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ABSTRACT

.This paper is an attempt to bridge the gap betweén a somewhat com-
p]icated'methodology aﬁd bréctice Latent trait models are current]y be1ng
app11ed to the ach1evement testing system of a 1arge multi-section survey
course at Michigan State University. The major objective of th1s paper
is to provide educators of similar courses with practicaT guidelines for
fmp]eMénting 2 testina system which incorporates latent trait theory.

-

The more technical aspects of this 1mplementatioh are treated in’

detail by Dougiass (1980). _SpeCific objectives of this paper include:

1. A description of the course exam1nat10n Sys-
tem as 1t ‘currently operates.

A rationale,for the application of latent trait
theory to an achievement test system.

4 description of ‘the steps necessary for
organizing an 1tem bank using latent trait
theory

Suggestions for’the 1nf0rmat1ve classification.
of items in- the bank

Cons1derat10ns_f0r maintaining the bank, with
emphasis on criteria for the inclusion or
exclusion of #tems.

A discussion of the tra3n1ng of instructors to -
use the bank.,

Implications of latent trait theory for large
multi-section courses.

!

/ .




DESCRIPTICM OF THE COURSE EXAMINATION SYSTEM

Like many other courses with larde enrolTments. Communication 100
is a multi-sé;tion survey coursé'éovering a_w%de range of communication |
contexts, priﬁcip]es. and skills. The enrol]men£ for the course is typi-
cally héterogeneods§ students may ge conmmnicatioﬁ majors or npn-majOrS
and'ang one section of the course may contafn ﬁohors college students and
disadvantaged 1earn?r§. Students of differing class levels (50% freéhmen,
25% soPhomores, 25% juniors and seniors) also take Communication 100.

Communication 100 is taught every quarter and has an enrollment of
apbroximately 3000 studenfs yearly. The course is inided intb 16-20
‘sections each quarter wiih 50-70 studencs in each section. The cBurse
is dveréeén by a course director who attempts to ensure a étaﬁdard quality-
bf-teaching and commona]ftyjof course content across all sections throqgh

‘tfain{ng and pefiodié evaluation of section instruqtors.'*Each.sectiod is

taught by a graduate student in communication who has primary peachinq‘

and evaluation-responsibilities for that section. In this way instructors

may determine the types df-aptivitias-they prefer to use in teaching
| each of the topics, in addition to the order in which they détérmine
best to cover thém.

The topics covered in Communication 100 are related in that they
each.address an aspect of human communication,°but diffeﬁlin the setting
for thé comnunicafion or the specificity of focus. The ten topics covered
gach quarter range from pub]ic‘speaking to organizational communication, to

the effects of the.mass media. “_ -




Both a midterm and a final examination of the standard four-
option multiple choice variety are administered each qudrter. Each
instructor preparés his or her oqh.40~45 item midterm examination. A
special item pool is available qﬁich contains items used only on midterm
éxams. The fiﬁa] examination ﬂé created by the course director using 100
1temslfrom an item pool (derivéd from previous final examinations) and new
items written by current insp?ucfors. An equ?l balance of items from “each
of the ten topics is includgﬂ on the exam. The final exam in common and is -
adninistered to all sectioqg simultaneously. Makeup examinations for mid-
term and final gxaminations are drawn from their respective ﬁtem pools.

Like other courses téat test large numbers of examinees on a regular

basis, Communication 100/ test items are organized in a well-developed .

item pool. _Eath time ?s used a final examination it is typed on a 5"x7"

index card and filed according .to the ten topics outlined above.
,l'r . .
l}.

/

In addition to the/text of an item., the item pool contains:

1. Classical item statistics for each administration
of the jitem on a final examination (difficulty is
calculated as proportion of examinees getting the
itém wrong-and the upper- -lower 27% d1scr1m1nat10n
is used).

b

The dateof each administration of the iten.

-




Information about the effectiveness of each of the
distractors {how many examinees in the upper 27%,
middle 46%, and lower 277 selected each distrator).

1An indication of when items were rewritten and the
changes that were made, for referenc1ng the appro-
priate set of item statistics.

INADEQUACIES OF CLASSICAL TEST THEORY- IN TEST CONSTRHQTION
Although ‘It is desirable to permit 'instr'uct_or'; tolcoln;t.ruct and tol
administér hnique midterm examinations & comparability problem . resulted.
There is no straightfokward way to compare examinees who had been examined
- with different subsets of items using;classical te;t theor}. Coﬁparabflity _-
is also a problem in the .case..of makeup exéminations. There is no simpl?
_way to compare & student's score on a makeup examination with scoreslon
the original exam when the two exams contain different items. |
"~ Further, classical item statistics recorded for each administration
of an itémsoften differed éomewhaf-(as would be expected) across adminis-
tfatioﬁs. Siﬁce these statistics are useﬁ'as the orimary criteria for -
consfructing equiva]pﬁt testsl it is desirable to ihyestigate item
statistics which would be more stable across samples of examinees.
‘Although educators are most accustomed to inferprpting claésical
jtem statistics, this approach has its l%ﬁitatiohs, as a]]uded‘to above

It has been observed by many researchers (Wood, 19763 Bejar, Weiss, &.

Kingsbury, 1977: Hambleton & Cook, 19??; Douglass, 1979) that the maj7r
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limitation of the classical model is lack of comparability of ability
estimates and iten statistics across different semples of items or
examinees. - These 11m1tat1ons are particularly relevant in this achievement
testing s1tuat10n, students may vary greatly in their ab111ty (e 9., deve]op-
mental students, upper and lower classmen, honors students), and 1nstruc-
tors may construct examinations with quite different itom d1fficult1es

and discriminations. An alternative psthometric basis for test1ng has

been proposed which speaks to the Tipitations Of.c1assica1 test theory.

APPLICABILITY OF LATENT TRAIT THEORY TQ THE ACHIEVEMENT TESTING SYSTEM

Latent trait theory (item response theory, item characteristic
curve theory) has been offered as an alternative to classical test theory
because it addresses the ]1mitét10ns described abovel(uright, 1968; |
Rasch, 19605 McBride & Weiss, 1974; Lord, 1976; Hambleton & Cook, 1977).

]

As Hambieton and Cook (1977) point out, the assumptions of latent trait

_theory are stronger than those for classical test theory, but strong

"

. assumptions. imply strong results. When these assnmntions are met reasonably

LA

well, one can expect (a) ability estimates which are independent- of the

sample of items or examinees chosen, (b) item statistics which are invariant

across sun-groups of examinees, and {c) an estimate of the precision of,
ab111ty estimation at each ab1]1ty level (Hambleton & Cook 1977).

The -key assumpt10n underlying latent trait theory has to do w1th
unidimensionality"of the latent space. Under Natent trait theory, each
item on any given tést is measuring the same latent ability {in this )
instance,‘communication knonleege) as all other items. One should keep

“in mind when considering this assumption tnat practica]ly it “can_never be
met, and one is, in fact, attempting to assess how seriously th1s assump—l

tion can be v1o]ated while still ohta1n1ng stable estimates.




It is easier to see how the uniaimensionality assumption could be de-
fended for aptitude tests than for achievement tests.- Items on aptitude tests

often follow a.central theme (test homogeneous content) and individual .items

which do not work well statistically may be discarded with 1ittle worry .

The achievement test situation is different since test construc-

- tors typically attempt to construct an examination which is fair (covers

most of what is taught) and balanced across topics-in the course. Topics in a,

survey course ¢an appear to be conceptually very diffefent, as they do in Communi--

.cation 100. In the achievement test context, it was our intent to determine

4

the .degree to which latent trait models are robust to violations of the
unidimensionelity assumption, and heterogeneous items can be included on
an examiration calibrated using latent trait theory. (For a complete -

discussion of how latent_trait models were applied to this teéting system,

‘ see Dougléss {1980)).

The rationale for‘implemenfing Tatent trait theory in the achieve-
ment test context has been presented. The next section details the

steps one 'tai(es in organiz-ing a latent Lrait ij:'em bank.

o .

o

Organizing the Latent Trait Item Bank

Some writers in the arca of item banking make the distinction

hbetween item'banks.and jtem pools {Wood, 1976). An item pocl is any

collection of test items which serves as a resource for test construction.

_In contrast, Wood (1976) define$ an item bank as "An all purpose measure-

mént'system capable:bf meeting ahy testing requirements, group or 1ndfvidqa1,

and rooted firmly in latent trait or jtem characteristic curve theory."

The test -items for Communication 100 before this research began could best'bé

L]

classified as an item pool. Onpe of the wmajor purposes of this research was
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to convert this item pool into a fully calibrated item bank, following
Wood's definition. | |

In order to reab the benefits of laiént trait theory outlined in
the first section of this paper, it is'nécessary to make jtgm statistics
from all itéms in the pool vary along a comnon scale, and thfs is_acéomp]ished
through item calibration. A convenient test is chosen to be the ca]ibrating\
test‘(in this case, we.chosé the Spring 1979 final examination) and item
statistics are calculated ugjng one .of the latent trait programs. In
this study the one-parameter Rasch model wai;used via the BICAL program
(Nrfght 1979). A1l of the items on the calibrating test are by construction
on the same scale. To gef the remainder of the items im the pool on to
thé common scale, items frﬂm:the ca]ibratihg exam are included on new f%nal .

examinations along with items which have not as yet been calibrated. It

'is recommended for precise calibration that aﬁproximate]y one-half of the

i tems should be from the calibrating test. In addition, the"cglibnating:"“’
test may be éonsﬁructed items appearing on past tegt may also be ca]ibrated.'

_ Iteh parameters are estfmated for these items not on scale. The trans-
formafion is found:yhfch places item statistics on the Sprihg 1979 scaie.
Douglass (1980) dgscrfbes the mathematics of this process. '

The above di§Cussion has coﬁcen;rated on. the scaling of item statis-

tics. Equating can be easily accomplished once scaling is done (Doug]ass;

1980; Lor, 1977; Wright, 1977). New exams may be equated as long as there
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" are additional items to place on scale. EacH time a 100 item final examina-

tioﬁ is administered, forty of fifty new jtéﬁs may be added to the item bank.
This is a gradual process; once all iteﬁ; have been calibrated, any subset
of items. drawn from fhe bank should yield the advantages discussed at the
outset of this paper; ability estimates and estimates of item statistics

independent of sub-groups.of examinees and samples of items. To goal how-

ever, is not to develop a "closed” set of calibrated items, but rather to

continually expand the back each term.

' Once tﬁe equating process begins, there remains’ the logistical prob-
lems of reca]]fng which exaﬁinations each. item appeared on, which items
have been calfbrated, and which items:appeared on the calibrating tést.
The next section describes the way in which‘igems were.ciassified in the
item Bank.

CLASSIFYING ITEMS

A1l of the information available in the c}ass%ca] item pool was re-
.tained in the item back. In particular, the fol]owing information was

storéd - in the back:

-

Unique item number

[

Along with the text of “each item, it was important to include a num-
bgr which wou{a uniquely identify it. This was to facilitate easy }efer-
Iencing’of specific items which appeared on computer output, and to avoid
confusion among tiems which appeared on different test but had the same
ﬁumber}l The unique number had five digits, thé first two of which identi-
fied thg“topic area, and the next three a specific position within that

topic-area“ In Figure one, 25 indicates a question about nonverbal codes,

and 032 is uniqqg_idehtifier[

10




Insert Figure 1 about here

Classical jtem analysis statistics

Classical item discriminatioﬁ and difficulty were inc]uded to faci]-
itate the'traqsition befween test1ﬁg'models} Traditiohal'ériteria for
test §pn§truct1on were used fdr creating exams dhring calibration. ,Clagsi-
cal ifem statistjcs were usefﬁl in determining which types of items under
classical ﬁtatist1cs were best or worst under lafent trait models. Infor-
mation about how many people responded to each distractor was also included
to ajd in item revision.

_Dates of previous adm _tration and position

¢ Eﬁch‘time an item-was included on a final examination, the date of

-

the examination.and the serial position of the item on the examination were
recorded. Referring again to fhe sample item, 784 indicates a Fg]] 1978
adm?nistratipn! apd 791 a Ninter 1979 adm}nistrafian. Twenty-four and 20
are the item's positionlon each of the two exams, respectively. If an item
appeared on the Spring calibrating Egam, this was marked with a red "S" for.
emphasis. (See Figure 1). Items whicﬁ had apbeared on exams which hédibeen
equated were marked with a green check.

. A computer f{;;Iwas created which contained (a) the unique item |
numbers of all items in the back, and (b) the seria]'posifion of each
item on each final examination of infe(est (in this case the four previously
described). A‘gortion of the computer.fﬁle has been reproduced in Table 1.
By looking at th{s file, one can. tell immediately which items have éppeafed

on the calibrating examination, which have not been calibrated at all, and

where an item prearing on one of the examinations appears on the others.

.
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For example, item 10057 in Table 1 appeared as item number 3 on the FaiI

1978 exam, iteh 11 on thé Winter 1979 examn, and item 12‘0n the Spring 1979 .~
(ca]ibrating) eranl. This jtem was not used in the FS]] 19?? exam. This
provided a yuseful too] for calibration which bfbassed the texts of items,

and also a useful check 6n the number of previously calibrated items

appearing on any yiven examination.

Insert“Table 1 about here

6% the approximately 600 items avaj1§b1e when this research began,
300 have been calibrated after five examinations 6f 100 items each. Uhile
our goal-is to place all 600 1tems on a common sca]e, new 1tems are con-
stantly added to the bank through tests wh1ch COnta1n at least flfty ner-
cent of their i tems already calibrated. Once an adequate number of items
to draw différent subséts of items have been calibrated, one can'take
advantage of the useful properties of latent tr;it theory out]ined.earlier.

Just ég {s the case with classical test theory, not all items will
“fitJ the model equally wgl]. That is, certain items nﬁy not be adding
Gery much to }he‘mpasurement of the achievement one desires. The next
section details the criteria used to decide which 1tem$ to revise or omit .

—

from examinations. =

Ll

-

MAINTAINING THE ITEM BANK

Once a good sized 1tem bank has been established, one'has the problem

deciding which items to include on an examination and which to exc]udekgr

revise. It seems apparent that one would use 1tems wh1ch were {a) valid

-~

measures of the course content and (b) prec1se in the1r measurement of

course content. The probien is not so clearcut. For example, the latent
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trait model %ound to giQé the most stable estimates in this study works
best for items of about average discrimination. It is common proced. ~e
~ to exclude items with low classical discriminations (e.g., below 20) since
they do noiadd anythind to the measurement. But what should be done witﬁ‘
itéms Having high (e.g;, above 45) classical discriminations? Estimation
programs may provide standard ériter}a for eliminating items which do not
fit the testing model well. For ekamplea Urry's (1976) prqéedure for the
3-parameter model does not reporf item statistics'wﬁen latent trait dis-
criminations are less than .30,‘difficu1ties less than ~4.0 or greater

than 4.0, or when the lower asymptote of the item characteristic. curve is

greater than .30.

]

In the'casé of the one-parameter Rasch model, high discriminators
may be thrown-but as well as low discriminators. While at first this
appears‘to be sound measurement practice, one ends up removing many items
which were considered best under the classical mode]g ’Sincé throwiﬁg out
seemingly 900& items seemed wasteful, the re;earchers tried a different
strategy. Total t-fit statistics were examined for éaéh item to détérminé
jts "goodness of- fit" w{tﬁ thelatent trait mbdél under‘gonsidération.
For' each finaiaexaminatioh, the ten itéms having thé.wqrst t-fit were

pulled from the ‘bank. A sample of their classiéa]lstatistics is feported

in Table2. ‘ftems removed by this process all had classical discrihina~

tions undéf 20'or over 45,

It seems g'good policy to use evidence of poor-fitlas an fndication
that an item should be reviewed but nbt ﬁecesSariTy ranoved.from the bank
-(of re#ised); About half of the items which‘weﬁgfidehtf%ied'és:having'

poor t-fits were seemjng]yvgood items; most of these were excellent under
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cjassical criteria. Items which fit the Rasch model poorly bu£ were

good under classical criteria were used in subsequentlfest construction.
The t-fit statistic is extremely dependent on the size of the

saiple of examinees. Also. t-fit is calculated relative ‘to" the
1tems'under consideration. Once low discriminators wﬁich fit poorly .
are removed, high discfiminators which were poor fitters previously wili
fit the model better. In any case, t-fit statistics showed ;uch instabi-
ity across samples. that-it w;u1d be unwise to consider this standard
"goodness of fit" criferia as the sole reason to exclude items from the

bank or call for their revision.

Most of the items showing poor t-fit either (a) contained ouidﬁted

1nf0rmatipn,‘(b) tested over trivial information, or (c) tested less

- important concepts which were not covered uniformly well across sections.:.
These items will be revised and keturné& Fo thg.bank;with a new ﬁniquéi
number. Once an'item'haé been revised it wmust Be reca]ibratéd. Even the
slightest changé.in an item may méke a.difference in the way it is res-

ponded to.

-

Given thé-instability of goodness-of;fit tests, one is left with
traditional criteria for including or excludiﬁg items. Further work

n%eds to be done to develop stable goodnéss-of—fit teﬁts for items.

As under c]aséica} £e§i”théoEy, it appeérs to be a good strategy to .
exclude from the banks items which are (a) poor uhdér c]assicél standards,

(b) have a clear grammatical or structural problem, or have no clear
right answer, or (c) are invalid in term§ of the copfse conteni,'regardless J
of how well they fit the model. | |

The last Eritéfion meﬁtjgned above is most Tikely to meqt with opposi-

tion from some propcnents  of Tatent trait theory. . In theory, once the

1




13

item bank has been fully c51ibrateu, it doesn't matter which subset of items
are used to construct tests, the resu1tant tests will be comparable. This js
to say that one examination containing on]y quest1ons from topic one w111
yield ability estimates for examinees comparab1e to an examination c0nta1n1ng.

calibrated items concerning topic ten.

This argument may be more convincing in the case of aptitude tests,

but seems fau]t}‘and misplaced when generalized to the achievement test context

for the following reasons

<

1. The stabi11ty of ablllty estimates from comp]etely dif-
ferent subsets of items rests heavily on the unidimen-
sionality assumption, which can never be entirely justified
in practice. While stable estimates may result from tests.
wnich are somewhat balanced or overlapping in content, it
seems unlikely that the model will be robust enough to yield

. stable estimates given this serious violation of the uni-
dimensionality assumption.

More importantly aptitﬁde and achievement tests are admin-
istered for different reasons. While an aptitude test may
be concerned only with predicitve validity, an achievement
test must cover a balance of topics taught to-be fair. Even
if the model was robust enough to permit comparable scores
from dramatically different subsets of items, this would be
inappropriate in an achievement test context. .-

_ It seems some difficulty may result when calibrating entire examina-
tions. With all of the latent trait models, calibration to the Spring 1979
scale was based on the theoret1ca1 property that abillty scales across tests
d1ffer Only by a specified linear transformation (see Doug]ass, 1980).. - The
Fall 1979 exam deviated more from linearity than either the Fall 1978 or the
Winter 1972 tests,.. While we were at first alarmed by this finding, it made
more sense consideriﬁg-that in the Fall of 1979 there was a complete turnover

of instructors and a substantia]ly;differentItraining program: Although one

d . ]

lcorrelat1on with the same items on the calibrating examination were .57,
.80, and .87 for Fall.1979, Fall 1978 and Winter 1979 respectively.
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instance ié clearly not enough to make any strong claims, one can speculate

. that when radical differences occur in an examination system (types of stu-

dents, instructors, or instructor training),.less stability in the equating
procedure may result. Since trajning may make a difference in the opera-.
tion of these models, the next section details how instructors were trained

under this system.

‘Training

A major concern of this study was that section instructors needed-to
be committed enough to this project to (a) write good test items which could
be included in the i;ém bank, (b) understand the basic assumptions of latent
trait theory to facilitate their item writing, (c) understand the potential )
advantéges of'moviﬁg to a latent trait system to help motivate them, and

(d) be willing to exert maximum effort,in‘ensuriqg that tests were kept

~especially secure in the initial stages of calibration:

A two-hour workshop on item writing preceeded discussion 6f latent
trait theory. JInstructors were taught'thé basic skills for constructing

jtems at different levels of cognitive learning as well as the common

. pitfalls of item writing.

‘Next, the potential advantages of lafént trait theory were explained -
to the instructors. The new éystem was presented as a way to providé max-
jmal instructor.autonomy while allowing for comparable evaluation of students.

It was emphasized that the item bank would still require we11 written, highly

discriminating items. There was some discussion of the way in which wide--

‘spread épplication-of this system would be explained to-students who might

haye-quesfions'of compiaihts'about apparently unequal or:different examina-
tions given to different sections. -Further informqtion should be available

about these concerns later this year. -
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As a-eart of'their item writing training, instructors were informed
somewhat about the unidfmensiona]ity assumptioﬁ undef]ying 1a£ent trait
theory. There has been a good deal of disagreement since the beginning ef
this s{udy about whether or not common reading passage items (a series of
questions relating to one stimulus) would violate the unidimensionality
assumption, and this issue has not been reso]ved here. The concept of a
valid item was introduced to instructors and egamp[es were given of how
an item mighf not be measuring'wﬁaf_ene would expect (but instead measuring
vocabulary, or reading comprehensjon)., More research needs to be'done to -
determine'which types of items afe-most 1ike1y not to f{t the latent trait
‘models due to serious vio]atiOne of unidimensiona]it}.

| . Finally, the necessity for security was_emphasized, The ‘'researchers
madelit clear that-while the loss of a test from a large item.bank might
- not make a serious difference;'the loss of a test at the early stages of
ca]ibratioe might Jead to compromising-one-fowrth of the bank.
" Although we conducted Onlf,one training session to orient and en-
list the support of the instructors, it would eppeae that'mqre'frequenf
heetihgs would increase the likelihood of iestructoEs writing effective

~new items. In adﬁition,'boosfer training sessions may also help to main-

o L et
-;- r, .
=

« tain mora]e and to enbourage continued security in dealing with examina-
tions. The 1nstructors 1n this study were re]at1ve1y 1nexper*enced 1n ltem

wrjtfng, and the-results may have differed with more experlenced instructors.

SUMMARY

This study has attempted to demonstrate the steps.inyo]ved'in_

Y

settiﬁg'up an item bank under latent trait theory. In suim, fhe;steps are:




Decide whether you have.a large enough course
to meet the assumptions of latent trait models.
Two-hundred students per term is probably the
minimum using current estimation procedures.

Select an examination for calibrating which -
‘has as many items and examinees as is pcssible.
Calculate item statistics for each item using
one of the computer programs which executes
latent trait estimation. We have found the
Rasch (1966) model to be best and the BICAL
program user-oriented (Wright, 1977). See’
Douglass - (1980} for more technical information.

Nest items from the calibrating test on future
tests and/or create a calibrating test which has
many items in common with past tests. Do this
until all ite s in the pool are on & common
scale (and continue to add items).

. Carefui]y record information about each item

concerning (a) when it has appeared, and if it
" has been calibrated, {b) a unique item number

for easy-identification, (c)} all information from
Classical item analysis (if available) to aid
in the transition to latent trait models, and
(d) the serial position of each item for each
examination it has appeared on..

Once all itefs in the bank have been ‘calibrated,
one can_expect the stable estimates which result
from latent trait theory. '
-Avo1d us1ng items which have poor classical
”I'stat1st1cs, if this is poss1b1e D6 not use goodness-
-of-fit as an <immutable criterion’ for excluding .
"_jtems; rather use it as a guide for determ1n1ng
which items to examine for potential problems.
- Include items which appear valid according to.
course content, unless their fit is very poor.

Unique_findings ofkthis stu&ytﬁére'
1. The computer file conta1n1ng serial pos1t1ons

of items on examinations proved extreme]y use-
ful. Future plans include placing Tatent trait




statistics on the same file to aid in
item selection and test construction.

Obvious violations of unidimensionality

and asking questions based on trivial,

unevenly taught information led to items
~ which did not fit the model well.

When large differences occur in ap examination
system, less stability in the equat1ng pro-
cedure may result.

. More than one training session for instructors
is récommended, particulary once test
construction from the laten'.trait 1tem bank
is underway.
This study taken in combinatijon with the work by
Douglass-(1930) shows_that-latent trait
models can work in a large, multi-section
course examination system which surveys a
,variety of ostensively different topics.
-The guidelines deseribed in this paper should prove useful to
anyone involved with a large survey course with more than one section.
Students and faEu1ty alike have often felt discomfort in utilizing test
results which are heaviiy dependent on the scores. of other exaﬁinees or
the particular subset of jtems wh1ch happened to appear on an examination
.in a particular quarter. The advantage of th1s system is that test scores
.can be standardized without legislating a conmon-exam1nat1on for all sections.
" Instructors "retain the autonomy to arrange course content as they wish and to

choose the test items which are most congruent with their teaching strategy

or'emphasis.

~- There are many other advantages of adopt1ng a 1atent tra1t item
" bank. Makeup tests would prOV1de results wh1ch are eas11y comparable with
the or1g1na1 test. 1f groups w1th spec1f1c ab111ty ranges are tested

~examinations can'be constructed to measure w1th nost’ prec1s10n-at the

ven .

"desired ability level. .Under the latent trait models, estimates of




measurement error are available at all points aTong the jability

scale, whereas classical test theory- provides only an ?vérall-estimate.

Finally, tests tou1d‘be tailored for individual studepts and still

resulf in fair comparisons of scores. Much worthwhi)e research in this

aréa has already begun.

/
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Which of the following networks provides
for the most democratic decision-making?

- Fall 1978
DIFF 28 DISC 45
Options
0 1

9 95 110

2* 3
65

a.
b.
. C.
d.

completely-~-connected

.chain : -

viheel
circle

Spring 1979
DIFF 28 DISC 41

- QOptions .

0 1 2 3.
357190 12

..Figure 1. Layout of a fypica] jtem in the bank.

=




Fall '78. Winter '79 Spring '79 Fall '79

3 11 12
6 10 . 6

12 : 19

Table 1.

A sample of the computer file referencina the posjtioq%b?
each item on tests. '




Difficulty  Discrimination
42 , 52
55 52
36 .63
45 a9
50 a7
43 ' 17
47 15
35
42
62

L3

A Tisting of classical item statistics for ten of
the worst fitting jtems. using. total t-fit as the
criterion. | :

.,
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