchic Internal (-) Global (-)
& Grigorenko,  Progressive (-)
1993) Legislative (-)
Zhang & Sachs,  Conservative  Legislative Judicial®
1997 Executive Judicial® Liberal
Oligarchic Local Hierarchical
Monarchic Liberal External
Anarchic
Internal
Dai & Legislative Executive Internal (-)f
Feldhusen, 1999  Liberal Conservative  External
Anarchic Monarchic Global
Judicial Hierarchic
Internal
Local
Cano-Garcia&  Progressive Executive Internal Monarchic!
Hewitt Hughes,  Judicial Conservative!  External (-)! Global
2000 Anarchic Hierarchic Legislative’ Local (-)
Conservative’  Monarchic’ Oligarchic (-)*
External Oligarchic'
Legislative’
Bernardo, Legislative Executive Oligarchic'
Zhang, & Judicial' Judicial' Internal (-)!
Callueng, 2002 Global Local External
Liberal Conservative
Anarchic Hierarchic
Internal Monarchic
Oligarchic'
Fjell & Judicial Legislative' Anarchic External Local
Walhovd, 2004  Hierarchic Executive Oligarchic Internal Global
Norwegian Liberal Conservative
Sample Legislative’ Monarchic
Fjell & Judicial Executive Hierarchic! External Global
Walhovd, 2004  Hierarchic' Conservative  Anarchic Internal
Texas Sample Liberal Monarchic Oligarchic
Legislative Local

Note. Subscales with coefficients > .40 are listed when provided. Otherwise, the factor structure
is reproduced as reported in the article. ! Subscale loaded on more than one factor. ) Negative

factor loading.
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The study used CFA to compare the adequacy and fit of competing
hypothesized structural models and used posthoc exploratory factor
analysis (EFA) to examine further the data structure. A second pur-
pose of the study was to determine whether the TSI could be reduced
to a shorter, psychometrically stronger inventory that provides a reli-
able measure of MSG thinking styles.

Methods

In this study, scores on the 104-item TSI were collected from 790
students in grades 9-12 in four high schools in Connecticut. One
case was removed due to substantial missing data, resulting in 789
cases. For the remaining cases, the amount of missing data ranged
from .25% to 3.80% per variable. Four-hundred seventy-seven cases
contained complete data and 222 different patterns of missingness
existed for the remaining cases. There was no reason to believe data
were missing by any systematic process, and we assumed the data to
be missing at random (MAR), an assumption that is, in many cases
“quite plausible” (Schafer & Graham, 2002, p. 152). In order to
retain all cases for analysis, data augmentation with single imputation
of estimates for missing values' was used with NORM 2.03 software
(Schafer, 2000). This resulted in 789 cases with completed (observed
and simulated) data for 12 of the 13 subscales (96 of the 104 total
items). Because different items were inadvertently used to measure
the oligarchic style with some of the students (see Oligarchic items in
Sternberg & Wagner, 1992, vs. Sternberg, 1997), that 8-item subscale
was omitted from all analyses.

TSI subscale score reliabilities were estimated with SPSS 14.0
software and compared to previous studies. We then conducted
CFAs of both scale- and item-level data with AMOS 6.0 to deter-
mine whether the MSG theory-specified model structure (Sternberg,
1988, 1997) fit the data collected from this high school sample.
Three other proposed structures also were specified using both sub-
scale- and item-level data for comparison of model fit; one model
specifying the threefold model of intellectual styles with three factors
indicated by Type I, Type II, and Type III styles (Zhang 2006; Zhang
& Sternberg, 2005); the second specifying two factors made up of
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Type I and Type Il styles (Zhang, 2002a, 2002b), and the third speci-
fying the four-factor structure reported by Zhang (2006). Item-level
EFA was subsequently conducted with SPSS 14.0 to examine further
the latent structure accounting for the covariances among variables
in the data set (Brown, 2006). Finally, Cronbach’s alpha internal con-
sistency reliabilities were estimated for the subscales composed of
retained items.

Data Screening

As an initial screening of the data, the distributions of items were
examined for univariate normality. In addition, bivariate and squared
multiple correlations among the 12 subscales were reviewed as indica-
tors of multicollinearity, and variances of subscales were examined for
relative size. Subscale score internal consistency reliability estimates
also were assessed (Kline, 2005). All items were distributed normally

® (absolute value of skewness index < 3.0, absolute value of kurtosis
index < 10.0; Kline, 2005). Absolute values of the bivariate correla-
tions among subscales ranged from » = .02 (Liberal-Conservative)
to 7 = .65 (Liberal-Legislative), and no squared multiple correlation
was larger than R? = .61, signifying nonredundancy among subscales.
Subscale variances were homogeneous, ranging from .74 to 1.27.
However, reliability estimates for some subscale scores (Monarchic,
Anarchic, and Local) were lower than .70, a generally recommended
value for “adequate” reliability (Kline, 2005).

Results

Internal Consistency Reliability Analysis

Internal consistency reliabilities for scores on the original 12 TSI
subscales were estimated for comparison to previous studies. Our
estimates were higher in comparison, ranging from .64 (Monarchic)
to .84 (Liberal). However, in addition to reporting Cronbach’s
alpha, which is solely a function of the interrelatedness of items
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Table 4

Internal Consistency Reliabilities, Standard Errors,
and Interitem Correlations for 12
of the Original 13 Subscales of the TSI

Coefhicient alpha Minimum Maximum Std Dev of

Subscale (SE) Mean IIC IIC IIC IIC
Anarchic .67 (.014) 204 .003 336 071
Conservative .81 (.020) 350 142 571 .105
Executive .80 (.016) 331 141 534 084
External .82 (.024) 364 119 617 126
Global 71(.025) 244 -042 465 130
Hierarchic .80 (.012) 330 218 472 .063
Internal 79 (.019) 320 131 571 .100
Judicial 73(.023) 252 021 441 118
Legislative .81 (.015) 340 177 512 077
Liberal 84(.019) 392 218 637 100
Local 67 (011) 206 107 388 055
Monarchic .64 (.017) 185 .063 485 .089

Note. IIC = Interitem correlations, SE = standard error.

in the subscale and test length and not of scale unidimensionality
(Schmitt, 1996), it is recommended that the “precision of alpha” also
be reported (Cortina, 1993, p. 100), providing an indication of the
spread of interitem correlations (IIC). Both precision of alpha esti-
mates and standard deviations of IIC were calculated for all subscales
(see Table 4).

A large spread of correlations “indicates eizher some form of mul-
tidimensionality or a great deal of sampling error in the estimation of
the interitem correlations” (Schmitt, 1996, p. 351).

Anarchic, Local, and Monarchic subscales had particularly
weak mean IIC (.20, .21, and .19, respectively) while Conservative,
External, Global, Internal, Judicial, and Liberal subscales had large
IIC ranges with relatively unstable alpha estimates (SDIIC > .100;
SE . 2 0.019). These statistics are indicative of errors in the opera-
tionalization of the proposed constructs that also were evident in the
factor analyses.
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Subscale-Level CFA

The first subscale-level CFA tested the five-factor model specified
by MSG theory (Sternberg, 1988, 1997) with forms, function, level,
scope, and leaning identified as latent variables causing the vari-
ance in scores on each of their respective style indicators (omitting
oligarchic as an indicator variable of the Function factor). Factor
1, Forms, was indicated by Legislative, Executive, and Judicial sub-
scales. Factor 2, Function, was indicated by Anarchic, Monarchic,
and Hierarchic subscales. Factor 3, Level, was indicated by Global
and Local subscales. Factor 4, Scope, was indicated by Internal and
External subscales. Factor 5, Leaning, was indicated by Liberal and
Conservative subscales. Correlations between all factor pairs were
specified. Because a sample variance was estimated to be zero or nega-
tive, no model solution could be estimated. Negative variance esti-
mates are indicative of some form of model misspecification (Kline,
2005). To test a more parsimonious model, an equality constraint
was then applied to the respective paths of the three factors with only
two indicator variables. This respecification did not improve model
fit, and no solution could be estimated for this revised model. One
source of misspecification of the five-factor model was the specifica-
tion of weakly correlated pairs of indicators for Factor 4 (Internal
and External; » = -.11) and Factor 5 (Liberal and Conservative; » =
.02), with the bivariate correlation for the latter pair not statistically
significantly different from zero (see Table 5).

Next the three-factor Type model (Zhang & Sternberg, 2005)
was fit to the data, specifying Legislative, Judicial, Hierarchic,
Global, and Liberal styles as indicators of Type I; Executive, Local,
Monarchic, and Conservative styles as indicators of Type II; and
Anarchic, Internal, and External styles as indicators of Type III. The
result was an inadmissible solution, with the correlation between
Type I and Type III factors estimated to be greater than 1.0 and the
variance-covariance matrix for the first-order factors not positive-
definite.

Then we estimated the fit of the two-factor Type model (Zhang,
2002a, 2002b) with Factor 1, Type I, causing Legislative, Judicial,
Hierarchic, Global, and Liberal variables and Factor 2, Type 11, caus-
ing Executive, Local, Monarchic, and Conservative variables. The
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result indicated poor fit of the model to the data (x*[26] = 653.29;
p < .001; CFI = .779; RMSEA = .175 [90% C.I. = .164, .187];
PCLOSE < .001). Large modification indices suggested correlat-
ing several uniquenesses with latent variables, correlating uniqueness
pairs, and double-loading subscale indicators on both factors.

Finally we tested the four-factor model (Zhang, 2006) with
Factor 1, Type 1, indicated by Legislative, Liberal, and Judicial sub-
scales; Factor 2, Type II, indicated by Executive, Conservative, and
Monarchic subscales; Factor 3, Level, indicated by Global and Local
subscales, and Factor 4, Scope, indicated by Internal and External
subscales. For this model, as with the five-factor model, a sample
variance was estimated to be zero or negative, and no model solution
could be estimated.

[tem-Level CFA

The same four models were then estimated with item-level data. These
models were hierarchical, with Dimension or Type factors serving as
second-order factors and subscale factors as first-order factors, each
indicated by their respective eight items (see Sternberg & Wagner,
1992). In each model, all second-order factor pairs were specified to
be correlated. Disturbances were added to all first-order factors and
their respective paths were set to 1.0.

The hierarchical five-factor model (Sternberg, 1988) was esti-
mated first. In this model, there were S second-order factors, Forms,
Function, Level, Scope, and Leaning. Forms was indicated by 3
first-order factors, Legislative, Executive, and Judicial. Function
also was indicated by 3 first-order factors, Anarchic, Monarchic,
and Hierarchic. Level was indicated by 2 first-order factors, Global
and Local. Scope was indicated by 2 first-order factors, Internal and
External. Finally, Leaning was indicated by 2 first-order factors,
Liberal and Conservative. All first-order factors were indicated by
the eight measured variables that correspond with those subscales in
the TSI. The result of this CFA was the same as with subscale-level
data; a sample variance was estimated to be zero or negative, and no
model solution could be estimated.

Next, the hierarchical three-factor Type model (Zhang, 2006;
Zhang & Sternberg, 2005) was specified. In this model, Type I, Type
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II, and Type III were specified as second-order factors. The first-
order factors indicating Type I were Legislative, Judicial, Hierarchic,
Global, and Liberal. Indicating Type II were first-order factors
Executive, Local, Monarchic, and Conservative. Anarchic, Internal,
and External first-order factors were indicators of the second-order
Type III factor. All first-order factors were indicated by the eight
observed variables that correspond with those subscales in the TSI
The result of this CFA was the same as with the subscale-level data:
The solution was inadmissible, with the correlation between Type I
and Type III factors estimated to be greater than 1.0 and the variance-
covariance matrix for the first-order factors not positive-definite.

The hierarchical two-factor Type model (Zhang, 2002a, 2002b)
was then specified. In this model, there were 2 second-order factors,
Type I and Type IL. The former was indicated by 5 first-order fac-
tors, Legislative, Judicial, Hierarchic, Global, and Liberal, whereas
the latter was indicated by 4 first-order factors, Executive, Local,
Monarchic, and Conservative. All first-order factors were indi-
cated by the eight observed variables that correspond with those
subscales in the TSI. The result indicated poor fit of the model to
the data (;2[2474] = 8000.128; p < .001; CFI = .696; RMSEA =
053 [90% C.I. = .052, .055]; PCLOSE < .001). The standardized
regression weight and model-implied correlation between Type II
and Monarchic was .994, suggesting redundancy between those sec-
ond- and first-order factors. Large modification indices suggested
correlating several disturbances with first-order factors, correlating
uniquenesses with latent variables, and double-loading indicator
variables.

Finally, the four-factor model (Zhang, 2006) was specified with
item-level indicators. This model had 4 second-order factors, Type I,
indicated by Legislative, Liberal, and Judicial first-order factors; Type
I1, indicated by Executive, Conservative, and Monarchic first-order
factors; Level, indicated by Global and Local first-order factors; and
Scope, indicated by Internal and External first-order factors. All first-
order factors were indicated by the eight observed variables that cor-
respond with those subscales in the TSI The result was the same as
with subscale-level data; a sample variance was estimated to be zero
or negative, and no model solution could be estimated.
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[tem-Level EFA

Subsequent to CFA in which a model is “grossly misspecified,” EFA
may be conducted to reassess the structure of the measurement
model (Brown, 2006, p. 189). Given the failure of CFA to confirm
any of the four proposed models with either scale- or item-level data,
an item-level EFA of 12 of the 13 subscales (omitting Oligarchic)
in the full-scale TSI was then conducted using SPSS 14.0 software.
Because some subscale pairs have been determined to correlate sig-
nificantly (see Sternberg & Grigorenko, 1993), we used the principal
axis factoring extraction option, selecting the extraction of factors
with eigenvalues > 1.0, with direct oblimin rotation. Scree plot, par-
allel analysis, amount of variance explained by each factor, and con-
sistency with the theoretical model informed the extraction decision
(Kim & Mueller, 1978; Thompson, 2004). Scree plot visual analysis
(Cattell, 1978) indicated the extraction of four factors, and parallel
analysis indicated the extraction of nine factors. The first 4 factors
accounted for only 31% of the total variance, whereas nine factors
accounted for 43% of the variance. Given the greater percentage of
variance accounted for with a nine-factor solution and the closer
agreement of this solution with Sternberg’s proposed model of 13
factors, a nine-factor solution was specified for extraction, and the
patterns of coefficients resulting from that solution were analyzed.
In addition to item content, weak pattern coefhicients on primary
factors (< .350) and/or coethicients on secondary and subsequent
factors of magnitude similar to the primary coeflicient informed the
decision to retain items. Forty-four of the 96 items, subsumed by six
factors, met the criteria for retention (see Table 6).

Internal consistency reliability analysis of subscale scores was
then conducted. As coeflicient alpha is the quantification of the
“degree of interrelatedness among a set of items designed to mea-
sure a single construct” (Netemeyer, Bearden, & Sharma, 2003),
items weakly correlated with other items in the subscale were deter-
mined to be poorly related to the construct and were removed. This
process resulted in the omission of 12 additional items. Ultimately,
all items from the Executive, Monarchic, Anarchic, Global, Local,
and Conservative subscales were eliminated. Seven items from the
Internal subscale, three items from the Judicial subscale, two items

‘ ‘ JEG 32(2) Winter 2008.indd 197 @ 12/12/08 8:55:54AM‘ ‘



Journal for the Education of the Gifted

198

LT 6L%- -08 K511 18y Moy 295 pue seapr Awr yum Aefd 01 2911 T 7
68%'- *2a1152ds1d MaU € WOIJ UOMENIIS © IE JOO] 03 W MO[[e 3L 5199(0xd 1 | 67
[Ty<8 'SOUO 191129 295 03 pue s3ury Sutop jo skem 10 seapr pjo Zud[eys 03 N[ T 6/
/€T 1%S- *sSura Surop jo sfem mou £11 ued [ 2I0YM SUOTIENIIS NI [ 6]
09 ased o3 ut s19120 Aq pasn 10u skem mau ut sSUTY1 Op 01 I ] €6
8%9'- "WAY 2A]0S 01 SPOYIIW MIU puy pue swajqoid pjo axe3 01 1| | 68
989'- "1 9A]0S 03 SpOIPW 10 $31303E13s MoU £11 03 19501d T ‘wdafqoxd e Yarm padey uay X\ 76
ST /T 9T *o1101d [e19uad 913 01UT S35 Op T JEYM MOY 235 01 1] | Y€1 & Sutop uf 7
) ) ) “pasn
1314 v sLt 2q ppnoys 21mpa>01d 10 porour 1eyMm 235 01 Yoy | 2a(01d 10 3ysea e Sunireas a10jog €9
96T 60T~  8€T- 0sz SIE *suonda11p Surmorjoy £q op ues | ey sdurya uo Sunyrom Lofua 5
20T 97¢" oM A op [[im ] moy JpasAw 10§ 1no 1Sy 01 ay1] | Sysea & Junrels ox0jog 99
1L7- 6h¢ "2WN © I YSEI U0 U0 2ILTIUDUOD 03 I | 6
9¢T- 09¢’ “pauyap Apreapd st sredonred | Aeas oy 10 d01 Awr yorym ur suonenats I 1 H0T
12T PIT-  79¢ "105(01d ® Jo 312932 [[e1240 213 J0 sanSST JO 10adse [e1ouad o ozIseydwo 01 puAa | L9
967~ 65T 00% “yyse1 e Surop 1o wojqoxd SurA[os USYM SUONIDIIP 10 $I[NI NTUYIP MO[[0] 03 NI | 89
) ) ) -om1o1d [erouad oy st
6 soe™- 0% 113 ‘seapt AW Jo 1x21u0d pue 2dods Y3 Moys 03 N | Seapr umop Sunrim 1o Junyea uy 10T
9¢T 9% ‘[eoS pue uepd 105 pue a1m10011S TEI]D € 2ARY 1B $392(01d I | 8
6 8 L 9 S 4 € 4 I
10108 waIy

pajdea3x3 si103de4 SUIN YIMm
IS1 @Y} wol4 swd)| 96 JO sisAjeuy 1031de4 Li0jeio|dxg ay) wou4 xujep uialed

9 3|qeL

12/12/08 8:55:55 AM ‘

JEG 32(2) Winter 2008.indd 198



199

TSI Validity Study

€8y *S[TRI9P YALM PIUIIIUOD 10U WL | YIIYM UT SIS 10 SUOMENIIS oNI[ | T |
06% 81¢ *$o1192ds U0 U JOYIEI ‘SINSSI [€10UIT UO SNOOJ UED  AIIYM SUOLENIIS NI ] L
S[Te2p
L6% 61¢ Anu8-Anru qam 10u pue sonsst [e1oudd Y [esp ey s109(oxd uo Junyrom Ay T 98
99¢ yT- *s[reaop 01 uonuone o1 Aed 01 pua1 | 1
$8¢” ’$10%J T0 S[Te10P UBY3 TOYILT ‘SOWIY3 JO SINSST I0[eW (1M [eP 03 3T | €T
16S° *Op 01 2ARY ] J[$E1 € JO S[TLIDP Y2 INOQE ULYI 199JJd [eI9UdF 91 INOQE 2I0W d1ed | €
60T 18€*- *s102d JO SPUDLIJ YITA\ SEIPT WILIOISUTEIC 03 ] | S[sed & Junrels usay A\ /
12¢ 99¢” *SIOYI0 YaIm 3[nsuod 03 Suraey noyra 159(oxd ¢ jo saseyd [[e [or1u0d 03 I /]
€6€°- *JUNOJIE 0IUT SI2Y20 JO suorurdo oY1 a3e1 01 £11  “UOTSIIAP & Suryewr uay A\ S8
89T 00% 1T “Apuapuadapur a3ardwos ued | 3wy s199foxd a1 1 66
a1 uo sa10dax
oy PEoT 03 UBY3 IOYIEI SIOYIO YALM 31 In0qe JJea 03 19ja1d | ‘uonewIojur s10w pasu | JT S¢
SIS 20T 864 "wa[qo1d ® 10 sl B UO JUOTE JT0M 01 OYI[ | 78
005"~ *ST9YI0 JO ISOYI AL SEIPT UMO AU SUIqWIOD 01 3] | 410da1 10 UOISSNISIP © U] 9¢
679 *adoad 1oa0 woiy indur 108 pue seapr axeys 01 2311 | 199(01d & uo Junyrom uay A 0L
€€9'- “weal e Jo 11ed © St SIYI0 YA 1DBINUI Ued | 21oym santande ur aedonred 01 a1 [ 79
€S9'- 1925301 104 SUOLIIAD PUE SIFYIO YIIM IILINUI | IYM SUONENIIS IYI[ ] [6
SEL- *SIOYI0 (AIM 1919501 JI0M UED | YoTyM Ut $392(01d 911 1 9/
*SNO[MOIpLI
y6T 0t~ 150w Y3 uaAd a1 Surop jo skem d[qrssod [[e I9PISUODd 03 I | LI © UO 1TIS | USYA\ €/
T 8¢ *sSurya Surop jo skeam [paou £11 01 dur moyye 18 5199(01d uo Suryrom Lofua | ¢
9/0° 06¢"- "auop axe syse1 Kem a3 aaoxdwir 01 19p10 T sounNOI AFUEYd 03 [ [ 9
$97 1% “woy Surajos Jo Aeam umo Lw £11 ued T axoym swopqoxd oyi 1 7€
6 L 9 S 4 € C I

10108

woIy

12/12/08 8:55:55 AM ‘

JEG 32(2) Winter 2008.indd 199



S0T-
00¢”
86T
1454

Journal for the Education of the Gifted

200

e "suonsanb [e1ousd yamm ueya 1oyres ‘swoajqord oyrads yaim reap 01 105o1d T 7
Phe 06T “ow 01 3ueasodwr 350w S0 33 op T ‘op 03 sFuryr JuerTodw [€1943s dIE 2103 JT 88
8S¢” ‘[eoS Auwr yoear 01 sueaw Aue asn J /3
19¢° ocT *SI9Y10 U0 SUIA[21 INOYAIM ‘SeIPT UMO AW In0 A11ed Ued | a19ym suonens 10321d 1 09
/8¢ (954 Jpos&wr £q 1m0 31 jj10M 03 1] | ‘wd[qod € Yam padey udy M €F
STy “wonenars 3y Jo 3udwdpn( umo Aur uo £[a1 ] ‘uorsap e axewr 01 Jurkn uay A\ ¢
ceh 8T *SEIPT UMO AUT (AT 17835 03 YI] | S[se2 & U0 SUDfIom Uy A\ 6S
20S° 97T-  0€T *sSurys Surop jo skem pue seopr umo Aw osn Ued J 2I9yM SUOHENIIS NI | /8
(44 86T "1 Op 01 MOY pue 1eyM JjasAw 10§ 9p1oap ued | udaym qol e noqe sarddey 295 1 1/
<9¢° *s3urya urop jo sem pue seapt umo Awr uo A1 01 puAl [ ‘SUOISLIP Junjews Uy A\ ¥
109 "1 9A]0s 03 5313938115 puE sEAPT UMO A 9sn | ‘wid[qoxd © yarm pasey udy A\ 7T
*sSurya Surop jo skea s19¢10 SurzIoN112 O] T ‘seapt umop Suntim 10 Furssnostp uay A\ |
09%* “ma14 Jo sautod Sursoddo oy axedwos 01 ay1 | ‘votsp € Sunew Uy A\ 6
“Burp
y8y’ -owos op 01 Aem 1S o1 ST YOIYM Ip1ap 01 ay1] | seapr Sursoddo yarm pasey uay N 8¢
%S *SI9Y10 JO SPOYIaW 10 suSisap o1 opead ued | a19ym swapqoid 1o syse1 1301d | 06
€8¢’ *s8urys Surredwon 1o ‘Gurpesd Gurz[eue soajoaut 3eya y1om Lofus | 86
009" *sSura urop jo skea 3udIapTp 181 pue dredwod ued | AI9YM SUOLENIIS NI | [
£99° *seapI SundIyuod 10 ma1A Jo sautod Sursoddo aaex pue ypayd 01 oY1 T 8%
<89 *SEIPT 1O SMOIA JUDIDPIP 38 pue Apnis ued | a1oym $399(0xd o111 7/
T “1SI1J AUI 01 SIND0 IIAINEYM Op [ ‘Op 03 sFurya Auew oAy [ USY A\ 67
19¢ *dn swos ey swoajqord aroudt 031 puad | “ysea e ystuy 01 Surkn uy /¢
6L¢ *1015¢] Jofewr 5u0 AJU0 995 01 P | “UOISIIIP € dxew 01 Sulkn uaym ¥/
9 S 4 € C 1
10108 way

0cT
20¢-
LLT-
6 8 L

12/12/08 8:55:55 AM ‘

JEG 32(2) Winter 2008.indd 200



201

TSI Validity Study

1cse

1433

L0¢”

¥8¢C

1414

€T

60T

61T
8% -
ore-

re-

LIE-
[ 4%
9%

€LE

-
866

LT

90C-
yic 1
69T~

(V) A

€8T

¥0T

6vC-

yeT

91¢
Tee-

So¢

S8¢” S0¢”
68¢  £F¢

(444

“IopIo yeyMm Ut —Uﬁw O—U 031 9AeY | mw:_ﬂu 3 BOCM [ex} Uvj— I .uUUhOun— 19 Mdﬁuwum UkOmUm 1¢

2duel
-10dwr Jo 19p10 UI PaZIUESIO SINSST Y2 IARY 01 NYI] | ‘Seapl Umop Juntim 1o Sunyfes uf 97

“BIPI UTEW SUO 03 1S | ‘SeapI Inoqe Suntim 10 Sunyes usy A\ 9
“uo y10m | 5192(01d 105 UoTIEUIIOUT DY1>ads 10 Pa[reIap 1990 01 Y1 | 6
‘wapqoxd Lue 2j0s 01 poypowr 1odoxd aya asn 01 nyares we 1 77

"aJoym e se woyqoid oy e
Sunjooy noyam 9AJ0s Ued | 1812 S9UO Id[[ews Autwr o1ur wda(qoid e umop ea1q 01 pual [ H

"1X21u02 Te[ndonIed AUt INOYILM UONLULIOJUI JO SIIq PUE 510J IZLIOWIW 01 1] | O€
*au0 1oyzoue Suniels 210§oq 199(o1d suo ystuy 01 aaey 1 00T
*Kesm [EUOTITPEII © UT 3T 9A]0S 03 oY1 | ‘wia[qoId & yatm pasey uay /\ 18

"a1m1o1d [[e1240 212
uey aueasodwr s1ow o1e s39¢§ pue s[reasp oya yurya | o1doa e uo Junum 10 Surssnosip uy ¢

*s[re3ap 01 uonuie Ked 01 pasu [ axoym swajqord oI G/
*90UBDYTUSIS 10 159J9 [[EIFA0 $IT 01 UL skl & Jo s11ed 01 uonuane axow Led 1 70T

-uearoduwr
A[renbs 2q 01 sur 01 Wods SYsEI [ 95NEIIq A[ISEI IDYIOUE 01 JSLI JUO WO YIIIMS UED | H¢

“Aes £rewoasnd ‘ensn ay3 ut Juryaowos Surop uaym astre ey3 swa[qoxd yI[sIp ] g/
o[0T urea1ad Suimorjoy woyqoid e 2jos 03 moy Ino a1y 03 I ] G

uel
-1oduur se asn( o1 382 $9UO I9YI0 AUTW 01 spea] A[[ensn wdqoxd auo Surajos 1eys puy | £

*seapr umo £ur asn 03 1] A[uo | ‘seapt umop Sunrim 10 Suissnosip uay A\ 08
“PUTUT 01 SIWOD TOADIBYM ST | ‘SEIPT UMOP SUnLIm 10 JuIssnosip uay A\ 69

‘sQuo
U—Q_u——ae I0 —.muuﬁuw uey uoﬂuwu nEuHﬂo.«nm 932I0U0d JﬁMC_m 19 ﬂ—uaa MG:NDHU mvﬂwmu uowuun— 191

L 9 S 4 3 4 I

10108

woIy

12/12/08 8:55:56 AM ‘

JEG 32(2) Winter 2008.indd 201



Journal for the Education of the Gifted

202

pade] ploq axe sisk[eue 1010 A103810]dXD 21 193 PAUTEIDT SWII] "PAIUAsaId aTe 007’ < SIUIIJJI0D UIINIEJ 210N

09T v *SOUO [RIALI} A[SUTIA9S UAAD ‘swa[qoxd Jo spuny [[e o€l 03 NI ] €
697  1€T- €T “uoneIuso1d Jo sa[nI [ewrIoy Mof[og T ‘seapt umop Suniim 10 Jurssnosip uay A\ S
. ) “dARY ] dWN
1 s€e ToAEYM UT Ued | s Auew se op 03 13 T ‘op 01 s3urya auerroduwr Luewr oxe 2193 UIY A\ TH
00¢’ -ased o1 ur pasn uaaq 2AeY 1B sKem Ut SSUTYI Op 01 I ] 0T
. ) ‘1919801
yee 6€¢C 511§ SUTYILI0A5 MOY PUE LIPT UTEW Y3 559118 | ‘SLIPT UMOP SUNLIM 10 FUISSNISIP UDY A\ £
87¢ 897T-  6TT "auo Teuonipen e st Ae[d | 201 o1 219YM suonIENIIs Y1 GG
9¢¢” 81T~ L¥T- JUNOdJE 0IUT MIIA JO syutod e 93e1 01 Any ‘UOISIOIP B OyeW 01 Suin usay M\ 96
/¢ 11 10 SI9Y30 Y[SE UBYI IOYILI paou | uonewIojur 10y surodar peas o3 10501d | g7
765 90¢- “3sed 93 U1 pasn seIPT pue SPOYIAW MO[[0] 03 1] | ‘Suryaowos jo sfreyd Ut w ] Uy A\ Sk
0¥ ST S v “way 219[dw0d 01 19PIO UT MO[[O] 01 SA[NI PAXY AeY e swa[qord pue syse1 a1 ] 9
tisa 06T "2UNINOI 195 © MO[[OF UEd | 2IOYM SUOTILNIIS NI ] [S
. way
€sy Op 01 YITYM UT IPIO Y1 JO ISUIS I € ALY | ‘Op 01 sTUT1 Auew d1e 219U U A\ [9
. “UT WY YOI 03 IOPIO TLYM
65% pue st woya Jo yoea Juerrodwr Moy Jo asuds pood e daey T SN[MOIP Yam ureap uf oG
¥ 68T T *sSurya Surop jo sea 10 sa[NI pIEPUEIS 01 YIS | /T
-aouerrodwr 4q

Ly S 8 3 8
I3 9Y3 JopI0 01 puE Op 03 sFUTYI JO IST] € aew 01 Y1 | ‘Suryaowos Junreis UIY K\ /6
96%" FIT PIT- “3S®1 912 JO [e03 [[e1240 212 01 a1e[a1 s1xed oY1 MO 295 UEd | Yse1 & uo Junjrom uday N\ 0F
1S “woy1 Surop 11e1s T 210J2q Op 03 Pasu | sFurya oy 103 sartrorrd 195 03 I T OT

6 8 L 9 S i4 € C 1

1010

woIy

12/12/08 8:55:56 AM ‘

JEG 32(2) Winter 2008.indd 202



TSI Validity Study 203

each from the Hierarchic and External subscales, and one item from
both the Legislative and Liberal subscales were removed. This pro-
cess resulted in the retention of 32 items subsumed by five factors
with internal consistency reliabilities ranging from .729 to .863 (see
Tables 7 and 8). Mean IIC within subscales were moderate, rang-
ing from .35 (Judicial) to .45 (External), with standard deviations
<.10.

Generally, items within the remaining original subscales loaded
together on a common factor, with some items from related subscales
also loading with those factors. The first subscale, for example, con-
tains seven of the original Liberal items and two Legislative items.
(The correlation between those two original subscales was reported
to be .66. See Sternberg & Grigorenko, 1993). The items in the
new subscale combine to measure a Liberal/Progressive approach
to thinking, with a preference for trying new methods and finding
new strategies to solve problems. The second factor contains seven
items exclusively from the original External subscale, measuring indi-
viduals’ preferences for working and sharing ideas with others as out-
lined in MSG theory. Factor 3 subsumes six items from the original
Hierarchic subscale. This factor measures the degree to which indi-
viduals prefer to order ideas and things to do by perceived impor-
tance. Factor 4 contains five Judicial items describing a propensity
toward comparing and rating ideas or views. Finally, Factor 5 con-
tains five Legislative and one Internal item, combining to measure
individuals’ reliance on their own ideas and strategies when doing a
task (Legislative/Self-Reliant). Correlations between subscales were
weak to moderate and positive with the strongest correlation (r =
.56) between Liberal and Legislative subscales and the weakest (r =
.16) between Hierarchic and Judicial subscales (see Table 9).

Discussion

Our study failed to provide statistical support for the use of the
full-scale TSI as an instrument for the operationalization of MSG
thinking styles with high school students. Although internal consis-
tency reliability analysis of subscales returned alpha estimates that
were larger than previous reports, interitem correlations within some
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Table 8

Internal Consistency Reliabilities of the Five Factors
Subsuming the Retained 32 Items of the TSI

Number Coefficient Minimum Maximum Std Dev of
Subscale ofltems alpha (SE) MeanIIC 1C IIC 1C
Liberal/” 863(.013) 412 305 638 077
Progressive
External 6 .832(.027) 448 285 617 .100
Hierarchic 6 767(.015) 355 278 472 055
Judicial 5 729(.024) 351 249 439 071
Legislative/
S elf Reliant 778(.021) 368 243 512 077

Note. SE = Standard Error, IIC = Interitem correlations.

subscales were weak and varied, suggesting substantial measurement
error. Neither scale- nor item-level CFA confirmed any of four pur-
ported latent structures of scores, revealing poor model fit or inad-
missible solutions for the specified models. While a combination of
item-level EFA and reliability analysis led to the identification of 32
relatively strong items that loaded on factors similar to those pro-
posed by MSG theory, the scope of the remaining items does not suf-
ficiently account for the theorized range of thinking styles as outlined
by Sternberg (1988, 1997), nor does it provide a readily interpreta-
ble reduction in proposed styles. What may be considered a useful
result of the EFA is the identification of items that are psychometri-
cally strong, which may provide the basis for the development of an
improved inventory of thinking styles. The study suggests that some
items from the Liberal and Legislative, and Legislative and Internal
subscales are conceptually similar and share common variance, indi-
cating common latent structure among items in those subscales. This
is consistent with EFA results from previous studies (Bernardo et
al., 2002; Cano-Garcia & Hewitt Hughes, 2000; Fjell & Walhovd,
2004; Sternberg & Grigorenko, 1993; Zhang & Sachs, 1997).

The first goal of the study was met to the extent that we were able
to specify the latent structure of the strongest items in the TSI'and to
identify and omit those items that did not meet standard psychomet-
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ric criteria. The second goal was partially met in the identification
and retention of several original items whose structure was consistent
with MSG theory that may serve as a basis for the creation of a mean-
ingful and reliable tool for the measurement of thinking styles.

The results of this study are limited to scores from a single sample
of high school students from four high schools in Connecticut. In
addition, only 12 of the 13 subscales were included in the analysis,
and the psychometric properties of the Oligarchic subscale were
not determined with this sample. The reported factor structures
accounted for only 96 of the 104 items in the TSI. Nonetheless, the
study contributes to a continually developing pattern of evidence
highlighting the weaknesses in the current operationalization of
MSG thinking styles. This collection of evidence brings into ques-
tion the validity of the claims of previous research regarding the role
of thinking styles in students’ academic experiences, and calls upon
researchers and practitioners to be fully considerate of these psycho-
metric weaknesses when making important educational decisions

® based upon such research. If educational practice is to be influenced
by the notion of students’ thinking styles, we must first insist upon
improved standards of measurement of that construct.
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End Notes

1 Data augmentation (DA) is an iterative data simulation tech-
nique that involves the alternation of imputation of missing values
and Bayesian parameter estimation steps until convergence is reached
(Schafer, 2000). The option for single imputation at the end of the
DA run, allowing for 1,000 iterations was selected in this case.
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