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A Conceptual Model of Selected Parameters

in Categorization Studies’

PﬁRPOSE OF THE STUDY: .

Categorization methodology evolved during the mid-1960's
as a unique procedure for generating and analyzing qualitative
information. This procedure was developed out of an empirical
study of teacher's views regarding the facilitation of learning
which required an adequate ﬁetﬁod of categoriging and summarizing
content units. Existing techniques at that time to qualitatively
differentiate substance and structure out ‘of perceptione were in-
appropriate because of investigator bias in the instrumentaticn.
The generated procedure allowed the subject to sort these content
units into as many categories as necessary (the Free- or F-sort)
and provided for analysis of these szorts by Latant Partition
- Analysis (LPA). This sorting task was proscribed to simulate
the basic percepiual process of simplifying the conplex environ=-
ment.

The problem which this study addresses is the effects of
cognitive style and variations in the F-sort procedures upon the
sorting outcomes of sorting time and number and quality of manifest
partitions.

Cognitive styles are individual preferences and consisten-
cies which affect cognitive tasks. Three commonly recognized
cognitive styles are field dependence, category width and equive

alence range, Field dependence refers to the ability to separate
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figures fro; an embedded context. Category width refers to the
range of stimuli which a person is willing to imclude as repre-
sentative of some central exemplar. Equivalence range is the
range of stimuli which a perscn'is willing to include within one
conéeptual context., Equivalence range differs from category
width since the former requires the coaceptualization of cate=
gories as well as the comparison of each stimulus to the cate-
gorical exemplars. These cognitive styles, due to their measure~
ment similarity to the F-sort and its characteristics, should have
sone effect on the sorting outcomes.

The recency of the development of the F-sorting tech~-
niques has precluded any extensive research on tha effects of
procedural variation upon sorting outcomes. Typically, the
standardized administration procedures include: randomization of
the stimuli, preaentafion of an explicit sorting cue, and the
"free-sorting' and re-=sorting of these stimuli into manifest
categorizations, Order of stimulus presentation, explicit versus
implicit sorting cues énd the absence or presence of re-sorting

may have marked effects on the sorting results.

PILOT STUDY:

A pilot study was conducted to look at the effects of -
varying just one of these procedures. Stimuli were presented to
the sorters in either homogeneous or heterogeneous clusters.

In the homogeneous clusters stimuli which were homogeneous with

respect to the underlying or latent structure were presented in
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groups. If was hypothesized that subjects sorting stimuli pree
sented in this manner would make finer discriminations on the first
homogeneous cluster which combined with later categorizations
would result in more manifest categories.

In the heterogeneous clusters, stimuli which were het-
erogenecus with respect to each other based on the latent struc-
ture were presented in groups. It was hypothesized that subjects

- sorting stimuli presented in this manner would tend to lump the
initially-encountered heterogeneous stimuli into fewer categories
than represented by fhe underlying structure.

The results of the pilot study (reported in Haenn, 1971)
supported these hypotheses.and led to'the design of the present
study. In addition, sorting time in the pilot study was unre-

lated to type of stimulus-presentation.

THE CONCEPTUAL MODEL OF SORTING:

The present experiment was designed to look at the
effects of the cognitive styles of field dependence, category
width and equivalence range, initially-presented homogeneous,
heterogeneous or completely randomized stimuli, an explicit
sorting cue versus an implicit sorting cue and re~sorting versus
no re-sorting upon total sorting time and the number and quality
of manifest categorizations. '

Based on the review of literature and results of the
pilot study a conceptual model of sorting was generated to rre-~
dict the results. This model is presented in Figure 1,

There were four measured variables of interest in this




8urlxos jo 19poRr 1enadeocuc) v

*1 2an81g

8urjyos -9y

\1
*!l

mwwuomwumo
ISIJTUBR JO JIoqUMy

L

C mredLarameres cee 4n

any Burlaog

FINWIIS 1BTITUL JO £319usBowoy

e e @DUBPUAAAQ PIOTA

uoraeziieludulaeduo)

UOTILTIUAIBIITQ 1EnIdasuc)

YIpIM LaxoB8o3e)

ad3xog jo 9By

O

Aruitoxt provided by Eic:

E



5 .
study: the.cognitive styles of field dependence, categery width
and equivalence range plus the age of the sorter. Field depend=-
ence estimates the degree of fineness with which a person per-
ceives a stimulus field and the Eidden Figures Test~~Form V
(Jackson, Messick and Myers, 1962; 1964) was used as the measure-
ment instrument.

Field dependent persons have been classified in the
relational style category (Cohen, 1969) which includes persons
who typically perceive only obvious or sensed features and are
most senzitive to global characteristics. They also form few
pilles while sorting, are easily d;stractéd and are unable to ro~
sort. Their counterparts, the fisld independent sudjects, are
categorized in the analytic style. These subjects look for ob-
scure or abstract features and are sensitive to parts and their
features. They form many piles ﬁhile sorting, are not easily
distracted, and can re~sort many times. Thus, it was predicted
that fielcd dependence would affect number of manifest categories,
sorting time and the guality of the seort.

Equivalence range was measured by the Clayton and Jackson
(1961) Object Sort Test, a paper-and~pencil adaptation of and
suitable replacement for the original Gardne:'s Object Sorting
Test (Gardrer and Long, 1960), which required a physical manipu-
lation of objects, Three scores can be obtained from this instru-
ment, The first is simply the total number of categories which
are formed., The second and third scores, Compartmentalization
and Conceptual Differentiation, are subscores which combine to

form the total number of categories.
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Coiéartmentalization is the total number of categories which
contain just one object. It was predicted that a tendency for the
formation of such categories would increase the amount of sorting
time and the number of manifest categories, which in turn would
affect the quality of the sorte. |

Conceptual Differentiation refers to the number of cate-
gories cortainring multiple stimuli. It was predicted that this
tendency would be directly related to the total number of mani=-
fest categories formed,'but would not affect the tctal sorting
time or the quality of the sort.

Category width, which estimates category inclusiveness orxr
willingness to include vague stimuli, was measured by Pettigrew's
(1958) Estimation Questionnaire. This instrument, like the other
two cognitive style instruments, was a group=-administered, paper-
and-pencil test. Since category width seems to concern structure
within categories, it was predicted that category width would omnly
affect the quality of the sort.

The final measured variable of interest was age of the
sorters., This was measured as age in months at the time of test~-
ing and was predicted to possibly affect the quality of the sort
in that older subjects would be atypical of the given population.

There were three manipulated variables in this study which
provided the basis for the experimental design (Table 1). Homo~
geneity of stimull presentation w?s based on the results of the
pilot study. However, a completely raadomized stimuli group was

added to this study to emulate the standard procédure.
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In their original study, Miller et al. (1967) completely
randomized their sorting stimuli to eliminate primacy or recency
effects and stated '". . .there are certainly differences between
the information processing of the first it§m and of succeeding
items" (p. 111). Upshaw (1970) further believes that the nature
of the stimuli provides a majér cue concerning the expected range
of the judgment scale. This "context effect" (Johnson and Mullal-
ly, 1969) will then form the basis for future stimuli as each new
stimulus will be judged in the context of already sorted stimuli.

Thus, subjects sorting homogeneous stimuli early in the
deck should make finer discriminations aﬁong the inifial stimull
resulting in a greater number of initial manifest categorizatioms.
on these stimuli. These subjects will then have difficulty fitting
later-encountered, more heterogeneous stimuli into these existing
categories and must form additional znew categories, resulting in
a greater total number of manifest categories. Subjects sorting
heterogeneous stimuli early in the deck should ﬁake more gross
discriminations among these initial=heterogeneous étimuli, even
to the point of combining categorical exemplars into the same
category, resulting in fewer initial manifest categorizations
than would be expected for such diverse stimuli. These initial
cateéorizations then form the sorting schema into which almost
all of the later-encountered stimuli will readily fit;

It was predicted that hombgeneity of stimulus presentation,
especially initially-encountersd stimuli, would not affect sorting

time, but would affect the number of manifest categories formed
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which in turn would affect the quality of the sort.
Sorting cue was selected for study_to determine its rela-

~ tive importance to the outcomes of the sorting task. Although
generally used, the effects of éorting cue presence or absence
have not been explored. If the sorting cue itself is a strong
determinant of sorting behaviér, then the results of differentia=-
ting sorting cues could be explored.

The implicit sorting cue treatment received only task-
orienting instructions-=='sort those verbs together which you feel
ahould be together." Subjects in the explicit sorting cue treat-
ment received the explicit sorting cue--“sort these verbs accord-
ing to your views of facilitating learning in the classroom"=-
several times in different permutations in addition to the task-
orienting instructions. All subjects were given general instruct-
ions concerning the pﬁysical nature of the task.

The administration of an explicit sorting cue which reveals
some substantive content should indicate scmething of the expected
structure and-shoqld thus affect botﬁ the number and quality of
manifest categorizations. in addition, the task should be more
clearly defined resulting in shorter sorting times. Subjects
receiving an implicit sorting cue which is primarily operational
shonld be less clear of the nature of their task and show greater
variation in the number of categories which they forﬁ. |
| The final manipulated variable was re-sorting. This
portion of the procedure was an addition based on the early

experimental findings ". . .to provide an opportunity for sorters
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to review tﬁo compaosition of their categories. . . " (Miller et al,,
1967, p. 105). It was primarily intended ". . .to ensure that
(stimuli) were homogeneously grouped and not necessarily to pro-
vide opportunity for extensive restructuring or redefinition of
categories" (ibid., p. 106). To achieve this function, re-sorting
should primarily affect the quality of categorizations, but not
necessarily their number. In addition, this re-sorting phase
- ahould require additional sorting time to complete.

Thus, the design of the study is a complete factorial
design with two levels of sorting cue (explicit versus implicit
sorting cue), three types of initial-stimulus precentation
(initial-homogeneous, initial-heterogenecus, and completely-.
randomized stimulus decka), and two re-sorting effects (re-sorting
versus no re-sorting)e.

There were three outcome vériahles in the study. Number
of nanifest categories was determined by examining th2 results of
the sorting proéess for each subject. Sorting time was measured
zs total time, in rounded minutes, to complete the sorting task.

There were two gquality of sort measures, Each measure
estimated the quality of the sort as compared to a criterion sort.
In this study the criterion sort was the combined S-matrices (a
statistic obtained from LPA) which were obtained from the Miller
(1967) study. Cell #12 of the present design was anélogous to
the sorting conditions urnder which that étudy was completed.

Thus, guality of sorting estimates the resemblance.of the results

of this study to the results which were produced by the paradig-
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matic methodology which was unbiased and most refined.

There has been a need for obtalning methods of scoring
individual categorization behavior ". . .which accurately reflect
qﬁality of conceptual categorization, as well as the number of
categories" (Sloane, Gorlow, and Jackson, 1963, p. 402). Proto~
typic Discordance (PD) has been presented as one such method
(Miller et al., 1967). it was designed to measure the ". . .extent
to which the composition of a sorter's categories differed from the
composition of the latent partition" (ibid., pe 125). PD is
defined as:

PD=X X(
il

th element of the S-matrix for the total sample =
ijth element of the S-matrix for a given subject)®.

The S-matrix is the symmetric joint proportion matrix indi-

ij

cating the probability that any two items were sorted together.
Thus, larger PD weights will be obtained for poorer sorts and indi~.
cate a lack of concordance with other sorters.

A second measure has been proposed by the author and was
considered as an exploratory measure in.this dissertation. The
Conceptual Disparity (CD) score is also based on the sample popula-
tion S-matrix, but considers the latent category (@) matrix as well..

The equations consist of two stages. In stage one, & |
standardizing ccefficient (CD*) is derived from the S and §

matrices by the following equations:

A = s « 3 + where NS = number of stimuli, and
NSxNEC NSxNS NSxNLC NLC = number of latent
categories
X = A xx @ , a Haddamard multiplication.
NSxNLC NSxNLC
NS NLC
Cb* ) S = Kij

1=1 j=1
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Iin stage two, the Conceptual Disparity (CD) score is com-
puted from the sample joint proportion (S) matrix, the matrix of
manifest partitioning for a given subject (Zi)’ and the standard-

izing coefficient (CD*) by

A = S  Zy » where NMC = number of manifrs
NSxNMC NSxNS NSxNMC categories
K s A xx 24
NSxNMC NSxNMC NSxNMC
NS NMC
CcD =¥%(cp*-( X I Kij))
i=1 j=1

In each stage, the joint proportion (S) matrix is post=-
multiplied by either the latent category (§) or manifest partition
(Zi) matrix and then this product is Haddamard multiplied (element~
by~element multiplication) by these same matrices to produce a
matrix K, This K matrix is simply a joint proportion (8) matrix
which has been re-scaled by either the latent category (§) matrix
or the manifest partition (Zi) matrix. The elements of the K
pmatrix are ther summed and subtracted from the standardizing
coefficient to give CD.

Thus, we arrive at a score which estimates the degree of
disparity for a given manifest sort from the underlying latent
etructure. In addition, the sign of the score may indicate
whether the number of manifest categories is greater than, or less
than, the number of underlying latent categories.

In a pilot computation four latent categories were assumed
as the underlying latent structure for seven stimulus items. For
all manifest partitions with at least one more (less) category

than the number of latent categories, the computed CD's were posi-
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tive (negative).

The computational values of CD contain information not
only about the quality, but also about the number of manifest
partitions. This statistic is limited only in the extreme cases
where all NS stimuli are sorted into either 1 category or NS

categories, for which there is no solution,

METHODOLOGY ¢
Subjects

The subjects of this study were twelfth-grade, male stu-
dents drawn from two senior high schools within the same school
district of white, middle class communities in the suburbs of a
large midwestern city.

An all male sample was selected to negate the possibility
of sex differences as were found in previous studies involving
cognitive style. Their twelve years of schooling experience
should make them aptly suited for the stimulli to be utilized in
the sorting procedure. The results from their sorts could then be
compared with the already obtained results from teacher trainees
and exﬁerienced elementary and secondary school teachers.

The subjects were selected from senior physical education
classes. One hundred twenty~five subjects completed all phases of
testing. They ranged in age from 17-2 %0 19-9 years of age, with
a mean of a little over 18 years and a standard deviation of over
5% months. Since most graduating sctniors are either 17 or 18
years of age and the mean for this study was over 13 years, it

was decided to covary age as older seniors may have encountered
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. learning difficulties during their schooling.

Sorting stimuli

The F-sort was completed by each subject utilizing a
refinement of the fifty education-relevant verbs used in later
portions of the Wisconsin study (Miller et al.y 1967). Present
tense, third person verbs which described definite classroom
actionas comprised these sorting stimuli,

The refinement of these fifty verbs by the present study
atterpted to eliminate ambiguities in the latent category struc-
ture. The original data from one of the most popularized of the
Wisconsin sub-studies--the elementary and secondary teacher data
(ibid,)--was secured and analyzed by Latent Partition Analysis
(LPA). The category selection criterion was the number of non~
iterated successive differences betwéen roots greater than or
equal to 0.10, a criterion which Gross (1970) found to be the
nost efficient for either real or artifieial data.

The verbs which were rejected as ambiguous were: advises,
answers, assigns, confirms, discusses, enforces, exemplifies,
questions, reasons and tutors. The remaining 40 verbs are listod.
in Table 2. The resulting 9-category solution of these 40 verbs
was extremely well structured,

Procedure

On the first day of testing, all subjects within a class-
room were given the three teste of cognitive style. The Pettigrew
Futimation Questionnaire was administered first, followed by the

10-minute, timed Hidden Figures Test--Form V, and concluding with
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10
1
12
13
14
15
16
i7
18
19
20

Arranges
Clarifies
Commends
Controls
Convinces
Demands
Demonstrates
Displays
Drills
Encourages
Evaluates
Explains
Grades
l1lustrates
impels
Inspires
interprets
Introduces
Judges

Lectures

15

TABLE 2

LIST OF SELECTED TEACHER VERBS

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Organizes
Penal izes
Permits
Persuades
Plans
Regulates
Reinforces
Reminds
Repeats
Reprimands
Restricts
Reviews
Rewards
Schedules
Simplifies
Stimulates
Supervises
Tests
Threatens

Urges
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Form I of the Clayton and Jackson, paper-and-pencil Object Sort
Test.

On the second day of testing, all subjects within a class=-
room completed the F-sort with the 40 education-relevant verbs.
Total testing time for each classroom was about 90 minutes,
excluding the time for make~ups. All testing was conmpleted under
the supervision of the author.

Classrooms at the first school were randomly assigned to
gorting cue and re-sorting treatments. Stimulus-~presentation
treatments were randomly assigned within classrooms. Four class~
rooms at the first school were sampled so that each cell would
contain at least ten subjects. However, due to the nature of
physical education scheduling, some classrooms did not have the
expected thirty students. Therefore, students from one classroom
at the second school were selected and randomly assigned to those

cells with smaller numbers of subjects.
Analyeis

The results passed through a three-stage analysis., During
stage one, LPA was utilized to obtain the underlying lateant cate-
gorization of the total sample. Then, number of manifest categofk '
ies, the Prototypic Discordance score and the Conceptual Disparity
score were computed for each subject. These sorting behavior
measures, plus sorting time, became the input for stage two, where
Pearson product-moment correlations were computed among variables.

The third stage consisted of three parts. For the first

part the effects of the concorzitant variables-~-age and the cogni-
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tive style ﬁeaaures--were tested by a regression analysis with
number of manifest categories as the dependent variable. This was
followed by an analysis of covariance (ANCOVA) with the same inde-
pendent variables eas covariables and number of manifest categories
as the dependent variable in an effort to determine the effects of
the design variables of sorting cue, homogeneity of initial-stimuli,
and re-gorting.

The sacond and third parts consisted of the same covari-
ables utilized in a regression analysis and ANCOVA to test the same
design variables. However, the dependent outcome variable for the
second part was sorting time, with number of manifest categories
as an additional covariate, and the dependent variables for the
third part were the Prototypic Discordance and Conceptual Disparity
quality of sorting measures, with the additional covariates of

number of manifest categories and sorting time.

RESULTS:

Six of the eleven variables examined in the study were not
normally distributed and required logarithmic transformations.
These variables included equivalence range and its two subscores,
sorting time, number of manifest categories and Prototypic Discor-
dance scores., Univariate statistics for all variables are pre-
sented in Table 3,

Sonme interesting and expected results can be gleaned from
these means. In the study reported in Miller et al. (1967) using

84 percent females, the average score on the Hidden Figures Test
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was only 6«4 correct, while the males in the present study aver-
.aged 8.8 correct. This supports previous Zindings that males
'éerform better on embedded figures tasks. Also, the subjects in
‘.ﬁiller's study (ibid.) had lower category width séores than in the
present study (65.6 versus 71.0) supporting previous research
findings of greater category widthe for males, This finding is
somewhat reinforced by the average number of stimuli included in
each category (6 in the average 7 manifest categories in this study
versus 5 in the average 10 manifest categories in Miller's study).

In order to examine the relationships among variables,
Pearson product-moment and the error correlations were computed.
Only the latter computations are presented here (Table 4) since
they better represent the within cell correlations between vari-
ables, With the exception of the correlation of the ACT p:iformance
measure with Hidden Figures Test (field dependence) results, the
only significant correlations involved equivalence range and its
subscores and the four outcome measures. [hecause an intelligence
measure was desired, but could not be obtained and because many
subjects did not take the ACT and means had to be used, the ACT
performence measure was dropped from further consideration.]

Analysee to test the model were computed in four parts,
with each part focusing on one of the outcome variables. For each
of these parts of the model, adjusted cell means were computed,

the effects of the measured variables were analyzed by a regression

analysis and the effects of the manipulated variables were tested

in an analysis of covariance.
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The.adjusted cell means for number of mmsnifest categories
are presented in Table 5. In the regression phase, the only
significant indepeﬁdent variable was the Compartmentalization
sﬁbscore (F=10.703, d.f.=1 and 108, p<e002). The F-ratios for age
and the other cognitive style measures were all less than 0.2. 1In
the ANCOVA phase, a contrast éomparing the sorters receiving homo=
geneous initial-stimuli with the mean of the other two stimulus-
presentation groups was significant (F=3.160, d.f.=1 and 108,
P<.079), but a similar contrast comparing the completely-randomized
group with the mean of the other two groups was not significant
(F<l). In addition, the effects of sorting cue were highly eignif-
icant (F=7.892, d.f.=1 and 108, p<.006). However, all other
effects were non-significant (¥1.5).

The adjusted cell means for sorting time are given in
Table 6. In the regression phase, the only significant independent
variable was number of manifest categories (F=13.778, d.f.=1 and
108, p<.001). The F~-ratios for age and all of the cognitive style
variables were less than unity. In the ANCCVA phase, re-sorting
was highly significant (F=12.102, d.f.=l and 108, p<.001), as was
the sorting cue by re-sorting interaction (F=11.327, d.f.=1 and
108, p<.002). However, all other effects were non-significant
(F<2).

The adjusted cell means for Prototypic Discordance scores
are presented in Tabie 7+ In the regressioﬁ phase, only the field
dependence measure (HFT scores) and the equivalence range subscores

were not significant (F<2). Category width was highly significant
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(F=10.369, d.f.=1 and 108, p<.005), as was number of manifest
categories (F=378.700, d.f.=1 and 108, p<.001). Both age (F=
5.359, d.f.=1 and 108, p<.050) and sorting time (F=3.00%, d.f.=1
and 108, p<.086) were also significant contributors to the model.
In the ANCOVA phase, re-sorting was the only main effect which was
not significant (F<2). Sorting cue was highly significant
(F=15.458, d.f.=1 and 108, p<.00l). Both initiale-stimulus
presentation single degree of freedom tests were also signifi-
cant: Completely~-randomized versus the mean of the other two
groups (F=7.375, d.fe.=1 and 108, p<.008) and Initial-homogeneous
versus the mean of the other two groups (F=3.495, d.f.=1 and 108,
p<.065). The sorting cue by ree-sorting interaction was also again
significant (F=3,447, d.f.=1 and 108, p<.067).

The adjusted cell means for the Conceptual Disparity
quality of sorting measure are given in Table 8. In the regres-
sion phase, the only significant independent variable was number
of manifest categories (F=172.341, d.f.=l and 108, p<.001). With
the exception of age (F=3.140, def.=1l and 108, p<,082), all of the
other independent variables, including sorting time, had low F=-
ratios (F<2). In the ANCOVA phase, the only significant manipu= |
lated variable was Initisl-stimulus presentation, and both single
degree of freedonm contrasts were significant (Completel&-randomized
versus other: F=3.113, d.f.=1 and 108, p<.081; Homogeneous versus
other: F=5.036, def.=1 and 108, p<.027). All other manipulated
variables were non-significant (F<1.5).

The resultant model

Based on the analyses discussed above,‘the relationships
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between the variables of the model can be presented as they per~
tain to the present study. For each of the independent variables
the relationships to the dependent variables within each portion
of the model are presented as raw regression coefficients. The
effects of the design variables are also indicated, but are shown
as least-squcre estimates adjusted for the appropriate covariates.
This entire model is vresented as Figure 2.

The standard errors for each statistic are presented in
parcnthesis following the statistic., All non~significant eifects,
expected or just tested, are indicated by dotted lines. NNote that
the significant effects of the sorting cue by re~sorting inter~

action are also presented.

DISCUSSION:

Field dependence was ex:ected to be a significant predictor
of each of the outcome variables, but was not related to any of
these dependent variables. Apparently, the visual embedded
figures task and the cognitive task of attending to relevant
stimnlus.aspects are unrelated tasks.

The Conceptual Differentiation subscore of equivalence
range was also unrelated to the predicted sorting outcomes of
number of nanifest categories and sorting time. There appears to
be little relationship between the number of multiple-object
categories forzed on the paper-and-pencil Object Sort Test and the
number of manifest categories formed during free~sorting tasks.

The Compartmentalization eubscore of equivalence range was
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significantly related to the number of manifest categories formed,
but not to sortinz time or quality of these categorizations. It
was significantly correlated with all of the sorting outcoxes
with the exception of sorting time. Thus, it would be sensible
to covary egquivalence range, or at least the Compartmentalization
subscore, in future studies to account for this individual pref-
erence within sorting behavior which is not due to treatcent.

Age and category width were both expected to affect
quality of sorting, and both of these variables were significant
on the Prototypic Discordance nmeasure. However, only age was
significant on the Conceptual Disparity measure. If age differs
widely in the sample of sorters it would be important to covary
its effects. Also, the cogrnitive style of category width signifi-
cantly affects quality of sorting and should be covaried.

Fumber of manifest categoriee was a significant predictor
of both sorting tire and quelity of the sort. One would expect
that it would takxe more sorting time to complete the physical coa-
parisons and sorting manipulations if there are more manifest
catesories. In addition, as the number of manifest categories
approaches the number of underlying latent categories one would
expect sorts of a higher quality,

Sorting time was a significant predictor of sorting quality
for Prototypic Discordance scores, but not for Conceptual Disparity
scores.s Thus, it appears that sorting time has at least a marginal
effect on sorting quality and should be considered as a covariate.

Presentation of initial-stimuli was a significant predictor




0
of both number and quality of manifest categorizations, but not of
sorting time., These expected results strengthen the argument for
presenting the sanme order of stimuli, but one randomly generated,
to all sorters to cancel out suck effects.

Sorting cue significantly affected both nunmber and quality
of monifest caterorizations, but contrary to expectations did not
affect the sorting time, Thus, selection of the proper sorting
cue is an important requisite for any sorting experimentation and
should be carefully considered. However, an explicit sorting cue
will not significantly affect the time necessary to complete the
sorte An interesting way of looking at the effects, both direct
and indirect, is illustrated by the flow chart included in Table 9
below. Here we gsee that a strong direct effect of sorting cue on
Prototypic Discordance scores is sopiewnat mitigated by an effect
which is mediated by number of manifest categories, reducing the

total effects Similar tables could be constructed for the other

TABLE 9
EFFECTS OF SORTING CUE ON PROTOTYPIC DISCORDANCE SCORES
-.012008

NUMBER OF 5015550 PROTOTIPIO
SORTING £.239806 mzrssh%mﬁbsgm”w DISCORDANCE

CUE
CATEGORIES » SCORES
-.862963

- 01k2065
Direct Effect =o142065
Effect mediated by number of manifest categories only 206943
Effect mediated by sorting time only «002069

Effect mediated by both number of manifest categories
and sorting time -592§é£2
Total Effect 072172

® e . o o - . - . o0 Y . - - . -
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effects and outcome variables.

Re-gorting significantly affected only sorting time, but
not the quality of the sort. It was anticipated that re=-sorting
would take additional sorting time. However, subjects who were
encouraged to re-sort took significantly less time. Perhaps
these subjects completed their initial categorizations very
quickly and then used the re-sort as a check on these categoriza-
tions. However, re-sorting failed to achieve its avowed function of
strengthening the quality of existing categorizations.

A final result was an unanticipated sorting cue by re-
sorting interaction which was significant for both the sorting
outcomes of eorting time and Prototypic Discordance scores.

Conceptual biaparity scorec vare presented as an experi-
mental measure in this study. Theoretically, they should have a
mean of zero with their magnitude indicating departure from a
high quality sort and their sign indicating the relationship of
.the number of ranifest categories with respect to the number of
underlying latent categzories. Ffowever, the criterion underlying
sort used in this study was subjected to a mathematical refinement
and reanalysis which no longer represented any real sorting popu-.
lation. In addition, the average number of manifest partitions
for the present study was considerably less than the number of
latent catepories obtained frox analysis of the refined data. Thus,
Gonceptual Disparity scores are at best only an experimental meas-
ure in the present study and all results and conclusions based on

this variable must be tentative,

- - - L > - - - . -s .o »



CONCLUSIONS AND IMPLICATIONS:

On the basis of this research it would seem that some cog-
nitive styles and variations in sorting procedure do affect sorting
outcomes. Specifically,

l. The cognitive style of equivalence range significantly

affects the number of manifest categorizations.

2., The cognitive style of category width significantly

affects the quality of manifest categorizations.

3« The cognitive style of faeld dependence is unrelated

to the outcones of the F-sort.
4, Type of sorting cue significantly affects both number
and quality of manifest categorizationse.
5 Type of initially-presented stimuli significantly
affects the number and quality of manifest categorizations.

6. Re-sorting significantly affects sorting time, dut not the

number or quality of manifest calegorizations.

7 A sortin; cue by re-sorting interaction affects sorting

time and quality of manifest cate orizations.

The conceptual model of sortipng which was developed and tested
by this research should be the basis for many revisions and furth;i
testing of the sorting procedures. The cognitive styles of equiva-
lence range and category width, age, and sorting outcomes should be
covaried where appropriate and careful consideration should be given

to the selection of a sorting cue and randomization of stimuli.

LIMITATIONS OF THE STUDY:

The limitations of the Conceptual Disparity scores have
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already been discussed. In addition, subjects in the no re-sorting
treatment were in no way prevenfed from re=gsorting, but were not
encouraged te re-sort. Also, subjects in the re-sort treatment
were only encouraged, but were ﬁot required, to re-sort. This

flexibility could have affected the results on re-sorting.

SUGGESTIONS FOR FUTURE STUDY:

Re-sorting should be more strictly controlled in future
experimentation so that its effects can be more thoroughly exan-
ined., Initial-atimuli could be explored in more detail on a one-
to~one basis in an attempt to isolate sorter tendencies fronm the
i=mportance of stimulus characteristics. The effects of varying
explicit sorting cues should also be explored. Additional proced-
ural variations not explored in this research, such as number of
stimuli, maximum or controlled sorting times, number of sorters,
and the like, could also be examined.

Finally, the findings reported here should be replicated
and extended so that we may better understand sorting behavior.

It is especially important that the Conceptual Model of Sorting be.

replicated with respect to its significant findings.
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