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. - Tite, abiding concern of‘Educationa1'Scientists with 1éarninq ne&és-,f

1 ‘s1tates the cont1nu1nq devemeent -of pro€edures to- re11ab1y and Va11d1y measure
'students' 1earn1ng and- other qa1ns resu1t1nq from the1r educat1ona1 expe<1ences.
The va]ues of Cognitive Style Mapp1nq (CSM) have ‘been clearly exXplicated \h-
c1ud1ng 1ts descr1pt1ve and d1agnost}c uses Because’ CSM accurately measurei\.
s

a person's 1earn1nq ab111t1es, ga1ns 1n re]ated student Iearnﬁng and skill

‘should be ref1ected in gains in correspond1ng CSM items .and e1ements * The :;
, procedures most appropr1ate to such a va11dat1on study 1nvo1ved the edumetr1d \\ h
- dimensioh of tests. i TS
4 u ’ . ' N . ) K v
_ Psychométric & Edumetric Testsu 3 -’
o ' ¥ . . o N
A d1st1nct1on must be made between the trad%t1ona1 psychometric test -
\ I

and the edumetr1c trest The former, according to Cronbach (4, ‘ 477) began
'vlth a Darwinian stress upon the d1fferences between 1nd1w1dua1s and proceeded
to conceptua11ze the deferences in ab111t1es Qr skills between 1nd1v1dua1s

One of the - conseqUences of this approach is that psychometr1c results show the

" measurement of indiVidua] d1fferences in re]at1on to a group but not necessarily
. the measurement offwhat an individual has learned. The psychometric test can g
- I ;

, 4 1
/. be found to be re11ab1e and va11d in terms of how’ it reflects the cons1stency "
)

gbetween individual d1fferences Popham (12) 1abe1ed such.tests morm—referenced "

' Normat1ve compar1sons resu]t when an- 1nd1v1dua] S performance is balanaced
’ ‘e "o
a e aqa1nst a relevent reference group. Psychometr1c tests are well suited to the - K

*

accepted traditioanl system of instruction or to a fixed‘Qducationaloenviron-‘—

.ment.’ . . ‘ . 7 ) N




¥ . , .
"It has been inereasing1y.observed that there are serious problems S
involved with psychometric testing (11). Carver (1, 2) po1nted out the danger

of genera11z1nq the correlational results of between 1nd1V1dua1 d1fferences

to within individual di fferences. G]aser and Nitko (6) have stated that the,

N :
»

- design of a measurement system must be breoeeded by the specification of the -

particu]ar instructiona] system Thus it 1s 1nappropr1ate to use psychometr1c

1.

measurements as the sole means to measure the chanae in an individual's

pattern of 1earn1ng or the pattern of ga1n/10ss in 1earn1ng abilities and skills

as they occur outside the trad1t1ona1 1nstruct1ona1 system Psychometr1c

LY

"1éR(ner’through edumetric.means, data is gathered ghan can maximize the use

testing’ 1s difficulty to f1t to a. system of 1earn1ng that attempts to be adaptive
far the 1nd1w}dua1 studente; _ - ‘ -

“The edumetr1c test is des1gned to measure the gé1n or growth of an
ihdividua] s knowledge, ]earn1ng-sk111s or ab1]1t1es McC]e]]and (11, '8) .
observed that "It seems wiser .to select tests that are va11d in the sense
that scores_on them change as the person grows in exper1ence w1sdom, ability
to perfrom effectively on various tasks that 11fe presents to him.* Suéh
measurement of learning character1st1cs is essent1a1 for effeot1ve 1nstruct1on
(11) and to predict the success of students in a mh1t1p1e learning, system ;.'.
stress1ng individual instruction. By assessing .the changing state of theq

‘ H ) . ’ v . " /
and allocation of instructiomat methods and resources. The edumetric approach

is not des1gned tocshow the relationship of an 1nd1v1dua1 to.a norm group or
popu]at1on nor is it necessar11y des1gned to show an 1nd1V1dua1 S stand1ng in
re]at1on to some hypothetical var1ab1e or standard. The' edumetric approach

can support genera11zat1ons about an 1nd1v1dua1 S perfommance re1at1ve to a 'Zif‘

domain. of tasks (§) and 1s'1dea1]y Siﬁted for 1nstruct1ona1 systems that attempt

to be adapt1ve to 1nd1v1dualsv (11).

. 4.:'*, . .
Q : . .
T B .
o . .
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‘Retiability . . 0 g

The nEﬁlablllty or cons1stency of a psychometrlc test is dependent

‘iuoon variance. Nhen there -is no var1ance and a]] the 1nd1v1dua1s tak1ng the

¥ v

test score about the same, then it can be stated that the test is not re]1ab1e
’ ) L

“in a psychometr1c sense. When the test can repeated]y d1scr1m1nate between

1nd1v1dua1s from one test1ng adm1n1strat1on to the next, then the test is con-

b3

sidered to be re11ab1e Cons1stency also p]ays a role in edumetrlc re11ab111ty

but not in the same sense as ih psychometr1c test1ng Instead of d1scr1mJnat1ng

Y

;between individua]s, edumetr}c re11ab111ty,1s concerned w1th the conststency
- of gain or growth by an individua1‘as%ref]ected-tn the test (3)., The reldability
of an edumetr1c test is .not dependent upon var1ance but upon the cons1stency

of gaih or growth in scores w1th1n an ind1v1dua1 on two occasions. }he re-

~”11ab111ty of the edumetr1c ‘test can be est1mated by adm1n1ster1ng a]ternate

forms of the test on two occas1ons or by adm1n1ster1ng a1ternate forms: under

\
_ equa] treatment cond1t1ons and then determ1ne the consistency of ga1n or change

"+ .made by the 1nd1v1dua1‘onvthe different forms.
. . . .?‘ .

;o

Validity , ' o | PR -

! . ~

The‘yaliditu of a psychometric test is determined when individual
o differences on a test are compared to indivjdua]ddifferences on another
variable that is assumed to be highly related to the test (3,5) S When the
' »test d1scr1m1na+es/among those taking it 1n about the same ‘way as the var1ab1e,
" then there is pos1t1ve eV1dence that the test 1s.va11d The,validity of .the

test can be rea11;ed through a s1ng]e administration’ of ‘the test at one point -

in time. The validity of an edumetr1c test can be rea11zed on]y throuqh the

' : »' : . — /

@ -




administration of the tést at two points in time (i.e., a pre-test and,post-'

test). -The-validity of an edumetric test is determined when an 1ndiyidua1's'

q,gains in a test.are compargd to his gains or expected gains in skill deup]op-

-

~ment.

Inasummary, psychometr1c reliability 1nv01ves the cons1stency of a
test to show the re]at1onsh1p of an 1nd1v1dua1 to a relevent qroup or popula-
tion on one occasion. Edumetric’ re11ab111ty ]nvolves the_cons1stency of a
test tolshow the amounthof'gain orgchange within an fndividual on»two.different
occasions'(l) | Psychometr1c va11d1ty 1nvo]ves the corre.at1on between 1nd1v1dua1

d1fferences and group d1fferences wh11e edumetr1c va11d1ty involves the degree

Cof sens1t1v1ty of a test to measure the change or gain of an 1nd1v1dua1 (1)

/

. \ .
\ , .

Course Descriptians L P ' ' ‘ : .
. ) : E 4 . N ’ - ;o

~ The above corisiderations were relevent for two classes tauoht_atn
Northeast Missouri State Unjversityw— LL 170iSpeech'Communication and SS
"120-121 World Cfviiizations. Since both c]asses are constructed aTong the .
11nes of 1nd1v1duaﬁ1zed 1nstruct10n and ut111ze CSM, it became 1mportant to_
estab11sh the edumetr1c re11ab111ty and va11d1ty of the procedures used 1n
the classes. | '
Both c]asses take into account that 1nd1v1dua1 students vary in the

learning strengths they br1ng to a part1cu1ar course. If a course uses on]y

© " Bne or two 1nstruct1ona1 methods, those  students who have learning strengths

RV

in dissonance with the course's method of instructieny will learn 1éss2than R

they could. If a course is,structureo so that various learning methods and

v

materia]sican.be'matched~to the students' individua] learning strengths, the

3
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" on the part of the student.” . o , - L a -

- two disciplines.

students‘ learning and affective respdnses-wil1 be bnhancedmpositive1y. To

< 9' o . : . ' \
‘achieve the latter, both classes follow this procedure: the gptimal learning

_sty]e(sl of the student is determined‘thrdugh the use of-the CSM and through

.

empirical mapping; various learning modes are then matched to the student's
1earn1ng sty]es The availability of several 1earninq optionsdincreases the
chances of effect1ve eff1c1ent, and accountab]e competency based 1earn1ng

, Spec1f1ca11y, the courses 1nvo1ve the f011OW1ng steps pre—testing
of individual students current know]edqe and sk111 levels; determ1nat1on of
1earn1ng needed, identification of re]evant objectives; CSM conference.des- A
cr1b1ng learning strengths, opt1ma1dsty1es for the course and recommended
1earning modes 3 individual students' 1earn1ng, pt1ona1 se]f—check tests,

testfno of identified'knowledge and skill 05ject1ves; testing of term1na1

synthes1s and use skills; and obsérvable competenc1es There are s1lght

~mod1f1cat1ons -of th1s model for the two courses part]y due to the nature of the

an
-

| METHOD . S,
; o
Data Co]]ect1on"

o

Data was co]]ected dur1ng the Fall semester, 1974, at Northeast -

: M1ssour1 State Un1vers1ty in LL 170 Speech Commun1cat1on and SS 120-121

.
&

World C1v111zatton Subjects w1th comp]ete data were 1nc1uded in the study

This 1nVo1ved -61 from LL- 170- and 20 from SS 120 421 The data from the 1atter

group was comp]ete except for the skill test area.” Over 70 percent of the

subjects were freshmen and over 80 percent of the remaining subjects were

\
\

&
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: commerc1a11y—prepared 1nstruments. . d . - T

"‘),: A . ) » , '

EE R - | | Lo B
' ReT1abfT1tx .- SR o . T ’

]

sophomores., The CSM pre-test was g1ven the f1rst week of the semester and

the post-test was given the Tast week of the semester or after people had

COmpTeted the course * The sk111 tests were_given during the aemester both,.'

before and after thie relevant sk111 area. Spec1f1ca11y the ga1n scores were

computed by subtractlng the pre- test scores from the post-test socres for the .

CSMsdgems, elemefit totals, and skill tests,

Instruments ‘ S o - o

‘? The CSM 1nstrument was mod1f1ed to adapt to the Northeast M1ssour1

State Un1vers1t? student. Those items which appeared to be or1ented toward

the oner ages of commun1ty coTTege students or urban 11v1ng were changed in

content to re1ate to Tate teenagers or ruraT T1v1ng For efampTe, Item 19A

"I enjoy taP1ng ch11dren to a zoo or T1brarV" was changed to | enJoy tak1ng

ch11dren to a fair." The Speech Commun1cat1on skill tests were competency- .

v

based power tests with the %r1ter1on of 100% atta1nment of obJect1ves For

“example, T(AL) was tested by each student 11sten1ng to a flve—m1nute video-

) 'taped message W1thout taking notes and then correctTy‘hnswerlng all of, the

foTTow1ng: the communicator' s purpose, three main po1nts, and five fa%§ua1

or 1nferent1a1 questions about the message The nature’ of the skill tests was

~behavioral and paper-pencil’ tests. The reliability and va11d1ty of the sk111

tests have been shown through a var1e}y of means 1ncJud1ng a: compar1son with

| | -

- The concept of doma1n samp11ng and the method of inter-correlations

among. the 1tems were empToxedk(Q). Re11ab111ty was computed us1ng the Kuder-

-3




R1chardson -20 formuTa (9, 2), the split- -half correlal

;nd the standard ehror of measurement (9 10- 11)
ha]f re11ab111ty coeff1c1ent5'were con51deredd%easuh
LW“"" That is, as the 1ntercorre1at1ons from the items inc
will. approach each‘other and vn the extreme case of
-+1.00 the odd even ha]ves would be corre]ated +1. 00
was computed by determ1n1ng the chrono]ogy of the ei
as they appeared 1n the 1nstrument Then the odd ti
were summed and corre]ated - The Speﬁman Brown Formu

" the oddieven reliability cpeff1c1ent for the whole €

tion approachf(7, 458) ,

The KR-20 and the split-
bs of interng] consistenc

rease, the odd-even totals

Sp]it—ha1ttre1iabi1ityh- '

ght items or each e]ement

mes and th even 1tems

r

!

1a was used to determwne

!

j
lement. |-

oo
i

.
.
7.

e

8 PR
« Validity
‘ The concept of, domain samp]ing was used.

=

tests were created 1ndependent1y from the CSM items
. were re11ab1e (10,2). Interna] va11d1ty was compute
ga1n scores ¢ w1th the e]ement tota] gain scores. JIn
| averag1ng procedure (7 463) was uSed for est1mat1hg
of the element tota] -~ Edumetr1c externa] validity w
re]at1on w1th'concdrrent sk111 test ga1n§*\\Corre1at

ga1n scores were dorrelated w1th the’percentage impry

tests.

A

i
! i

150 the lcriterion skill
and e]e ents and both

1 by corre]at1ng the 1tem
$dd1ttonbthe eorre]at1on
the %nternal va1idity

as computed by the cor--

jons. of the element total

pvements 1n the sk111

1)

the'ihtercorreTations being,

3

. “‘f. |

subjects was s a11

relatively emlll.

The standard dev1at1ons of the e ement tota]s was- albo

The average standard dev1at1on,was ‘equal to 4. 833 wh1ch

R

-

5
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1nv01ved 15. 103 percent11es of the tota] rangef"Accord1nh]y an est1mated
A 11ab111ty f1gure was domputed for the 1arger popu]at1on us1ng the narrow ]
s Ay range-w1de range procedures descr1bed by H111 (9, 13- 15) It was assumed that
"\ ‘the Wide range standard deviation of the ent1re popu]at1on for all post -high |
\\\school peop]e wou]d be at\lgasf/tw1ce as 1arge as the standard deV1at1on for 3
+  the subJects stud1ed After the est1mate edumetr1c°re11ab111ty was Gpmputed

~ faor-a dou]bed ‘standard: dev1at1on, the est1mated edumetr1c va1|d1ty was deter-

' m1ded by the re]at1onsh1p, the quare of the re11ab111ty coeff1c1ent was equa]

to 0 greater than«the-va11d1ty coeff1c1ent r
¢ ‘ . . ’.J.
-~ ' =
. o RESULTS
L - &ib]e I 1nd1cates the means and standard deV1at1ons of the gain s
'score mean for the. CSM 1tems and e]ement totals" and Tab]e & 1nd1cates o

e i ks st

" the sk111 test ga1n 5core means and standard deV1at1ons in terms of percen- .

[

s ieates te e enar,

Atages The fo]]ow1ng average CSM ga1ns (n 71) in percent11es were recorded
T /J during the semester. Symb011c 0r1entat1ons Theoret1ca1, 4, 864, Symb011c ‘
] ’0r1éntat1on Sensory, 5. 906, Symbo]1c 0r1entat1ons -Programmatic, 6. 866,
Symb011c 0r1entat1ons Cu]tura] Cddes, 4, 861, Cultural Determ1nants, 1_292;
o and Modalities of Inference 4 394, Also, 83.8%sof the ‘CSM item ga1n scores
were of/the same sign as the csm tota1 26 of the.27 CSM element-totals in- .

creaséd w1th A (Assoc1ates) being the on]y exception.

L ' Tab]e 2 indicates the three measures of edumetr1c reliability. A )

corre]at1on of .235 (DF—69) is s1gn1f1cant at the p = 05 1eve1 and a correla-
RO tion of . 1304 (DF—69) is s1gn1f1cant at the p.= .01 1eve1 Acédrding]y 20 of . ,?

i

J
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of the 27 KR—20 edumetr1e/?e11ab111tx coeff1c1ents were s19n1f1cant at the _ v
éD .05 1eve1 and 38 of the 27 were s1gn1f1cant at the 01 1eve1 22 of the 27

.’f split- ha]f edumetric re11ab111ty coeff1c1ents were s1%n1f1cant at the 05

+
<

level and 20 were s1gn1f1cant at .they,01 1eve1 Lo ’Vx‘f . . .
. \ S a . & N
Table 3 1nd1cates the edumetr1c 1nterna1 va11d1ty resu ts ' OVer '
96% of the 1tems~had "acceptab]e" 1tem 1nterna1 va11d1t1es above .20 (8 )

-~ Over 94A of the CSM'ﬂtems had edumetr1c 1nterna1 va11d1ty coeff1ctents o

~~ B I e ' » e

s1gn1f1cant at .the .05 Tevel and over 81% at the, 01 1eve1 AT element ) ;_;, N
o N Y
- edumetr1c 1;§erna1 va11d1ty)coeff1c1ents were s1gn1f1cant at. the.. 01 1eve1 :

Tab]e 4 1nd1cate§ the concurrent edumetr1c externa] va11d1ty coa ;

)
s é§f1c1ents for the f1ve elements sutdied in the Speech Commun1cat1on c]asges
T

o of the five edumetr1c externa] va11d1ty coeff1c1ents were s1gn1f1caﬁt B - _';

at\the 05 level, Tab]e 5 ref]ects the est1mated edumetn1c re11ab111ty and, .- -

' va11‘1ty coeff1c1ents for the 1arger popu]at1on.. A]T est1mated re11ab111ty

19

i v >

DISLUSSION &~ ¢ -

1%

. o ; \The study descrigfd the difterencesabetween edumetric and-psycho-metrfC~
+ uses of tests and ciarifiea the relevance of the edumetric'dimensiun for
. measuring ;tudent 1earn1ng ga1ns, espec1a119 in the context of 1nd1v1dua11 d
1nstruct1on 1nv01V1ng multiple learning mode options. A]so the procedures

‘ijv ) 0 for edumetr1q re11ab111ty and va11dat10n assesssment were descr1bed The

~

~

- _ . prdcedures were fpp11ed to two descr1bed c]asses, Speech Commun1cat1on and’

wor1d C1v111zattons The: resu]ts y1e1ded strong “evidence- for the edumetr1c :

re11ab111ty andtvp11d1ty., Extreme1y strong evidence was prOV1ded by the T ;

B s ¥
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re]iab111ty and va11d1ty coeff1c1ents est1mated for the—ent1re popu1at1on

o . oo ,‘ o
T e ‘IMPLICATI}ONS =

Th1s study 1is part of the ongoing program of reT1ab111ty and S

va11d1ty assessment of the CSM 1tems and e]ements Spee1f1ca11y th]S study

-

;1nvest1aged edumetr1c re11ab111ty and 1nterna1 and externa] va11d1ty, The

r, results of this; study corroborate other exper1menta] and emp1r1ca1 -validation

and validity of CSM and var1ous fru1tfu1 1mp11cat1onslfor further study have

Abeen cons1dered‘, S ' g R : 'iyg' d

<

stud1es Severa1 areas for further study are pert1n t.  Of maJor concern -is
[ -

the determ1nat1on of che acutal w1de—range standard deV1at1on for the post~
\ ~

h1gh schoo1 popu]at1on Second, the:resulﬁs of th1s and s1m11ar stud1es of

g

| edumetr1c va11d1ty and re11ab111ty at other Tocations wou]d énab]e the 1dent1-

Al

" fication and 1mprovemeﬁf&of less strong CSM 1tems Th1rd these edumetr1c

ton

‘re11ab111ty and yalidity procedures can suppTement the psychometr1c re11ab111ty ’

and va11d1ty procedures Fourth .the edumetr1e re]1ab111ty and va11d1ty pro-

i “a

cedures gou]d be app11ed “to othertests, for examp]e the CSM 1nstrument for -

N h1gh schoo] students A f1fth implication wou]d 1nvo1ve pred1ct1ve va11d1ty,

In this context CSM e]ement and test’ ga1ns cou]d be used to pred1ct student

[} o

1earnvng ga1ns and. student 1earn1ng ga1ns could be used to pred1ct CSM e1ements}

-

and test ga1ns r1na11y, pre test post test CSM gains cou]d be used for the -
assessment of 1earn1ng gains resu1t1ng from courses.

“In summary, evidence has been prov1ded for the edumetric re11ab111ty

4

a

b ]




“*" REFERENCES - = . .

1

LN

1. Blishen, B.R., . "The Construction of an OccupatlonaT Class Scale" , in
' : Blishen, B R., Jones,.F,-Naegele, K., Porter, J. (eds.), Canadian
- L Soc1ety Soc1oTog1caT Per;pect1ves, Macm111an, Tororito, Canada, 1965.

2.' Edington, E.D., "Disadvantaged Rural Youth " Review of. Educat1ona1 Re-
seargh,-40:63-85, -1970.

3. Carver, R.P. l'Two Dimensions of Tests Psychometr1c and Edumetrtcs
. American PsychoTog1st 29: 5124518, 1974,

Carver, R.P., "Reading Tests in 1970 versus 1980 Psychometrlc versoswl
Edumetr1c," Re'ading Teacher, 26: 292 302, 1972.

h Carver, R.P. "Analysﬁs“of the -Chunked Read1ng Test and Read1ng Compre- o
' henSIOn," Journal of’Reading Behavior, 5:282-296, 1972-1973. '

4 Cronbach L ds "Test Va11dat1on,“ in Thorndike, R.L., (ed.), Educat1ona1

‘ Measurement American Council on Educat1on Hash1ngton D.C., 1971
5. Frank G.F., "The VaT1d1ty of the Q Test," E_ycho]ogy Reporter, 2: 182 189,

‘ IS

‘&f&;} 1956

:SQI GTaser, , & N1tko A. J s "Measurement 1n LearnTng and Instruct1on,
g in Thornd1ke, R.L., (ed.), Educational Measurement, Amer1can Council,,

on tducat1on, Washington D.C., 1971.

- 7.‘ Guilford, J.P. Fundamenta] Statistics 1h Psydho]ogy and Educat1on, 4th ed.,
P McGraw H111 New York,. 1965.

% 8. Hil, J.E., “problem Set or D1scr1m1nat1ve Power of Selected Types of

- :Test Items Associated with Sampling Certafn -Cognitive Style Elements,"
in Hi11, J.E.s “"Instructional Unit:-Reliability, Validity, Objectivity,
and D1scr1m1nat1ve Factors Associated w1th the Process of Mapp1ng
'StyTes ™ Unpublished manuscript, 1973.

Hill,. &.E. "Prob]em Set. in -the Reliability of Mapping "Style" ETements"
', in H111 J.E. "Instruction Unit: Reliability, Validity, ObJect1v1ty,
‘v and D1scr1n1mat1ve‘Factors Associated with the Process of ‘Mapping

"'StyTes'" Unpublished manusCr1pt 1973 ‘ ,¢
10. HilN, J.E., "Problem Set or Va11d1ty of Mapping Process," in H111 3¢ E
. ‘ “Instruct1ona1 Unit: Reliability, Validity, Objectivity, and fscr1m-

inative Factors Associated with the Process of Mapp1ng 'Styleg'";
Unpublished manuscr1pt 1973. “

11, McClelland, D.C., "Testing for c?mpetence rather than for 1nte111gehce;“
Amer1can PsychoTog1st 28:1-14, 1973 .

12;A Popham, M., Cr1ter1on referenced,measurement An Ihtroduction,{Educa:
‘ tional Technology bT1cat1ons, Englewood Cliffs, M- 1, 1972

13. Raven, J.C Standara and Progress1ve Matrices, H. K. Lew1s, London, 1938,

» \

-
. . =
2 e e

’ . 43 "

o

.
-
A st S g

*
,.;i. -
N

i
I"v.

S




€

Ga1n Scores

"B .

pd

Tab1e 1. -Means and Standard DeV1at1ons for Coqn1t1ve Sty]e Mapp1nq

«*

Element "1

.8_

-~ -

Totgl

2 3 4., 5. 6 A
‘T(AL) ¥ .0563°-.1127 .2254 .1408 °.0563 .1972. L0600 -.2817 - ~.4225 «
77 SD.1.3415 1.4197 1.7619 1.1784 1.4621 1.6836'1.6784 1,7213 5.1229,
" T(MQ) X 2817 -.5352 ;.1408 .2817 .2817 .2817 .0845 .3662. 2.3380
. ' .SD 1.4745 1.2982; A 140 1.5122 1.4745. 1.3550 1:2754 1.7860 4.6023
TévL) ¥ .0563, .1690...3944 ,2254 .2817-.0845 .3662 .3099 - 1.8028
. 50*1.1614,1.4;41,1.7641.1.1408 1.3960 1.5175 1.6206 1.4495 "~ 4.9579
T(VQ) X .2254 1690 .2817. 2254 .2254 -.3099 .0845 5070 1.662)
' SD 1.5216 1.2245 1.3960 1.1891 1.5582 1.5618 1.5175 1. 5279 "3.2887
Q(A) . X .-.1408. ,5634 .0000 ,3099 4225 .5070 -.3944 ~ 1972 "1.5211
SD 1.4756, 1.1225 1.42411.1938 1,2063 1.3725 114868 1.1703, 4.1175.
QQo): X .i972 .8451 .6479 .3099 .7887 .3380 :1690 .2254 3.5493
: - D 1.3068 1.6670 1.5664' 1.1938. 1,6944 1.5377_1.3737 1.1408 5.2347
§‘ ofs) X .5634 .1127 .0282 .2535 *.0563 .1690 .3099 .2958 2.4225
| " sD 1.3504 1.4588°1.2779 1.3397 1.2988 1.0479 1.1938 1.8644' 6.2881
| Q(T). X .1127 ".0845 3380 .3099 .1972 .1972 .0563" .0563 1.3803:
' sD .6618 .9154 1.5739 1.2847 1.1211 1.4303 1.1119'1.2988 4.4099
.Q(v) .1690. .3380 .1127, .4225 *.08563 -.0282 ",0282 -,2817  .6197
| SD 1.4141 1.423¢ 1.2050 1:2964 1.7107 1.4435 1.3632 1.4745 4.6584
Q(P)— X .1408 .4507 .1690, .fh27 .6197 -.0282 3380  .3662> 2.1772
s SD 1.1296 1.5454 1.0479 1.4588 1.3673 1.3212 1.2553 1.5128 «4.8596
% Q(CEM),Y‘ .0000 .3380 .0000 -0845 .1972_ .2535 .3380 .0563 1.3521
" . . . -SD1.3001 1.3834 1.5382 .7827 1.1703 1.1594-1.3421 1.2547 4.6606
S Q(CESb X .1408 .3099 - .2817 .1690 .2817 .3099 .2535 .0563 1.7465
= sD 1.0785 1.3696-1.3550 .871% 1.1770 1.0953 1.3811°1.4621 51010
| © Q(CET) X .2817 .3380 .2254 .3662 .2254 .1408 .0563 -0704 1.4085
LN so 1.6546 1.2994 1.3655 1.3966 1.2356 .8441 1.0600 1.1906 4.6560
. QcH) T .0845 .2535 .1127 .2817 .3099 -.0282 ..1972 .3521 12,6620
B ‘ SD 1.5542 1.3397 1.6059 '1.3960 1.1456 1.2779 1.6498 1.5931 671345 *
. Q(cK) X -.0845 -.0141 .2394 4789 .0563 ..3380 .1127 .4789 1.3803
SD 1.1838 1.2615 113683 1.2317 1.4621 1.2096 1.4588"1.3621 4.6825
. Q(CkH) X 13662 .2817 .0282. .0845 .1408 -.0845 .2535.-.1972 .9577 °
SD1.4363 1.1770" 1.2330 1.4799 1.3562 1.3609 1.4604 1.5800 5.1770 °
. —_ ‘ o
Q(cP) X .1690 .1690. ".4225 -.1690 .0000 .1408 .2535. .4789 1.4085
| 'SD 1.1004 1.2890 1.7735 1.5653 1.3840 1.0250 1.4213 1.5910 4.4834
Y
a Pad
14 -

i
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Table 1. Means and gtandard De 1at10ns
© Gain Scores, cont

e
]

/«
’

o

A

v

9 -
&’

-

for'chnitiVe Style Mapping

E1emeét 1 2 T3l s s 6 7 .. 8 Total
ACs), X .3380 .4507 .1408 |.4789'-.0282 .1972 .3662 .3380 ° 2.1127.
. "SD 1.0062 1.3509 1.3140-1,2767 1.3632 1.2175-1.3966 1.2553 , 4.9435
Q(cT) % .4507 .6761 .2254 *,2535 -.0282 .1408 .0000 '.4225 1.9718
SD 1.1723'1.1601 1.4062 1,0031 1.3212 1.3140 1.2560 1.3806  4.7766

. \ o S . []
A X -¢3944 -.1127 ".1408 {0282 0845 -17535 . .0845 -.1127 .-.4507
~ SD 1.5608 1.4197 1.3140 1.4039 1.6930 1.3397 1.3188 1.4197"  4.2220
F. . X -,1408° 0845 .1972 .1127 -.1127 41127, .2113.-.0423  .1972
- SD 1.3971 1.5175 1.1703 1.5704 1.4197 1.3380 1.4134 1.2609  4.0302
1 " “X ,3662 .1690 .1972 .2254 .0563 .3662 3944 -.1127  1.4930
. _ SD~1.3556 1.3737 1.3068 1.3655 1.4621 1.1177 1.3266 .9427 3.8816
© oM " X .0282 1408 .1972 .3944 .1972 .3944 ,.6197--.0655 2.4507
~SD 1.5562 1.4756 1.7811 175243 1.2629 1.3266 1:6981 1.5372  7.3863
D X.-.2535 .1690 .0845 -.0845 .0563 .1268 .0282 .1127  .1408
SD 1.3397 1.6009 1.5175 1.0844 1.2547 1.5916 1.2330 1.3794  5.0610
R Y .0845 .5352 .1690 -.1972 -.0845 .3662° .112%,:.1408 1.0896
D 1.4413 1.6769 1.5289 1,1211 1.0844 1.3766 1.4969 1.4756  4.3221
L . X .0000 .2535- .1690 .2254 .4780. .2817 .1408 .0%63  1.8169
* SD 1.3427 1.3397 1.4534 1.48421.3200 1.3550 1.3971.1.2647  4.9027
(K) X .6479 -.1690 ..0845 ..1408 ..4225  .2254 .2535 =127 1.5211
SD 1.4927.1.6698 1.3609 1.2704 1.4208 1.3655 1.3397 1.4588  4.5218
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Tab]e 2. Thr“ée Measures‘f of Edumétmc Re.hab1hty for Cogmtwe Sty1e ) -
H(yppmq E]ements
_‘.'"-4 E1‘ement , Kuder‘ Richardson- ;O ’ Sph:'t*-}:la!f'S N Standard Errar
- ) Re11ab1hty . ReTiability « of o .
Coeffiajent . Loefficient . Measurement
. . . ‘ . - - - .”‘ o .\ a, - .' — Q B
: "TEAL) \~ ‘313 . 274, \\ 42459 |
THRQ) . - 242 . .347 .. 60068 .
Ty .363 * 1305, 3.9505. -
- T(VQ) #:624 284 1.8486
QA - .211 . .028- . . 3.6572
Q(0) . 442 . 372 | 3.910% :
Q(s) -.708" ',383 1-3.4553 . . ?
ooom 859, " 624 13,2435 - -
S ({) .289 2339 13,938 (
“Q(P) 447 . ° 2338 - 3.6099
Q(CEM) ¢ .376 ¢ 339 . 3.3818
Q(%ES) 560 .629 | 3.3835
~|qQ(CET) ) 447 327 3.4622- ‘
“lo(ch) 629 699 3.7355 '
'o(cK) .415 521" 5816
o Q(ckH) ‘.82 477 . 37259
+.Q(CP) 234 .434 3,9239
Q(cs) .533 .718 3.3784
Q(eT) .510 .588 . 3.3436° ,
A .082 .051 4.0451,
F .054 .286 3.9198 .
I .121 374 3.6600
M : 752 .646 3.6784
D .458 .355 7259
IR 162 2213 . B.9565
(L .429. 516 - B 7049‘
(x) .238 167 c 3 9602 .
. ‘\ . 0
L
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Table 3. Edumetr1c Internal Va11d1ty for Cogn1t1ve Sty1e Mapp1ng Items .
\and E]ements

; ;D , ' Itgm . - ;
\.Efkmen§§ ‘ 1 * 2 ., 3 7 4 . &5 6 7 8 . Element

T(AL)  .3408 .4946 14139 .3728 .5977‘-,3757 4325 . .2946  .571
3679 .2715 .5977 .4639 .3928 .3732 .4366 .34g2 . .613
.3835 2860 .3567 j'ssl' 0833 ®,4920~ 5138 .4475 _ .644 -

.2863 2215 4134 .1777 .3980 .0759 .2586 2997 .- .379
2485 4119 .3363 .4503 .2903 .6112 4201 .0196  .527

(5401 .4633 .4960 7.3379 .4974 .3689 .5797 .3661 - .677

.5028 .3387 .2159 -1545 .2799 .3140 ,2678, .4074 ° .459
.5837 .5154 5659 .4913 .3552 .5017 .3174 .370D  .685
4374 2573 .5596- (4791 .2643° .3545 .3610 '.5667 ~ .618
A,f$3853" 461% .4807 ..3548 3296 .5806 4421 5195 ° .663
4370 5582 .4715 .1849 4056 8671 .GA75 4498 688
.5185, .4306 .4423. .4403 .6312 5485 .4249 .63p4 | .737

[
°

(5189 .4335 .3754 .5532 .3561 .4942 .3835 .40A1  .657
.6116 ~.4217 15815 .4124 .4558 .4156 .5744 .5166 . .726
.3564 .2751 .5507 .3738 .4824  .5244 .4308 .5235  .657
.3014 .0482 .4282 5336 .5986 .3633 .6013 3714 612
2601 .4657 *.28¥5° .3149 :3904 .2878 .4479 .6163 580
.3208 4311 5960 .4914 - .5857 " .3614 .6305- .4659 .71l
.2538 1966 .6803 .3072 .6515 .4405 .6292 .AZl7  .675
3920 .3957 .3263 .4679 .3837 .1790 .2598 .3393< .516
4152 .3934 2307 .3347 .2796 .4534 .4279 .3675 = .548
.3458 .2908. .3751 .4042 .3922..3610 .3123 .4001  .544
.4988 -.3767, .3444 .5397 .2562 .5511 5.4853 3992 ' .646
~2628 .4838 -.4166 .3101 .5577 .5608 .5049 .4738  .665
.2202 .4630° .2447 .3005 .3804 4187 .3379 .4041 .52l .
.4964 .5817 .5183..3270 . .3269 .3258 .5260 .4321  ..660
.4967 .5340 .537% ,.3942 .2683 §2821. ;3920 2480 .505
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Table 4.-Edumetric Exteijnal Vah‘dityrfor.‘Sele‘cﬁgdAjCoghitive Style Mapb\\ng Elements’ - “
Y e ‘ _ . . \\ 2 ‘ i ' e m:{g
e Element Element Gain Scores Skill Gain Scores%) Validity Coeffficient
Mean Standard Deviation Mean Standard Deviation . - - - ‘ ]
. T(AL) .8225  5.1229 85,3462 20.8169 - .1736
. . . . ' '» - : . \ . .‘vn“’ 4 ﬂ( :
‘Q(A) 1.5211 - 4.1175 - 64.9038 40.2694 ' - 3071 ]
| Q(CK) 1:3803 - 4.6825 52.1154  13.3570) . <3353 ]
-  “ o o ‘ ' o \ L ]
Q(CR) " 1:4085.  4.4834 "36.4808 ©  25.2857 .1150
N 7." ‘ I- . " N R ; ) . ’ h 1‘4 a
-Q(es) 2.1127 © 4.9435 © 86.8077°  26.2862 2583 |
. ) ,4 ) 4 N _' N ) v)
: . N ‘139 T’:{
. »g - %
R voS * O g :
:‘5 ‘@ . i : { »
A
‘ » \‘. N
. A8 ‘
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Style Mapp1nq Elements

.~ Table 5.-Estimated Edumetr1c Re11ab111ty and Va11d1ty for Cogn1t1ve )

©

H)

Element Estimated ' Est1mated
= Reliability Coefficient Validity Coeff1c1ent
T(AL), .828 .686
~T(AQ) .811+ .658
< 1) 841 LT LT07
T(VQ) .- 906 o .821
Q(A) 803 - .645
Q(0) .861 J41 7
Q(s) . .927 .859
Ty .865 .748"
- 822 676
o) .862 743
- Q(eem) .844. g2,
. q(cEs) ‘ .890 72
© Q(CET) .862 743
2 g(cH) .907 | .823
Q(CK) .854 ‘ " 729
Q(CKH) .871 .759
Q(CP) .809 .654 ;
acs) -, 883 780
Q(cs) .878 771
A . 771 .594
F - 764 .584
S , 780" - .608
M ™- 938 880
D 865 : 748
R . W791 ' .626
L .857 .734
) .808 .653
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