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Demands for more complete‘lnformatlon on educatlonal programs

'have emanated from nat1ona1 state and locai sources. Tﬁelr tocus,
’, L%
xn the final analys1s, 1s on theiprocesses that are occurrlng in

a .~

rnd1v1dua1 classrooms.v The 1nformat10n that is- collected to prOV1de

1ns1ght 1nto educa- onal programs 1s customar11y summatlve in nature,

7

's in Hay?"' Here a model is evaiuated that re-'

fourth grade gtudem

u1res-measurements thro' hout a school term so that dec1srons can
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The Evaluat1on.of a Model for the Assessment

o
- . .

%‘of Class Progress . ‘_ '

0 i,} v:_ '”Introduction o . v

Evaluat1on 1n the f1eld of educat1on has been def1ned by Cronbachf

as "the collectlon and use of 1nformat1on to make dec1s1ons about edu-

catlonal programs"(Cronbach 1963) Such evaluat1on has been,an aim . ,
Lo e - . . “

of educators and laymen a11ke. At local state”'and_national levels,. ~

0 “ -
» .

P demands for 1nformat1on about the effectlveness of educatlonal programs )
. are heard Ev1dence of these demands can be found in. M1ch1gan s

- "state-mandated accountab111ty program (Porter, 1976), the n1nth annual

)

_'Gallup Poll of publ1c att1tudes toward educat1on (Gallup, 1977),

. kS
. M

: concern over dec11n1ng test 'scores (Ebel 1976) Leg1slat1ve bod1es

S in state houses and the’Congress have author1zed funds to be used .

s *—\//

expressly for evaluat1ng—educat1ona1 programs (Worthen § Sanders,

) . . . S : ¢
. .

'bhz\‘.1973) . . B | . _,-;. ‘.q

'These demands for more complete 1nfo at1on on educat1onal pro—

grams have emanated from nat1onal, state, ‘an local sources. The1r

focus, 1n the f1nal analyS1s -is on. the processes that are occurr1ng

¢

e .1n 1nd1v1dua1 elassrooms.” The 1nformat1on that 1s collected to pro- e

~ .-

L v1de 1ns1ght 1nto educat1onal programs is customarlly summat;ve in

- ' L4

" s - natire, answer1ng such questlons as "What 1s the average read1ng )

':level of fourth grade students in May’" or "How well d1d students

;f tak1ng th;s year s ACT tests perform as, comparede1th those students E -

L} .

who:were tested in the same mZiner f1ve or ten years ago’"

- These questions are irportant ones, to be sure., However; there




'*are other quest1ons that are. of at least equal 1mportance to the

i»/?‘f‘lnd1v1dual classroom teacher and to the lpcal scho-l sYstem. These

. o*
. '
[}

”are such questlons as the follow1ng fﬁ
lzﬁuﬂow 1s th1s part1cular group of s :

ltbward accomp11shment of the ob ﬂl'he tem?4. "+ -

2. As the school term proceeds and inty
are the studéhts»reta1n1ng the1r learn1

n L ) 3 . . J'. L.

o 1weeks’ f}..,'

P

»

'3._;Has a’ p01nt been reached at wh1ch the cu i Oftaécumdlated Ce
' flearn1ng is flatten1ng or descendlng? : '

s - 4q3.What are the att1tudes of the students toward the sthect 1;“'

“atnhand? o . . R

. 4
.. . . -

5. Are these att1tudes chang1ng? Iquo,'are they becoming .

. more pos1t1ve 01‘ more negat1ve’

©

6. Is th1s group ofvstudents learn1ng at a rate comparable.
s |
to that of s1n1har grouns? f

These questlon cannot be answered by summative measunements
_taken only atuthe ﬁﬁ of the ternm, but rather must be answered by

, means of frequent test1ng throughout the school term. If such

- &

measurements are taken throughout the term, dec1s1ons can be made

b o :.that willlbenefit the students still enrolled in the ClaSS, not

- [

r

- merely the students who will be enrolled in future terms.’ -

L 2 -

{-‘:- - The p nc1pa1 barr1ers prevent1ng the collect1on of frequent v

measurements "have been concerned w1th the omn1present factors of

time'and money. Frequent testing complete enough to prov1de accurate

1nformat1on on students* cumulat1ve progress toward yearly goals has .
R

- been extremely costly 1n terms of teacher -and pup1l trme and testang

Q AT .f.: - S e o \ ' ,"'r
e T T e e

cry
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expense Barc1kowsk1 and;Upp~(l978), however, have‘suggested an
S J‘approach refexred to here as the B-model, based on-mult1ple matr1x
sampl1ng Wh1ch may enable frequent accurate collectlon of such data

~.at a_ fract1on of the customary cost The ut1l1zat10n of a mu1t1ple-'

’:, ' o

. matr1x sampl1ng process requ1reS'that only‘a few test 1tems need be 'f

- ]
q

adm1n1stered to each student Because the quest1ons to "be. answered

;rby the test1ng prognam refer“to_group progress, and not to 1ndiv1dual

~.

achleuement accurate est1mates _can be der1ved from th1s small number .

of 1tems admdn1stered to each student. Fof example, 1nstead of d test

o, of 150 1tems for‘%ach student, a test of twelve to fifteen 1tems per

) M ‘l"‘l
student may be suff1c1ent to prov1dez1reasonably accurate measurement

.of the ach1evement of the class.’ Computer compilation, pr1nt1ng,

" and scor1ng of the tests prov1de accurate ddta on class. status w1th
m{n1mal 1nput of teacher time. The B-model is des1gned to measure
progress toward both cogn1t1ve and affective obJect1ves for the term

in this fash1on. S ' o - : -

' Class Prégress: What Should be Measured? 4

- “ -

pefore a measurements system can be initiated for evaluat1ng
clﬁss prdgress, some’ dec151ons must ‘be made regard1ng the aspects to

be evaluated. " The outcomes of education'are mulfidﬁmens1ona1, as is

the process of -education itself. Some of these .dimensions are '
s ST e : o . :
cognitive; some are affective; others relate to ‘moral character, '

Lo adjustmentlto life, self—confidence, and citizenship. In evaluating ~

e

‘ S . . _
“the performancé of a class of pupils,_any.of these dimensions-may be,
. -assessed. The general public demands assessment of cogn1t1ve out-

-‘comes (Porter, 1976 Gallup, 1977 Ebel 1973), and 1t does appear

..

. th%E any i/aluat1on of class pzf%:jss must give attention to-
: o ° o ._ a \) ‘ l ) -

a

\)4 . .‘q.. . - “. .’ | :6 ‘ . " ',. ' ‘ -‘ ..‘.\,
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: cogn1t1ve skllls ; - Co
o One of. the goals of teach1ng, however ‘is to'encourage'students
e 'to go heyond the subJect matter be1ng covered in class and to encourage '<)¢

deeper and w1der pursu1t of thesubJect A study by French (1961) indi-
.cates that favorable student att1tudes do’ lead to 1ncreased time spent
“*‘at that act1V1ty and cho1ce of further scholast1c pursu1ts related to |
"that f1e1d It therefore is. des1rable to have favorable student att1- | -

-

tudes toward”the subJect matter being stud1ed While att1tudes toward

o A A 413_

‘the subJect may'have been formed many years prev1ously, Ausubel (1968), 1,

‘B1eh1er (1971), and Bla1r, Jones and Simpson (1967) agree that

<

att1tudes are not 1mmutable and can ‘be changed by - skillful hand11ng

'Slmonson (1976) reports a study 1n wh1ch att1tudes were de11berate1y

- . ’ . N,
- changed through use of the d1ssonance theory. ‘ S '
2 . ! L

These stud1es 1nd1cate two th1ngs ~ that positive. att1tudes o,
. .
. toward subJect matter are desn'able‘ and that attitudes\-c'an be changed .

v

_ rn the des1red d1rect10n by use- of certa1n known techn1ques - If
'th1s is true measurement of attitude, and’ espec1ally measurement of

att1tude change dur1ng the term should be of value to the teacher
Johnson (1974) rem1nds us of the f0110W1ng .

,'il g All learnlng has affect1ve components, No matter what

knowledge or sk1lls a. student masters, he w111 have feel1ngs

E

- » N
about the process and results of 1nstruct10n In master1ng
v .

the skills of read1ng or in' learning- about h1story, a student

S

develops feel1ngs about read1ng and about h1story, as well

. '~ as about 1earn1ng and 1nstruct1on, that will 1nfluence h1s
: 'S )
- R .
] behav1or in the future. Because students' affect e responses o

‘to School exper1ence? 1n£1uence future behav1or, the development

@,
-4

N




Z __;': ~ good .to teach a student to read if he ends up d1sl1k1ng read1ng-

'tMa51a 1964) be11eve that affect1vevcomoonents should be 1nc1uded 1n

C e . . ~ ; .

of p051t1ve affect1ve reactlons may‘be more rmportant than ‘the
S,

. mastery of spec1f1c knowledge and skllls. /It does 11tt1e

I

nd

S S, ¢’

and- avolds it whenever posslble ' (Johnson in WaIberg, 1974

[

p‘99) s M T

’ Some authors (e g., Ebel,,1972) would limit assessment to cogn1-

tive. o\tcomes aldﬁé ‘9thers (Johnson, 1974 Krathwohl Bioom, &_“

the evaluat1on model St111 other wrlters m1ght w1sh to 1nc1ude

: . N . -

'assessment ‘of somexof the other outcomes enum rated above. It 1s

'apparent however, that no practicable evalua¥ion plan can: 1nc1ude

.
a11 of these components.

'fModel ‘and Purpose: ’ - ' - _ "

'51nstruotlona1 program TPe model presented here is a systematlc ap-

outcomes. It recognlzes the fact that pup11 gain scores i

-areas per1od1ca11y throughout the school term.,

il

".Model The B- model is concerned with cogn1t1ve and affect1ve

’ (

outcomes. Thls is not 1ntended to negate the 1mportance o:/fh ‘other
such

S
nebulous areas as c1t1zensh1p and moraf character ‘are extremely :
a t S\ [

d1ff1cu1t to measure and are affected by- many factors other than the

proach to mon1tor1ng c1a55 progress in the cogn1t1ve and affective

P

7143" 5’.5 0ther models for eValuatﬁng class progress measure accomplishment

Ter

28

L
g

only at term1na1 p01nts, e.g., the end of a chapter the eqd of al.

.

'fun1t, the end Tf a semester or 'school year. Because thlS model t kes

' regularJ frequent measurements of " progress towards cogn1t1ve and’

affectlve outcomes, seVeraL,de51rab1e results may be ach1eved th

g are 1ack1ng w1th trad1t1ona1 models. - F1rst the 1nstructor w111'know

- . [
,r-' . . .

« Ca . . D : : . -
. “
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R at'freduent,'periodic;intervals’how'his class is progressing toward

aCcomplishment'oé'his objectives'for'the'term; Second, the'

S 1nstruc70r can accunately assess the amount ‘of progress from one .
period to the\next. Third, 1£ the slope of the learning curve"

r:”appegrs to flatten or to descend the 1nstructor can take remedial

- | action at once. Fourth “the students themseres can: observe the ;é}-

o -
e

prOgress of their’ class as a whole, ~F1fth 1)‘}he model is used in
o students, typical

- ~ the same kinds of classes with the same type

’ Y

learning,curves Wlll become apparent. These can serve as standards

<

of comparison for teachers and the1r superv1sors and a1d in the - -
: ,

‘19ent1f1cation.of effective teaching. The model w111 therefore

> . %
serve three purposes: » A _ e

"1. . to monitof'classiprog}eSs,
2. to motivate students, ‘

3. to serve as a tool to assist in assessment of teaching. .
¢ Purpose.  The present study prbvided for implementation of this

model The'purpose’of this study was to gain valuable information

o a

regarding the fea51bility and pract1cability of the B-model for-

) classroon'use. Thi'$ study was v1sualized as the f1rst in. a series

e of trials of the model in various settings to determine 1£; potential
/Utlllty for measuring gains in achievement and changis 1n»att1tudes
. I %of students,over ‘a period of;time. : | X . T ;% Lo
. A o . SR
Co . ; " The B-Model . _ - SR . '
—_ The B-model measures change in the level of pupil achievement .

’

by the use of'multiple matr;x sampling (for- more 1nformation on this

::;' . S method see Appendix A, Multiple Matrix Sampling). .The.model extends .L

.. beyond other designs'forfmaasuring class progress in twosimportant -




- i . e : ’ . . -
respectsl The B-model includes-measurement\of attitudinal as well

a§ cogn1t1ve changes and 1nc1udes more than just pre-test and post-+

°

test measures as recommended by Shoemaker (197g) It calls for
o .

"testing-at e;ght to ten perlodxg 1ntervals throughout}the»bchool{_

.-

term; thus'providing the teaéhef with valuablé information to

, gu1de the 1nstrucu%ona1 program.

a . The un1que nature of the model w1th 1ts mu1t1p1e measurement; '

R R 7
' taken dur1ng the term may be 111ustrated by contrastlng ‘it with a
- ’ 5y v
' typ1ca1 example of program evaluation made in the, trad1t10na1 way.

A study reported by Le1nhardt (1977) desrgned to evaluate a program

of study included data from four different sources: standardized
~.tests,.questionnaires,‘videotapes, and student records. These
_measurements, however, were taken only in the fall and in the spring.

: . Ly _ .
This pattern of fall-spring measurement has been “typicdl of previous

w

attempts to monitor class performance or to evaluate program success.

) The B-model to monitor class progress, with respect to student
. . ‘ .
knowledge and,attitude would consist of observations made at equal
1ntervals throughout the school term,-u51ng mu1t1p1e matrix samp11ng ’
kY

"techn1ques as descr1bed in Slrotn1kL (1974) Although there is

. no general agreement on what constltutes a 1earn1ng curve for a g1ven

'group (Hllgard & Bower, 1966}, ost educators would agree that g1ven
»

ga set, or 1tem doma1n, of test items de51gned to measure what a teacher’
. is teach1ng, the percentage’of items answered correcCtly by the\teacher s -
| students should increase over t1me. The amount of increase would be

dependent ona number of factors, 1nc1ud1hg 1nte111gence motivatiofh,

social.congéience.level, etc., of the students, and the'effectivenes§ '

of the teaeher. o S ' o .<f




v

'The components of the model are the foIIQW1ng.

1. A ‘set of obJect1ves for the partlcular sanect matter area;c
' ZQ’san.rtem oomarn of‘test 1tems;wh;ch w111 measure these'
‘ o A o ' L
" dbjectives,® R ﬂ -
! 3. a computer system wh1ch Wlll randomly select items from the
: : g o8
1tem doma1n to be used for the per1od1c tests :
4,‘ a system that is both efficient ano effectlve for’ produclng,.
. adm1n1ster1n£,.and.scor1ng the tests,_and .
5. 'the retnrn of information'on‘classjnrogress to thekinstructor

“and to the students. ST

€

Shoemaker (1975) 1nd1cated ihe de51rab111ty for ach1evement

tests der1ved from 1nstruct1ona1éprograms by means,of the 1tem unq

verse concept-.

’

An 1nstruct10na1 program and its assoc1ated item universe

)
RN

" are 1somorph1c For eyEry 1nstruct1ona1 program there ex1sts

instructlonal program. (pp 128 129)

.- one andionIy one_item universe that is-inseparable_conceptually

R LR

st

from it. The ‘item un1verse 15 an operable ‘definition of the,

«

. e
A

‘Shoemaker further asserts mhat the instructional program is the

'7;—-

Q‘veh1c1e for. prov1d1ng the necessary SklllS to answer correctly a11

1tems i
each 1t
to resp
large a

with.

domain".

'1tems s

n the item’ un1verse not by teachlng the correct responseﬂto

em, but by teach1ng algor1thms or concepts ne ded by Students
ond approprlately. Most item universes, héwever, are so i
5 to,be unmanageable and are therefore impossible to work -

A workable item universe can be found in’the form'of the "item
\ T~ v\_\.
An 1tem doma1n is a def1nab1e and enumerable. subun1verse of"

elected from the 1tem universe in such a way that it 1nc1udes

Y



every area in the item universe. Thus achievement, as-measured by the

1tem domaln, w1ll be equ1va1ent to achievment measured by the”item.

universe. ‘An 1tem doma1n for a given area m1ght real1st1cally 1nclude

”'500 to 2000 1tems. _ ] s : ' .'\-3,
: 4 . .
Assessment of group progress toward accomp11shment of the course. .

-
N

obJectlves can be made by use of muktlple matrix- sampl1ng in wh1ch the

//1tem doma1n is d1V1ded into small subtests and each subtest adm1n15tered

,.‘7,.-_.
)

o

to a group of students sampled randomly from those part1c1pat1ng
s)

in the 1nstruct1onal program Because each student responds to only

a small portion of ‘the ‘total number of 1tems ava11able, the testrng
A

. program need not ut1l1ze a large amount of class t1me._
The B-model does not assume that classes should progress at equal

‘rates. After each test1ng per1od the means of cognitive 1tems for 3

. -

_each class are to be plotted as a curve of accumulated 1earn1ng. From -
previous sfudles of such curves (H1lgard 1956), it is assumed that

the 1earningicurves,will show patterns similar to those in Figure.IJ

- Coxrrect

# of Items

.Weeks in School B o
: _ - o Figure'l
' ¥ Examples of Expected Class T

~ . . Learning Curves

- It will be observed that not all classes beg1n or end at the same

hd .
.

place on the scale, nor do all show the same rate of 1mprovement
) . X B .-‘. . »’ . '

.

. R R '=mW' PR ._.:' .~:'_ - t..v-j: ' ‘l-.".”




.

to be expected Each scholl ‘system would have to develop its own set

-'of 1earn1ng curves to dlscgher what kinds of patterns should be

ﬂ-expected 1n varlous teachlng p051tlons. ' fvv

Ve The same con51deratlons descr;bed above for cogn1t1ve items must
. / L e .
be utlllzed ;n dea11ng with the affective doma1n. Affect1ve obJectlves s

. must be outllned clearly, 1tems must be wrltten to test students"

- L A
R - .

i att1tudesa perlodlc mu1t1p1e matrlx sampllng can be used tb evaluate
e : Ay o~ . «

R ,-the students p051tlon w1th T gard to the obJect1ves.. In_thls way the

-model measures both cogn1t1ve and af£ect1ve aspects of class. per-

formance. The goal in’ teach1ng is to 1nd&ea;: the cognltlve level of
‘the students: W1th regard to the subJect matter and .to 1mprove, ‘or at
o least to- ma1nta1n affect1ve d15p051t10n tbuard the . subJect
S For an 1mp1ementatlon of the B-model the log1ca1 startrng
| p01ht is the wr1t1ng of a !et of obJect1ves that descr1be in deta11 *

all of the teacher s att1tud1na1,and cogn1t1ve goals for the course.,f

If several d1fferent teachers teach the same course, thlS should

o’
K .

e1ther be a cooperat1ve pro;ect or the pro;ect should be a551gned to
one or a few teachers and caré?ully rev1ewed by a11 teachers who will
‘be 1nvolved W1th the course A process of rev151on of obJect1ves
) should cont1nue unt11 all teachers can agree on the follow1ng'
. The ob3ect1ves llsted are reasonable and de51rab1e ones

-

for the course in questlons.

R 2 The obJect1ves llsvéd are’ (for the vast maJor1ty) the toplcs
. I 1ntend to cover 1n the course. (The teacher mnay "have’ some
.
add1tlona1 obJectlves not’ 1nc1uded on the 115t )

A set of test 1tems must be complled that test each obJectlve




‘listed. These items‘are either composed after the

objectives are written\pr,collectedffrom a pool of test items f5595"

. .
-~ . °

i

” ~

' : o o
may already be in ex1stence for .the course. * There must be at least
- . ¢

one test item for each obJect1ve' and no test item should referfto

-a topic»not,covered in the list of oquctlves. Ideally, several

test 1tems would be wr1tten ‘for each obJect1ve
t

0nce the sizes of the 1tem domalns for both att1tudflxl and
) .

cognitive objectives have been determined, a cemputer program can be
wr1tten (e. g Barc1kowsk1 & Patterson, 1972} which is- de51gned to

select items at random from each domain and” pr1nt tests. Each item,

~

cogn1t1ve and att1tud1nal is numbered and e1ther tyvéd on computer'

-
P

_cards or stored on computer tape. The number of items to'be chosenf

for each subtest from each doma1n w1ll be determlned by the size of
-".) e

'athe class, the 51zes of the 1tem doma1ns, and the ‘time ava1lable for

-.ptesting; The number of subtests of each type ‘to be pr1nted w1ll de-

\ e

pend on the number of students-placed.ln-each-subgroup.

The pr1nc1pal advantages in. theory of the B model for measur1ng

progress of groups of students are~the follow1ng

.

l_'pInformat1on that shows progress of students toward

accompl;shment.of the objectlves for the.term 1sﬂg1ven
L .to Students and teachers on a,regular' frequent basis. -

.

S 2. _Students and ‘teachers can. watch the curve of accumulated

»

learn1ng ascend as the students' knowledge 1ncreases.
This should haVe»a‘motivatlng'effect:on students and
Gteachers'alike."'. L Y
. :3.rgTeacher5'can:be.alerted”to attitﬁd?.changes}of the students;
oo T N A .

. 4.  Teachers can compare ledrning curves fromfone'gEUQP;to

.
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pe ~another. They can. then 1nvest1gate the poss1ble Teasons
[— @'
oo . for d1fferences in learn1ng curves from one term to the .
. . : L~

next. - : R . ,

5. 5SuperV1sors and adm1n1strators can use the learn1ng curves

~

to 1dent1fy cons1stently outstand1ng teachers w1th the
‘1dea of attempt1ng to determine poss1ble causes for - the1r

_.conslstent super10r1ty T ' N

The ult1mate use of the. B-model is to provide 1nformat10n
& ’ .

' aVailable in no- other conven1ent way that can be USed for 1mprovement;
',of instruction; It is a systemat1c approach to measur1ng group‘
progress... R R
It should be noted however that the B- modél is not cons1dered
u1table for all types of classes. Wh1le all classes have cogn1t1ve
iand affect1ve obJect1ves, not all of these lend th%mselves to
| measurement by short answer obJect1ve tests. Some types of obJect1ves
requ1re too much t1me for measurement 1n a multzﬁle matr1x sampl1ngv

‘ plan. SubJects such as h1story, mathemat1cs, sckénce, and certa1n

‘courses in Engl1sh are the kinds cons1dered suztable for measurement»

-

'with_thelB-model.

Problem and Methodologx

. The problem to be answered in the study is the follow1ng
. B ] Is the B—model pract1cal and‘ eas1ble, fdkymeasur1ng the -

ach1evement and att1tudes of students over time?
Classes in’ wh1ch the model was tested were.f1ve-sect1onsbof
. L;-.EDRE 501, Intgpduct1on to’ Research Methods, offered at’ the 0h1o :
.ﬂUn1ver51ty dur1ng the fall quarteﬂ? 1978 taught by three d1fferent

) instructors.. Two of the classes were offered on “the’ ma1n'campus, one

-~ . Lo T . . .

ot

e
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v
3

in the evening, one in the'morning, theﬁother three classes were
' L . -
offered on three branch campuses in the evening. All classes were

: R , ]
offered onct a week and met for three hours. -

. @

' The study was| originally designed to have five different
instructors, howeyer, two instructors,léft'the University for reasons
) " * e .L ) ' " 3 .
. unrelated to the study. Thé remaining three instructors were assigned

so that one instyuctor taught three classes (one branch and the two

classes on campus) and the other two 1nstructors each taught one class

off campus. . One instructor was a male full professor who had taught .

u
;2

this course, or:a similar course, at least once each year for the past

twenty years. Another instructor was a male assistant professor who

had taught thig course several timesover the past three years. The

- third:instructor'was a'femaie who had had ten years experience
.'tea:chi'ngl-at the h‘igﬁ'sch'osi 'leve-l and who had f1nlshed all of her
o course work towards her doctorate 1n Educat1ona1 Adm1nlstrat10n Thel:
latter 1nstructor had ‘taken thlS course as a student but had never
-taught 1t A1l of the 1nstructors knew that: they would not be ., ‘;."ﬁ_
"1dent1f1ed in the report of the study h . B ‘__;_ﬁnJh‘,f
The-follow1ng plan of procedures.wastfoliowed:
1; A llSt of obJect1ves for the course, inbboth the’cognitive
- .and affectlve doma1ns, was, prepared f"‘ "

I

2. An 1tem doma1n that was congruent to the 115t of oh;ect;ves'

_was asSembled. S P ' o : -

-

t ‘ 3. An 1nstrument to measure att1tud1na1 obJect1ves was
Lo comp11ed and plloted
. id

* 4, The number of 1tems from each 1tem doma1n that needed to

P be sampled for each subtest were” determlned u51ng procedures




.3‘

. 10.

N

Cr1ter1a for Success S : R

9.

9

' each week.

. . : N

These tests’ were scored and class means werg determined

’ , -

descrlbed in S1rotn1k (1974) R

A computer program was. wr1tten that selected and printed the

requIs1te number’of cop1es of each subtest,

14

A signed.consent to participate in th(s study was obtainedx-

from each student in all f1ve classes.
Demograph1c data from students in each EDRE 501 class was

collected us1ng the»form-shown-1n Appendix B. '«’
Tests_were'administeredfat'weekly intervals to the ‘students

inhthe‘EDRE’SOl';lasses. B , R L o

4
'\ - ..
Y A .- .
.

CloSe.account was kept of 'all time'spent-writing?objectives,-

wr1t1ng test 1tems,.adm1n1ster1ng and scor1ng tests.-

. A

ll, " The mean. for each class was plotted on a separate graph

L]

and cop1es were d1str1buted to the 1nstructors. Each sub-

sequent mean was plotted on the same graph to 1nd1cate class~

progress. . - S e ST

The factOrs that dlst1ngu1sh the B—model from the other models

L

L) "

are the s1multaneous use of pup11 gain measures and att1tude change

measures, economy of teacher-and student time, andwprovision of

helpful 1nformat1on throughout the\ﬁﬂumﬂ.term. It Was decided before.

= . hand that the model would be. judged successful if the foIIOW1ng

cr1ter1a were met :

1

would;be shown by the.curves.on;the graphs of achlevementf

'measure changes in . student ach1evement and att1tude.

The mult1ple matr1x samp11ng techn1que must be able to

This

< w7 D
- -

.. -
1.

e
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\S and attitude for each,@lass, The differences in means between

timés would.be tested for significance at the ,05 level using

) S - ,

La mu1t1var1ate repeated measures de51gn _ N

2, The expend1ture of classroom tnﬁ‘\for test1ng must not be

¥

. Judged too h1gh by the 1nstructors. ‘The exact amount of
;/ time inVolved for giving 1nstructlons and for administering
. i . 4 . "
test items would be recorded. The determination of whether

. ' . or not this time is excessive-will be a subjective judgment
based on the instructors' opinions.

"3, 'The instructors must find that the-information on,achieuement
. ]

and att1tude contrlbuted to their understand1ng of the pro-
' 'gress of the1r c1asses. The determ1natlon of the worth of

thls 1nformat10n wou1d be a subJect1Ve Judgment by the f5" .
o instructOrs; Each 1nst£hctor would be asked to respond to '
) uT Y .

- questions*about this using a structured 1ntervlew~(Append1x

and Attltude D0ma1ns o 7-'} T _*f'

. R . § - _-

A 115t of 165 cogn;tlve and 14 att1tud1na1 obJectlves were :
’eomplled and agreed upon by the 1nstructors. An 1tem domain was then'
w'establyshed whrch was congruent Wlth the obJect1ves, and wh1ch

o> ‘con51sted.of 238 1tems measur1ng student ach1evement and 58 items -

Lol . s

' measur1ng student att1tude.2 Of the 238 achlevement items, 124 were Judged

by the 1nstructors to be knowledge 1tems, 75. were Judged to be o t‘P
. Y . .,
_._hunderstandlng 1tems, and 38 were Judged to be app{lcatlon 1tems.

. ™

A11 of these ach1evement 1tems were taken from past tests for thlS

v R




)

o
.

.
>

course. The Kuder-R1chardson 20 rel1ab1l1t1es of ‘these’ past tests
ranged from 63 to 88 oq tests composed of from 25 to 50 items.

The att1tude“1tems were constructed based on 1nformat1on

'-gathEred from three EDRE 501 CIasses g1ven dur1ng the 1978 er
: ‘ L] . .
sess1oms at 0h1o Un1vers1ty In1t1all¥/twenfy -one studeny$ ‘in one

EDRE 501 class were asked to respond/to eight open- ended quest1ons
)b/\\concernlng the1r l1kes and d1sl1kes towards educat1onal research
‘« . From the responses to these open- ended quest1ons a 115t of 1

(s " ' ’ 2

-att1tude 1tems was comp11ed These att1tude 1tems were then tr1ed L X

) ., » ) ’ .
g.on a group of i9 students in a second EDRE 501 class, and based on

1the1r responses 1tems were mod1f1ed or deleted A rev1sed list of'
70 1tems were then g1ven to twenty-two students in a th1rd EDRE 501

§\~\\\class The 58 1tems for the f1nal att1tude Lnstrument were selectéa

a ¢

: because they y1elded mean d1fferences between groups who scored h1gh

: and low (total att1tude score plus or m1nus .S standard dev1at10n Co
' above or below the meqp) of at least 2 of a standard deV1at1on and
. |

'} »had a correlation with the total té%t séore of at least 25 The . -

final attitude 1nstrument had 35 pos1t1vely worded 1tems and 23

. " . L -~ °

negatiyely;worded %tems; : :dﬂ e o '_. e
'Elasses . | _l!’ . ; i ‘ .i'.. B T (?~ :._ ~~

A br1ef descr1pt10n of ohe students_who enrolled ‘in the f1ve f A
classes.ln this study is shown in. Table 1. The rhformat1on in Table _ }:q

.1 was arnlved at from the background 1nformat1on sheet in Appendr
In Table 1it can ‘be seenuthat the classes d1ffered con51derablydb
on whether the students were fuﬂg t1me (reg1stered for f1fteen or

;.,more ‘hours) or partst1me (reg1stered for less than f1fteen hours)

Classes l 2 and 5 were composed of pr1mar1ly part-time students'




T Frequency Counts afd\P .
. o -, Students ip Various Categories _ J)x’\}
. . . Across{the Five Classes - ‘ \
’ /

.' ,.-;7/ ' ° - Class \
7. Category = = : —_—

b. 2 _3b’c | 4b;clu‘. 5 . . QOverall

Type of Enrollment

T Fulltime . 427)  1(9) f’rso) 11(100) 0(0) - 28(33)
Part pime . 11(75) 10091) , 8(20)  0(®)  8(100)  37(57)

T

. "_,. S Undexgxedua Degree in Educat1on : . o

- Yes - 10(67) -10(91) - 14{70) T 8(3) 5(63).  47(72) .
©oNol . 5(33). 1(9) - 6(30) . 3(27) 3(37) 18(28)

. 18-25 ©3(2) 0 s(45) ,10(50)  3(27)  3(38)  24(37)

#2635 . 9(60) 5(45) ) 8(40)-  7(64) . 4(50) = 33(51)
o736-45 T 2(13)C 1(10)  2(10) . 1(9) . 1(12) - 7(11)
- 46:55 1(7) © 0(0)’ " 0(0) "+ 0(0) T.0(0) —m1(1)

-

- * . r LT " s ke' . L33

Male 53 ch)b/s(so) CH(55) 1Q12) . 19(29)
., Female ' 10(67) .10(91) 14(70). ~5(45) ~ 7(88). 46(71) ..

‘\“*\\g L ‘ T ' Tgi Class' Size o ‘. R f:‘.“if-.

P -

~ R i

Class Size - 15 . 11 20 11 .- 8 . %5

PR .
. aPercentages are in parentheses. . o . )
) bTaught by one 1nstructor ' S ?
_ Taught on campus : ‘ L \

(«\_.)fw - B I T T R
'1. o e C B
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£lass 3 had'eleGen 60%) full-time'and eight (40%) part<time students;

‘and class 4 had all full ‘time students A1l of° the classes were COM-
‘\ .
: posed pr1mar1ly of studénts who had received their undergraduate
’ L]
degrees 1n Educatlon. Across all of the classes thecstudents were

lpr1mar1ly (88%) in the 18 35 age range, however, classes 1, 4 and 5

‘Su
 had sl1ghtly older (26~ 55) ‘students, . and classes 2 and. 3 had about

: half of theé%tftudents in the younger (18 25) age range All of the :
classes were pr1mar11y made-up of females, except for class/4 wh1ch
‘' was appronmately evenly sp11t ‘between males (559) angemales (45%).

Classes 1, 2 and.5 were offered in the branch campuses, and

L S

,classes 3 (evening) and 4 (horning) were offered on the main campus
T‘From Table 1 the main d1sthct1onQbetween the br@nch and main campus
' students ‘was that most (68%) of ‘the main campus, students were

enrolled full t1me- while most (85 %) of the off- campus students were
enrolled part't1me. One instructor taught classes 1, 3 and 4.

. s AN
Test S1ze and Time " .- - ot ‘

s

As can be seen_in Table 1 the classes con51sted of different
numbers of students ?ollowing the mult1ple matrix sampllng pro- .

cedure (See Append1x A) th1s meant that- the s1ze of the test taken

~
in each class was dependent on the n ber'of-studentsJ1n the class.

_In all casei the total item domain both cognitive and att1tude were

'i used; Tﬂts meant that in Class 1 with_ 15 students each week each ‘
| student took -a 15 or 16 item ach1evement test, and a3 or 4 item |
‘attitude test. The approx1mate size of each test taken each w8ek

. from each 1tem doma1n 1s shown in Table 2 along w1th the average-

time spent tak1ng each test As can be seen in Table 2 the average

test1ng,t1mes ranged from-13 6. m1nutes to l7 7 m1nutes Therefore, o

A

..



> A | Table é > o

—

: . , I
Approximate 'Number of Items Taken Each Week

oy in the Five Classes and the Average -
’ Time Spent in Testing

. / N

: -~ Class _ _
1 2 .3 - 4. -5

A

Approximate Number of Ttems (Average Time in Minutes) .

. Achievement 6. 22 12 22 30 \_,

Attitude © 4 5 3¢ s 7

Total 26(14.3) 27(13.6) 15(13.6) ] 27(14.7)  37017.7) .

s.'v
.

i : . . z . . - .  ad L .
. o . . . . - . . .
LN - . . v o’ . . . !

R
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for future testings with item'domains similar'in size to the ones’

used here and with classes larger than 10 students, one might
1

[4

plan on a test per;pd of approX1mate1y 15 minutes.

' \\\\ In order to aﬂﬁow for absentees: 1t was necessary to construct

DA

a.ser1es of 36 test group1ngs.?

'domains to be tested each week and also controlled so that no

v Class 5 there were only e1ghglsﬂudents and 10 test1ngs, therefore <

N

-

Thrs ser1es'allowed theatothl]1temﬁg\;

&student in Classes l tLrough 4 ever took: the same 1tém tw1ce. In

I ' 0

N\

R4
'

- each person t00k 1tems they had ‘seen. before (but at d\fferent t1mes)

dur1ng the last two t t1ngs.

;during the first se

but then stud

Tests were d1str buted at random

'

ﬁnts and tests were Lept track .

~of to easure that no student took the same test&‘ .

v

l

v ApprOX1matel 0 hours were spent collect1ng, classifying, and

collat1ng the 1tems for the cogn1t1ve doma1n Another e1ght houts

were spent reV1s1ng and correct1ng these 1%669 ApprOX1mately 51x

.hours were spent wr1t1ng the 1n1t1al 100 att1tud1nal 1tems, w1th an

’

N

'add1tr$nal seven hours spent ‘revising the att1tud1nal 1tems and .

objectives, and test1ng these-1tems

‘

. Therefore, approximately 61

hours were spent preparing the item domains. The computerﬂtime

-

' required to pré&are and'score the tests each week was 25.4 seconds;

. tﬂ! human time needed each week to pull the tests. apart distribute.

them, and have them scored was one hour and 38 m1nutes.

-Analysis of Class Means_‘

&)

Bereny”

¢

o

-

The estimates of the class means‘for the cogn1t1ve items are

f

'att1tud? items are plotted rT Figure 3.

5

. plotted in- F1gure 2 and thf estimates of the class means for the‘

The overall multivatriate

,repeated meaSures analys1s of these class means is shown in Table '3

A Be B
M

-
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' S Mu1t1var1ate Repeated Measures Trend Analys1s

Table 4

Over Trme with all F1ve Classes

J

1

—————

o Sums of Squares ,"
'\"Sourcé;Of- - and Products -

ultivariate. o

3 V&riationﬂE Achlevement Attltude Df

Cligear T
'.‘. Trenql. | '.‘ .'rqus RV .

ﬁiiks{l |
_Lambdaf.

F(Prebabilit}), .

!

= Univariafe,f

(Probabihty)

| L.ozoox-- A8

Co T )
1w

: 0517 | '0550.

1 16,70

%

B amn)

FRR R

R

’
t

T ()

l' - 36 o

C

, f*Sigﬁifieant‘at p <3,05j - o

L |

0f ‘Achlevement Att1tude o

SI0000) 1.52(.2260) - -



”w1th the trend analys1s over time shown in Table 4, The overall. :
- mult1var1ate analysls of the means’ for the three 1nstructors, using -~
. the unweighted average of the means of the three classes taught by
one instructor L is shown in Table 4 w1th the trend analys1s over -,. ’
t1me shown in Table 5 |
In F1gure 2 the learn1ng curves for the ‘classes are linear.
-wrth a pos1t1ve slope, and there appears to be class d1fferences W1th’;> B
respect to ach1evement In Figure 3 the attitude means show no
- trend over t1me and’ no’ d1fferences between the classes These obser-"
vat1ons are supported by the results shown in Tables 3 and 4, ln“"
Table 3 deult1var1ate s1gn1f1cant d1fference is. found between the
,class means over t1me‘(F = 4.13, p < 0001) and most of th1s d;f-,
'ference»is.due to.achievementh(F = 10.56, p < .0001) and ‘not
.-att:tude (F = ,91, ofé 5298)- In Table 4-a mult1var1ate l1near
”1trend over time 1s 1nd1cated (F 44, 02 p < 0001), and the liriear
: trend 1s found over the ach1evement means (F 90, 52 p < 0001) but"
.'not over the att1tude means (F 1.52 p < .2262). The results in
Table 3. also 1nd1cate a mult1var1ate s1gn1f1cant d1fference among
:classes (F ‘8. 4l P 7 0001)-w1th th1s d1fference pr1mar1ly due to - o
';achievement (E = 22,81,_p <.0001) and ‘ot att1tude (F = 2233’ ) s‘
The stat1st1cal.analyses in Tables 5 and 6 are the same as those

.

shown in Tables 3. and 4 except that the compar1sonsweremade w1th-

,respect tb 1nstructors and not classes. In these tables the class
fmeans from the classes taught by one 1nstructor were averaged to .
."represent h1m ‘The results are the same as those reported in

'.Tables 3 and 4 with the except1on that the overall mult1var1ate
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1. -

51gn1f1cant d1fference between the 1nstructors.(F 10.04, p <_'JOOOIf
appears to have been due to both ach1evement (F 27. 43 p.< ,0001)
and att1tude (F = 5 83 lp <. 0112) ThlS result led to the plott1ng :
of the three 1nstructor s classes att1tude means in Flgurel4, The
plot of the att1tude means in Flgure 4 1nd1cates that‘thereiare |
1nteract1ons in the data mak1ng the overall test difficult. to B

1nterpret However Class 2 does have the lowest pattern of attitude o

and did” f1n15h the class w1th a lower att1tude mean than 1t started

. with. Classas 5 and C had a h1gher pattern ‘of mean att1tudes and

~ R
bOth'finished higher than they started. | i_"; e

Instructor 0p1n10ns s ‘ o

The 1nformatlon dlscussed in thls sectlon 1s based on the
structured 1nterv1ew questlons found in. Appendix C. In response to
'questlons #1, #2 and #3 concern1ngworthwhlleachlevement and att1tude

,¢
‘1nformatlon, the 1nstructors 1nd1cated that they foumd the 1nformat10n
| }'1nterest1ng but that they made no use of 1t : ﬁnse to questlons
#4 and #5 concern1ng 1nformatlon ‘to students, the 1nstructors 1nd1cated
hthat whlle the students showed some 1nterest in the class s progress,
_they were pr1mar;1y 1nterested in the1r own - 1nd1v1dua1 progress In
: response to questlon #6 two instructors thought\\hat the test1ng
' perlods d1d not requ1re'§n xce551ve amount of time, and one 1nstructor
.'1ndlcated that the test1ng time added up to one class period, and
that was substant1a1 for a class that meets on1y once a week. The
_instructors responses to questlons #7 and #8 concern1ng 1nformation“
ga1ned from thlS study, 1nd1cated that by itself the 1nformat10n was
v, Ly

‘not of value to them 1n’the1r teach1ng, but that 1f the class in-

R formatAon could be con51dered w1th respect to the other classes, or

ol
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w1th respect to normatlve ;nformatloﬁ it m1ght serve to mot1vate -;‘3_{[,;;

g : - . St . “. R
them to 1mprove the1r teachlng o “'f.~ s e
: : * o , P N :
. D15cuss1on ,‘ i L

Although a good deal of care was put into. 1mplement1ng this
1 study of the pract1ca11ty and feas1b1l1ty of the B-model the Tesults’

>.can only be con51dered as exploratory in conslderlng the model'sr

L

full potent1al Thls was the f1rst xmplementatlon of thls model ana\(//

t was done on a small scale w1th .only f1ve classes and three teachers.

-

However, some of the results part1cu1arly those in the measurement

-

B of the cogn1t1ve doma1n may be con51dered as part1cularly encouraging

1.'

I ) )
If one. recon51ders the dlstr1but1ons of cognmtlve"élass mean. est1mates

L3

e over t1me, shown 1n F1gure 2 1t 1s 1nterest1ng to note: that although

+ - -

. s . . the classes start 1n d1fferent pos1t1ons on the f1rst test1ng, hy
the second test1ng the classes establlsh a pattern that seems to be

' reflectxng teacher d1fferences. Here the teacher w1th Classes 1, 3 f:_
L

. and 4 has establlshed the medlan pattern of ach1éVement the teacher.

2 ‘.

in Class 5 ‘the h1ghest pattern of ach1evement and the teacher in

Class«2 to lowest pattern of ach1evement What is- of 1nterest is e--:

kS e

’ that the classes taught by one 1nstructor had mean ach1evément that :

was SO homogeneous and yet d1st1ngu sha ble from the ach;evement'of-_

ost interestingfwhenaone
f

4"“ con51ders the var1ety of backgroundf1nformatlon exh1b1£ed py Classes

l 3. and 4 in Table 1 wouldn't thlS study be fasc1nat1ng as &n

t

experlment where subJects Were randomly assigned to classrooms’ 'Is'

h it the teacher 1n Class 5 the students, or someth1ng that thlS teacher

.* ¢

is doing that 1s caus1ng the-h1gh ach1evement (or is 1t slmpTyu e'-

,-';1§'-> A
RS )

_ fact that these students took more 1tems)? What 1s happenlng in
o, oo w_.:nﬁ;x. %:,,;f S

al
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. -/ ::-3'1.
Classes l 2, 3, and 4?' Although,this data'may_simply be an artifact

of 1ts smalf’scale, the ach1evement results certa1n1y encourage 1ts f””'

. B . -..: - c A LA
1mplementatlon 1n a larger scale. ',,_' R ,_:_ 'ff-;;i:

. . . . v

'-'-lf_ The results of the 1nstructor op1n1ons iere not judged to be :5;‘“7"'

—

[

'.,s
.

»

Y

below the norm?)

encouraglng for use of the B-model , But th1s seemed to be caused by

the way the results were presented to each 1nstructor, Wlth no

perspect1ve._ That is, the 1nstructors d1d not know 1f they were do1ng
well or not: -- they had no “criteria on- wh1ch to make-a Judgment as

: - e
tb their c1asses progress. This is an 1nd1cat1on that 1n future use -

o C et

of the model more effort should be put. xnto prov1d1ng the‘1nstructors

with comparat1ve 1nformat1on - although thlS may requ1re ‘a-. study w1th

LI A
[

the same 1nstructors over. several years. (What m1ght'happen to ‘w;.

N -r‘\l_

class ach1evement 1f an exper1mental study were conducted where f5'
. / "‘.
,anstructors were shown learnrngcurveSW1th the1r classes above orﬂ

‘;.P" N . S . . . . A

. . N 3 ) ._) . . - e .k;-v . ._..P‘ : ‘. o
L4
_ The measurement of student att1tude towards educatlonal re-’

search fa1led to 1nd1cate any re11able teacher d1fference or differences

: CE Lol

_ over time. The results in Flgures 3 and 4 1nd1cate that at least

S i [
-

oy
on the 1nstrumen§ 1¢pnstructed for th1s sﬁqdy,vthe teachers-had h1gh

pos1t1ve att1tudes towardsieducat1onal research and that ‘these

. e o o
_att1tudes did not appear to, be strongly Fffected by their teachers.% :
b

'y 1t PRI

. N v.-
o .'§; ,4Conclus1on

In their recent
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Mu1t1p1e matrix sampling is a method of collect1ng group data
. with the expenditure of a very small amount of t1me and money as
compared to the trad1t1ona1 census method of collect1ng data. In
the census method of test1ng, all. 1tems ‘are adm1nistered ‘to all
students - For example 25 ar1thmet1c 1tems might be adm1n1stered to
:)a c1ass of 30 pup1ls, with. each pup11 be1ng tested on all 25 items.
Individual ach1evement data may be co11ected in this manner and group
statistics may be derived-from the individual data. Note'that 756:
items (25 1tems x 30 puplls) would need to be scored f0r the example
g1ven If 1nd1V1dua1 data are not needed mu1t1p1e matrlx samp11ng e
can greatly reduce the number of items to be scored thus providing
’jeconomy of pupil and tifcher time. | ‘
To apply a. procedure.of multiple matrix samp11ng.the grouplof
_ test 1tems is d1v1ded 1nto subtests, and the group of exam1nees?
s, d1v1ded 1nto s“ubgroups of examinees. Thls«asgwne by a p‘roced"ure )

<0 ..,_ KX AR

of random1zat1on in both cases.. For a Smalg number of dtems and
'.exam1nees'as g1ven 1n the example Above th1s can be done by us1ng4a
.;:table of random'd1g1ts. If the dec1sion has been made to reduce ,7?
"ltest1ng time to one- f1fth, items and exam1nees are randomly dividied
 into f1ve groups. Students are assigned sequential numbers beg1nning
‘w1th 1. Test 1tems are ass1gned sequent1a1 numbers beg1nn1ng with 1, -
e The tab1e of random d1g1ts is then used to se1ect the 1tems for each ,‘
ﬂfsubgroup For the example above, the random arrangement would g1ve
| f1ve subtests wh1ch m1ght conta1n the follow1ng 1tems- B

Subtest 1 - 1tems 2 8 16, S, 17

Subtest 2,-.1tems_4, 14,_7, 20, 15" R

'45ﬁ§h



 of group means and both g1ve excellent examples

| 38
Subtest 3 .- 1tems lO 19, 25 6, 18 . |
Subtest 4 - items 12 22, 0, 13,3 | s

Subtest 5-- 1tems 9 11, 21 23 24

~
.

A random arrangement of 30 students 1nto fiwe groups m1ght produce
the following arrangement', o '7pf“ . L A

. Subgroup 1 - students 7 18 28 4, 5 20

'Subgroup 2 2 students. 3 22 27, 2, 17, 21 |
‘Subgrbup 3 - students 29, 13, 11 14, 23 26 .l; !
;h_Subgroup 4 - students 6, 19, 15, 30, 2,9 'jpfkés;
s Subgroup 5 4 Students 1 8, 10, 12, 16 25 o .f- |

”Subgroup 1 would then be g1ven subtest l subgroup 2 would be

-?g1ven subtest 2 .etcy Each subgroup of students 1s given a different

o

group of 1tems, a fractlon of the size- of the or1ginal test. A mean

’~score for each subgroup is computed (the number of 1tems ‘answered

correctly by students in each subgroup d1v1ded by the tota1.number

’of pos51ble responses for that Subgroup) From these means the mean

,,of the ent1re group is computed This mean of the subgroup means, is

an unbiased estimate of the true mean of the group and w1ll correspond

'.very closely wrth the mean that would be determrned by admrnistering

'j every test 1tem to every student. Note~that in the example given only

one-f1fth as.much. t1me Tor test administratron was required and . only

_one f1fth as many 1tems (30 students X f1ve 1tems each) need to be

- scored Srrotnik (1974 p 461) and Shoemaker (1973 p 5) both

1nd1cate the accuracy of multiple matr1x -sampling as- an estimatorﬁ

_When theaam of test1ng is to measure the degree of accomplishment

- _‘['of the obJectives for a complete course of study, the test item

.'it;?zlfﬁif;h:f;{j4fii;ug;ﬁh
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b
’?pool mlght eas;ly cons1st of several hundred_or even two or three

Y

Al thousand test questuons.' ‘This would of course, necess1tate the ass1gn-

ment of more than five or: six 1tems ge each subgroup of puprls. The
exact number of 1tems to be ass1gned is determ1ned by the size of
the 1tem pool the number of students 'to be tested and the degree of =

-éccureeY‘desired. If the item pool contains fewer than 500 test

items, every,question'should:be answered by at least one subgroup
of pupiis (S1rgtn1k 1974 P- '467). If fhe itemvpopuletion is larger

than 500, it can be cons1dered as of 1nf1n1te size and sampled randomly

to obtain subtests of appropriate s1ze. A iore complete d1scuss1on of

"appropr1ate s1ze" may be found in S1rotn1k (1914) or Shoemaker (1973)

O

ERIC

Aruitoxt provided by Eic:




. CAPPENDIX B —

PR

 DEMOGRAPHIC DATA

N
R L



1.

. SR N ' o

* $TRUCTURED mfsavrsw
H ,

Did you receive any worthwhrle 1nfo at1on on the ach1evement
of your class dur1ng the progress of the study? -

;ﬁ,Dld you recelve any helpful 1nformatlon on the att1tudes of

your class dur1ng the course of the study?

Would ypu have received this 1nformat10n w1thout the study? If
$0, how? In what form?

‘Do you feel that your students were 1nterested in the shape of

the 1earn1ng curve as it developed?

. Do you think that knowledge of the class progress was bOnef1c1al

or harmful to. ‘the class?

(9

D1d the test1ng per1ods requ1re ani excessive amount of class time?

. _D1d the information you received a351st you in understand1ng the
.progress of your. class? .

'Would you like to cont1nue to receive thlS k1nd of 1nformat10n
_aoput your classes? . .

4 -

ae

.5
\‘.-

_h:.!gsi
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| * LAPPENDIX C '
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To help 1n the analys1s of data for the study you are part1c1pat1ng
1n some background 1nformat1on is requ1red Please answer the . 5?“2'

quest1ons below. You need not s1gn your name.

.
1. Full or part-t1m¢'student° B .
’ : ::’1,. 'i\" * i . ’ : " - ) ‘ . ¢ "'.-..‘I )
L If employed whe:e? L .,‘g : i SELBOA

-. 3, What pos1t1on dO’you hold?

4, What pos1t1on do you hope . to ‘hold after you complete your stud1es?

-

’;_.’:.:.._ o . »

5. If you are a teacher how many years have you taught? L,Jk'
. kF : . . v )*‘, -

6. Major f1e1d" R = DU

7. Age'

o,
» N ‘
3, S S
o5 ) R ) . 4
. i R F 3 .
-«
8. Sex: ST
<
« . )
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’ . ‘b. .‘
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