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. Preface : ‘ 7]

The National Assessment of Educational Progress wag established wafh
several purposes, one of which was to ploneer new methods for filling
information needs in education. In 1982, the National Institute of Educa-
tion took such a pioneering step: the funding of five parallel projects
aimed at producing plansufor carrying out NAEP. This gtep was taken, at
least in part, because of the dearth of proposals received in 1978 in

response to the previous announcement of a NQEP grant competition.

And that step has beeﬁ effective. The American Institutes for Re-
search and (we assume) the Educational Testing Service and the National
Opinion Research Center have prepafed competing proposals for NAEP while
exploring innovations that can improve NAEP no matter who the grantee méy
be. AIR (and we assume ETS and NORC) has reached the conclusion that the
inadequacy with which NAEP has been performed by the 1ncum5ent demands a

fresh approach.

In our proposal for the planning grant, AIR discussed six issue areas
in which we believed substantial improvements in NAEP might be achieved.
The unifying themes among these issues areas were increasing the visibility
of NAEP, {ts relevance to.policymakers, and {ts utility to state and local
education agencies. Th1; report expands five of those areas. We have not
devoted a chapter to the sixth because, upon further consideration, the '
improvements appeared straightforward and not in the least problematic.

Our efforts in each of the other five areas represent initial steps, to be
expanded upon by the NAEP grantee. We feel each of the innovations wé
degcribe i3 essential for the future health and productivity of NAEP.

The first of the’five gsubstantive chaptersiof this report deals with
objectives. Sandra Wilson, Director of AIR's Medical College Admissions
Test effort, carefully examined the NAEP objectives and compared their
éharacteristics with the objectives of MCAT, which she developed .through a

IJprocedure that can be applied to NAEP. Dr. Wilson points out the critical

! need for an overall framework for NAEP objectives and outlines a plan for

surmounting the difficulties engendered by bringing up the topic of

111 -
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"refining objectives.” Thézgroundwork that John Flanagan laid, through
Project PLAN and through his study of educational goals, provides a good
starting point for this effort.

The second substantive chapter deals with the design of test adminis-
tration and focuses on the costs and benefits of a unified, integrated
assessment given each year. Don McLaughlin, Director of AIR's NAEP Plan-
ning Grant gffort, dchribes one dcenario for NAEP and points out that
assessing each area each year (in each booklet, even) will improve the
responsiveness, power, and research utility of NAEP at little or no cost.
These conclusions are based on the experience of AIR in policy research

and on the expertise of our Social Indicators Regearch Progrém staff.

In the next chapter, David Brandt, who has recently joined AIR from
the University of Chicago Behavioral Science Department, agrees with
Darrell Bock that exercises are the wrong unit of analysis for NAEP but -
goes further to compare latent trait and latent ¢lass approaches to the
development of meaning in the assessment. While both have their place,
David points out the special applicability of latent class analysis for
achievement indicef. In any cagse, it is essential, he argues, to modify
the NAEP matrix sampling design to allow estimation of scores across

booklets.

The fourth substantive chapter discusses the dream 6f computer-admin-
istered testing in down-to-earth terms. Dr. John Claudy, former Director
of the Project TALENT Data Bank and currently a senior staff member in
AIR's Measurement, Analysis, and Utilization Group, reviewed existing
studies of computer-based testing, sought out predicﬁion; of future tech-
nological advances, and proposes a gradual series of studies aimed at the

ultimate infusion of computer-administered tests throughout NAEP.

In the final chapter, Dr. Steven Jung, Director of AIR's Institute
for Analysis of Educational Policy, describes AIR's concept and plans for
an Educational Assessment Institute. We believe this to be a special
aspect of AIR's planning for NAEP, and our partner in the development of

. W 6




the concept, the Stanford University School of Education, has special

qualifications for managing such an institute.

The chapter we did not develop, on modifications of the sampling
design to make estimates for variety of target groups and issues as they
arise, was to have been writégn by Dr. Lauress Wise. He examined the
i{ssues involved and attesﬁed to the fact that there were really no impor-
tant issues——of course it could be done. We did reach the conclusion that
unless somebody else is busy producing a school district file from the
1980 Census, it might be appropriate for NAEP to tackle this effort for
the school districts contained in sampled PSUs.

Others who worked on this effort include Paul Schwarz, President ofr
AIR, William Clemans, Vice President and Director of AIR's Palo Alto
office, Robert Krug, AIR's Director of Research, and senlor research staff
including Barbara Bessey, Bob Rossi, Darlene Russ-Eft, Terry Armstrong,
Laurie Wise, and Patti Bourexis. John Flanagan provided guidance, espe-~
cially for the discussion of objectives. Kevin Gilmartin edited the text

and put together the planning grant report.

Donald H. McLaughlin

November 1, 1982




Objectives for a National Assessment of Educational Progress

The Role and History of NAEP Objectives

The basic purpose of the National Assessment of Educational Progress
1s to collect data and report over time on the performance of young Ameri-
cans in reading, mathematics, and communications; to conduct assessments
in other subject areas as the need arises; and to provide gtate and local
educational agencies with technical assistance in interpreting assessment
results and conducting their own assessments. In attempting to implement
the first two purposes, NAEP selected ten major learning areas as its
original focus, and within each of these areas it developed lists of
specific objectives on which performance was to be assessed. As the
asgessment has developed, certain areas have been combined such that there
are now eight assessment areas. The NAEP objectives form the heart of the
assessment, and the set of objectives in each assessment area are the end
result of extended deliberation by subject matter specialists, educators,
and concerned lay persons over more Ehan 17 years——as advisors, consultants
to NAEP, contractors, or as NAEP staff. These objectives “form the frame-
work for the learniné area assessed” (NAEP, SY-0I-36), encompassing‘ghe
knowledge, skills, understandings, and attitudes that are to be assespbed

in each area.

Because of their centrality, it i3 essential that these objectives be
examined as they are now, after having been hammered out in a long, ardu-
ous, and expensive consensus process, and then we need to consider what
issues have arisen and might arise with respect to the objectives in the
future and how these might best be addressed.

Before considering the objectives themselves, however, it is impor-
tant to realize several general features about them. The first is that
the development of objectives has been carried out with a high degree of
independence from one assessment area to the next. Hence, each set of
objectives has been subject to the prevailing perspectives of experts in
that content area as to the structg;g_gnq the desirable level of detail
and as to how objectives should be made ;;b opriate for the different age

%
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groups to be assegsed. Within a given area, objectives (and exercises)
have been required to meet at least one of the following criteria, namely,
that they '

.

e be considered important by scholars in the discipline in
question,

e be acceptable to most educators as desirable teaching goals
in most schools, and

e be considered desirable by thoughtful lay citizens.

A point worth noting is that these 'criteria" are not so much criteria
as they are a requirement that the ratification of certain constituent
groups be obtained if an objective is to be included in any assessment.
Angther point to note is that the NAEP objectives have not gone without
ser:?us criticism. Greenbaum, Garet, and Solomon (1977), for example,

have severely criticized NAEP's approach to setting objectives, noting

_.that the discipline or subject-matter assessment a.proach has.seriods

limitations. Furthermore, many concerns voiced during the original devel-
opment process were never directly addressed but simply set aside as the
highly political process surrounding the formulation of objectives went

forward.

Current Assegsment Objectives

NAEP's assessments of content areag have been performed separately,
and similarly the aisessment objectives have been developed and published
separately. This practice makes it difficult to review the NAEP objectives
as a whole and to interrelate objectives across content areas. Table 1
contains an outline of current ECS/NAEP assessment objectives based on the

eight most recent NAEP objectives booklets:

e Reading and Literature Objectives: 1979-80 Assessment (1980)
e Writing Objectives: Second Assessment (1972)

e Mathematics Objectives: 1981-82 Assessment (1981)

-2= 9
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Table 1

Current Objectives of the National Assessment of Educational Progress

READING AND LITERATURE 3. Comprshende Propositional Raletionships
~ ' e Can students understand propositionsl
I. Velues reeding and litersturs relationshipe=—such se causelity,
. temporelity, end instrumentelity—that aere
A. Valuse the bdenefits of reading for ths individual clearly steted in e peregreph?
1. Recognizes that reading cen be e source of e Can students underscand propositional
enjoywent; demounstretes ¢ commitmant to reletionshipe——such es ceusality,
reeding for enjoyment temporality, end instrumencality——that ere

implied in e peregreph?

o Do students feel that soma reeding might

be personally enjoyeble? Cs Comprehends Tex Relacionships
{e Do students identify reading, amoug other e Cen students infer the asin idee or
activicies, es @ eource of enjoyseat? purpose of e text?
e Do students spend time reeding for e Can studente underscend tha cherecter,
enjoyseant? What do they read? Howv ofcen? wood, thesa, or seening in o text?
2. Recoguizee that written materials can e Can students undsrscend verious
contribute to personal growth; demounstretes o explanations for stetes or events?

commitment to reeding es ona wmeens of
developing self-understending .
III. Rasponds to wricten works in intecpretive end
e Do students think thay might leern ebout evelustive veys
themselvee esnd others through reading?

A. Extends underetending of written works through
e Do students reed for their own personal iaterpretetion
growth?
4 1. Demoustrates swersnese of emotional impact of
3. Recognizss that resding cen ba @ 3eens of vritten wvorks

acquiring knowvledge end solving problems;

desonstretes ¢ commitment to reeding es e e Do students experience emotion in
aeens of acquiring knovledge end solving responses to written works intended to ba
probless fuany, sad, provocetive, end so oa?
o Do studeats think that reading aight de a e Can students relate their emotione to the
veluable source of information? purpose and seening of s wriccten work?
e Do students reed to gein knowledge end 2. Applies personsl experience to written works

solve problems? .
e Do studente recognizs reletionships
B. Apprecietes ths culturel role of wricten between thair own experience end sosathing
discourse es a way of ctrensaicting, susteining, they reed?
end changing the vsluas of e sociecy
o Can studeants effectively epply personal

e Do students recoguize that written experisncss to vhat they reed in order to
materiels eud society {ianflusnce eech othar? despen their understeading?
o Do students support ths writcten expression 3. Applies knowledge of othar works or other
of different viewvpoints? fielde of study
e Can students relete vhat thay reed to
II. Comprehends written works other vorke?
A. Comprehends words end lexicel reletiounships e Can studemte Telete knowledge of othar
fields of study, such es history, sclence,
e Can students underscend the maeuning of or philosophy, to what thay read?
vords vhen used in the coantext of writtea ,
aateriel? 4. Anslyses vrittem works : /
. e Can studente understaand figuretive eund e Can students identify the formal structure
idiomatic seeniags of words? of & vork end see how that structure

coutribuces to the seening of the work?
e Can students underetend cese reletionshipe

such as actor, actiom, snd recipient? e Can etudents identify literery devices end
seé’ hov these devices con:ribus..:o the
s Can students understend emaphoric sasning of the work?
relationships batveen words emd their
Q referents? 1 U

ERIC
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B. Eveluates Written Works

e Whet criterie do studente yae to eveluate
poems end etoriee?

9
e Can etudente )appl.y eppropriete criterie to
evaluate @ broed range of written worke?

Applise etudy skille in resding
A. Obteine i{nformation from nonproes reeding
fecilicetors
e Do etudente uee visusl eide when reeding?
e Can etudente cotrectly interpret
information given on e chert, map, or
greph? . A
B. Usee tha verious parts of e book
o Do etudents use different parte of e book
to find {information?
e Can etudente use ths different parte of o
_book to find epecific information?
C. Obteins information from materisle commonly found
in libreries or resource centere
o Do etudente use verious reference
aateriele?
e Can etudente fiad epecific information
from reference materisle?
D. Uses verious estudy techniques
¢ Do etudents use verious techniques to eid
thair etudying? ‘
o Can etudente adjust their reading ratee
depending on thair purpoes for reading?
WRITING
Desonetretes ebility to reveel pereonal feelinge end
{dees i
A. Through free expression
3. Through the use of conventional modes of diecourss
Demonetretes ebility to write in respones to 8 wide
renge of eocistel demande end obligetions. Abilicy’
ie defined to include corrsctnses in ueage,
punctustion, epelling, end fore or convention es
eppropriete to perticuler writing teeke, eo.g.,
aenuscripte, lettere.
A. Sociel
1. Pereonal
2. Organizstional
J. Community
3. Bdeinese/vocerional
C. 3cholestic
I
’
Q
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III. Indicetes the importence sttached to weiting skille B
4

Racoguizes the neceseity of writing for s veriety
of nsede (ee in I end II)

‘Weites to fulflll those aesde

Gete sstiefection, even enjoysent, from having
vritten ecasthing well

MATHEMATICS

COGNITIVE DOMAIN *

I. Content

A.

c.

Numbére end numeretion

1.

2.

3.

b,

3.

6.

7.

9

‘Numeration (vhole anumbers, fractions,

decimale, petcent, integers, ecientific
notstion) . ’

Number concapte (whole numbare, frectioms,
decimale, percant, integers)

Opoio:im (vhole numbere, fractions,
decimale, petcente, {ntegers)

!@:01 computetion
Letimation
Propertiee ) A

Relsatione )

Verieblee end reletionshipe

1.

2.

Tacte, definitione, end eymbole

Use of veriebles in equations end
inaqualities (solutions, squivalences, asd
ttansletions)

Operetions with verieblee

Use of nrub;u\ to represent elesente of o
aumber eystem

Functione end formulee
Coovdinate eyeteme
Exponentiel end trigonometric funccione

Logic

Shnpc". eize, end poeition

1.
2.
3.

b

5.

6.

Recognition of figures -
Counstructions end drevinge
Vieualizacion (etetic end dynamic)

Recognition of reletionshipe (coagruence,
eimilerity, end eymmecry)

ldentificetion of propsrtiee from given
vieual iagformation within, batween, or among
figuree

Raletionehipe involving clesses of figuree

Definitions, poetuletes, end theorsme
(recell, inference, end epplicetion)




{ -B. Measucrement o e Uowv well cen studencs perform computstions
. involving whole numbers, decimals,
1. Unit (epproptiate size snd type of unit, uait fractions, amd percents using calculators?
equivalents, conversions within e system) .
¢ Hov well can studegts reed flew charts or
2. Ilanstrument reeding (Zaglish ead metric basic computer prograas?
rulers, scales, thermowmsters, clocks, scc.)
: ¢ C. Machewmatical understcandiag
3. Lineer meesurs (including noanstanderd unics)
e Howv well cen studentcs traaslate & verbal
statesent into symbols or e figure, sud
vice verse? )

‘»‘-

4. Ares, perimeter, end volume
S. Precistion ‘

] ’ e HNew well 40 students understand
6. EZstimation of ssesurements sathematical concepts end principles?

E. Probebility end gtetistics . e Bow well can students select the
eppropriete uses of compucers?
1. Orgenizing, displeying, end interpreting ' . . ,

infgrmsation (tellies, grephs, charts, end e How well cen students select en
tebles) . eppropriete cosputational method such ss
) - peper end pencil, sentel, estimstion, or
l. Maesures of centrel tendency (seen, sedien, celculator?
aocde) )

D. Mathsmaticel spplicecion
J. Msesures of spreed end position (reunge,

pecrcentile, stenderd devietions) e Row well can students solve routine

textbook probleas? \/\
4. S3empling end polling
e Hov well cen students solve aonroutine

3. Probabilicy (simple, compound, end ) probleas?

indepandent events; odds)
) e UFow well cen students epply

6. Coambinations end parmutetions ptoblem—solving stretegies? i
7. Techaology ' e How well cen students {nterpret dete nr# :
! drew conclusions?, .
1. Haad celculetor .
¢ Bov wall cen students use sathematics,
2. Computer literecy including logic, in reesoning end saking
- judgments?
II. Process e Now well can students use e calculetor to

' solve epplicetion problems?
A. Mathematicel knowledge

e How well cen students recell eand recognize - ATFECTIVE DOMAIN
fects, definitions, end symbols?
A. Attitudes
B. Mathemsticel skill
e Mowv do students feel adout the sathematics

e fHov well cen students perfora they encounter in school?
psper-aand-pencil computetion, including . .
computetions with vhole Aumbers, integers, e Bov do students fesl sdeut the verious
frections, decimals, percents, end retios asctivities in sathematicp,classes’

end proportions?
: e Rew do studencs fesl odeut thair persesal
o Rov well cen students perform &lgebretc experience with sathematics?

sanipuletions? .
e Whet ere students’ baliefs edout the
o FBov well cen students perform geometric cacure of sathemscics es e disciplise?
sanipuletions lika conscructions end :
spetial visuaslizetioas? . e What sre studests’ beliefs ebout the velue

of mathesatics to seciecy?
e fNov well cen students saks seasurements? '
| e What ere students' balisfs ebout computers?
| e Now wall cen students reed grephs end

tebles? Ve

e How well cen students compute scetistics,

| prodabilicies, or combicatioes?

e Bov well cen students perform mental
computations, including computetion with
vhole aumbers, frectioms, decimals, end
percents?

o Kow well can students estimete che ensvers h
Q to computetions eud seesurements? . 1
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CITIZENSHIP .AND SOCTAL STUDIES

-

L. Demoﬁs:ra:éﬁ skills necessary to aquffe infotmation.

A.

3.

Ir.

Pses the senses . ’ - )
Jses gources suca as‘.afd catalogues and indexes,
case studies, computers, drawings, films, globes
and§;ibgr .models,, graphs, maps, newspapers,
photds, pilctures, radio, recovdiags, reference
hooks, slides; tapes, television -
Uses techniques such as peréonal in:eEviews,‘

written essays, polls, and questiornaires
.o ’

Jemonstrates skills necessary to use informatio;

- i1l.

\ .
Orzanizes information
t
Applies’ {nformation
Yakes decisiomns 2ang, solves problems

Critically evaludtes information

3

Oemoastrates an dnderszandigg of individual -

. - development and the skills necessary to commuaicate

with others . . | g

.

Demonstrates {ndividual development

Examines tndividual beliefs, values, and behaviors
. < ’

-

Communicates in graphic and oral forms

’ ) > . g
Glves attention and reponds to the expression of
others ,

Interacts in groups in various capacities

Has effective relations with peogle having
different cultural perspec:i;&s

Demonstrates an understanding of and interest in the

ways human belngs organize, adapt to, and change

thelr environments

Onderstands the forces that shape individual
human beings

Understands the tztltrela:edness of human
societies ®
orgaalzation of human socisties

Understands the

Understands the

and zroups

relatioaships between individuals

i

Understands the relationships among groups

Understaads
the natural

the relationships between people and
enviroament

Has an awareness of global concerns

Has 3 commitment to human rights worldwide

V. Demonstrates an understanding of and {nterest in the

develonment of the United 3tates

A.

Q

ERIC
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Understands the principles and purposes of the
United States

-~
Understands the organization. and operation of the
govarnments in the United Statss

<

e

C.

b Y

Unders:inds‘politlcal decision making in the
nited S:a:es -

Understands the alec:oral processes in the United
_s:a:es

Understands. the basis and organization of the
legal systean in the United States

Knows rights of individuals {n the United States

Recognizes civil and criminal judiclal syscems ia
the United S:a:es

Has a commi:men: to suppor: jus:ice and rights of
all individuals

Understands economics inf:hé Uni:ed Statas

' Understands major social cHanges that have

occurred in American soclety

Has a commi:men: to pnr:icipa:ing in communicy
service and civic improvement

SCIENCE °

i
%

N\
COGNITIVE DOMAIN

I. Coatent

A.

C.

8iology

l. Germ theory and disease

2. ASystematics '

3. Cell.:heory .
4. Energy transformacion

5. Heredity

6. Systeds

7. Evolution

8. gzology

9. Behavior
10. GEQ:ih and development
Physical ‘science !
1. Matter

2. Combinations

NS *

5. Elec:riciE;>and magnetism

3. Meghapics

4. Waves

Earth sclence

l. Meterology
2. Geology

3.  Oceanography

4. Astronomy




D. Integrated topics (multidisciplinary)
1. Models

2. Equilibrium

3.  Change
4 Zvolution

» “Co.
5. Growth ~ .

6. Time/space
7. Systems

3. Cycles

Pa
-

9. Probabtlity

1I. Processes

probleas? .
A. Process/metods ' -
. D. Tools—attributes
l. Models . T
. @ Aré the concepts and principles leacned in
2. Assumptions v “science classes useful or applicable ia
everyday sclentific investigacion and
3. Communications decision making? Ian problgaz solving?
4. Measuremeff . ) ‘ E. Confidence in science
5. .Classification e Determine the attitude/students have
toward the conduct and support ({.e.,
5. Nbservation : financial) for applied research, basic
,ﬂ’ research
7. Zxperimentation
f. Controversial iseues '

8. Interpretation of data
3. S3clence and societal problems

l. Health and safety

. G.
2. CZavironmeat
3. Growth and resource management
c. ‘Scionce and self )
D. Science and technology (applied science)
l. B8iologlcal H.
2. Physical Rt ¥
2. Decision making
AFFECTIVE DOMAIN .
A. Acttitudes coward science classes T g
; To what extent are science clasees .

enjoyable?

e To what extent does the studant perceive
individualizacion in science classes?

s To what extent do science teachers enjoy -
science and reflect that enjoyment to the
students? R

e Are science classes ueeful?

lag ’

e What extracurricular science-related

#ctivicties do the etudente pursus?

Q . .
tx T o Y A

o

B. Vocational and educa:ionai intentions

To what exteat do studeats consider
sclence ae an area of further-study and
career posefbpilicies? :

How do studeats rate a science~ralated
vocation? "

_Personal ilavolvement

Do students recognize serious problems in
the world today? " .

.Can students effectively do anything to
solve major problems?

Are students williag to help solve major
probleams?

How often. do students participate in
activicies that aid i{n solving major

\\ e What are students’ opinions and actitudes

about allowing reeearch in areas with

‘potential hazards and rieks?

Avareness

Experience e

1.

2.

Are students avra.sf the scientific
process and the empirical nature of
science?

Are stuﬂon:s‘awnr. of the tentativeness of
scientific theories?

i}

Experience~—done something

e Have students ever done ecience~relatad
activicies?

e Would students like to do ecience~related
activities?

Bxporionco-noin sonathing ‘

o Have students ever seen different events

Y activities related to science?

Would students like to see different
events ot activities related to scionqpl

Experignce=—uaed sometching

Have studente ever used various
eclence=related objects? L4

Would students like to uee various
ecience~ralacted objects?

’



4. Experience-—vieited a place
1

¢ Have etudents ever vieited varioue placee
related to ecience?

e Would studente like to vieit varioue
places related to science?

5. Experience--dons sxperimsnts
¢ Have etudente ever done experimente or
activities with vatrious science~related
things?
e Would etudente like :o.dé experisente or

activities with various sciencié~related
thinge? ’

MUSIC

I. Valus ausic important as an importsnt reala of human

experience .

A. Be affectively ro.ponslvon:o aueic

B. Be acquainted with mueic froa different na:iops,
cultures, periods, genree, and ethaic groups

C. Valus mueic in the life of the individual,
family, and community

D. Make and support asethecic judgments about music

1I. Perform aueic
A. Sing (without score)
B. Play (without score)
C. Siag or play from a written score

D. Sing or play s previously prepared plece

A. Improvise )
B. Represent aueic symbolically
1. Arvange

2. Compoes

- B

IV. 1Identify the elements snd expreesive con:rolsjo!
music .
A. 1Identify the elemente of ausic
l. Rhythamic orgsnization
2. Pitch organization

. 3. Tone quality

8. Identify the relstionehips of elements in & given

compoeition

C. Demohstrste an underetadding of a variety of
susical terms, expreeeion msrkinge, and
sonducting geeturee in & musical coatext

IV, Koow about art

V. Identify sad claseify mueic historically and
. ylturally

A Identify and deecribe the featurees that
characterize & variety of folk, ethaic, popular,
and art ausic

- B. Identify and deecribe the aueic and musical style

i of the varius etylistic periode in Weetern
civilization (e.g., medieval, renaissance,
baroque, claeeical, romsatic). Identify
capresentative coapoeere of each period

. Co Cite examples of waye_fa which man utilizee mueid
in his eocisl sand cultural life

w

I. Perceive add reepond to aspects of art

+

A A. Recognize and describe the subject matter
elements of works of art

B. Go beyond the recognition of subject matter to
the perception and description of formal
qualities and expresseive content (the combined
effect of the eubject mstter and the epecific
visual fors that characterizes & particular work
of art)

n

14

II. Value srt se an important realm of human experience

A. Be lf!.ctivoly‘orion:.d tovard art
B. Participete in sctivitiee related to art
C. Express reseonably eophieticated conceptione

about snd poeitive sttitudee toward art and.
artiete

I1I. Produce works of arte

A. Produce original and imaginative works of art

B. Exprese vieual idess fluently-
C. Produce wvorks of art with s particular
° compoeition, eubject matter, expresesive
character, or expreeseive content

D. Produce works of art that contain varioue vieual
conceptions ’

E. Demoustrate knowledge and application of medis,
tools,. tezhniquse, and forming processss
. . \

A. Recognize major figuree snd worke in the hietory
of art aad un@pro:lnd their significance.
(Significance se it 1e ueed here refers to euch
thinge as works of art that began naw etylaes,
uarkedly influsanced subesquent worke, chinged the
direction of art, contained vieual and technicsl
diecoveriss, expreesed particularly well the
epirit of their ags, or are considered :o be the
uajor works of major artiste.)

+ B. Racogunize .:yloo of art, understand the concept
of etyle, and analyze works of art on the basie
- of etyle

15




C. Kiow the history of man's art activity and "
" understand the relation of one style or period to
other styles and periods

D. Distinguish between factors of a work of art that
relate priancipally to the personal style of the
artist and factors that relate to the stylistic,
nseriod or the entire age -

E. ¥anow and recognize the relationships that exist
between art and the other disciplines of the
humanicies (licerature, music, and particularly
the history of ideas and philosophy) during a
given period N

V. Maks and jusctify judgments about the aesthetic merit
and quality of works of art

A. Make ;Eﬁ’j::?ify judgments about aesthetic merit
C. apply spoéitic cricteria in judging works of art

D. Xnow and understand criteria for mnkiﬁs assthetic
judgments

%
CAREER AND OCCUPATIONAL DEVELOPMENT

I. Knowledge, abilities, and attitudes relevant co
career decisioans

- Ae Awvareness and xnowledge of individual
characteriscics .

1. §bL11:Les
2. Interests
3. Values

(%

3. Knowladge of career and occupational
characteristics

l. Major duties
2. Entry requiremients

3. Work conditions e

\J
5. Soc{al and technological chaage
b+ Occupational classification

king-and implementing caresr and occupacional
isions

Individual characteristics and occupational
.|vequirements .

Fur.or decision aaking
Cnp..r preparation
Career nodificacion or change

Sources of additional knowledge

ERIC | }

Aruitoxt provided by Eic:

3. Make and justify judgments about aesthetic qualicy

4. _Benefits and employmant practices .

IL.

A

Knowledge, abilities, and attitudes necessary for

succesa in a career or occupation

A, Skills generally useful in careers
1. Numerical skills
2. Communication skills ’
3. ° Manual/perceptual”/skills -~

4. Information=processing, problem-solving, and
decision-making skills

S. ILaterpersonsl gkills
6. Enploym.n:-;ooking'n}ills
- 7. Caréer-improvezent skills
B. P.:squal characteristics related :olcaroor success
1. Rasponsibility and initiative
2. Adaptabilicy to variable conditigns'
3. Attitudes and values

4. Personal fulfillment
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° Citizenshipﬁ&nd Social Studies Objectives: 1981-82 Assess—
ment (1980)/

e Science Objectives:' Third Assessment (1979)
e Music Objéétives: Second Assessment (1980)
e Art Objectives (1971)

e Career and Occupational Development Objectives: Second
Assessment (1977)

The outlines 1ﬁ Table 1 encompass the NAEP objectives, and they repre-
sent--in fact, in most cases, they are--the questions that the assessments
atéempt to answer about performance in each learning area. In several
areas, the bgoklets also coptain further detail on objectives or questions
within the finest level of the outline shown. Thus in science, in career
and occupatioﬁpl development (COD), and social-studies-citizenship, there
{38 a great amb&nt of additional -detail. In séience, this takes the form
of "sample” &bjectives that are specifically said not to be definitive as
far as the botential assessment exercises are concerned. COD objectivea‘
are stated in a quasi-behavioral form and in extensive detail, for example
"Understand one's own abilities relative to those of others,” and "Know
where to find information regarding job openings.” Each objective is
further described as to its appropriateness and the sophistication pre-

sumed of persons at each age level. In writing, there is also additional

. detail by way of examples of the kinds of writing that might be done by

persons at each of the age levels, but there i{s very little specificity as
to how ability to write is really to be evaluated or scored at each age
level. ' ,

The NAEP oﬁjectives are obviously not specific enough to uniquely
define particular exercises as the appropriate measure of performance on
the objectives as a whole. As we will elaborate later, they lack specifi-
cation of the stimulus condition to he presented to the student or the
criterion.by which mastery is to be evaluazed. NAEP exercises can be
referenced to an objective they are supposed to assess, but many exercises
with quite different skill requirement;‘(and henée different performance

outcomes) can be and have been developed and referenced to the same objec-

e 17




‘tive. NAEP exercises are not cr;terion-referenced. They can be said to

be objectives-referenced. However, the converse inference, namely that

the level of performance on a given exercise can be interpreted as indica-

tive of the level of performance on tﬁé objective ags a whole, is generally

not warranted, even when the most specific NAEP objectives at the most

detailed level are'considered. This inference, of course, has been fre-
quently made, and we will have more to say on that subject in the section

on exercise development.

When the various sets of éssessmént objectives are arr;yed in proxim-
ity, as in Table 1, it is difficult to avoid being struck by their very
considerable differences. Objectives in the various areas are not organ-
ized by any consistent framework, and they are phrased very differently
(e.g., as questions; as quasi-behavioral statements, or as topics). The
objectives also differ widely in qpecificity from‘area to area and in how
they treat cognitive versus affective objectives (i.e., whether affective
objectives are integrated into the substantive material (e.g., in music,
art, and social studies-citizenship) or kept 5; separate objectives (e.g.,
in science and math). The areas also differ in whether and how they
recognize "process” objectives or objectives at differing levels of Bloom's
taxonomy (e.g., the differences between recall or recognltion of facts or
principles in the subject area and the ability td'apply these principles
to the solution of problems or the evaluation of new situations). It is
also evidént that there is overlap ‘between the dareas. Applied mathematics
objectives occur among the COD objectives, for example, and problem sélv-
ing and thinking/information utilization skills are included in several
areas. For th;.most part, these are linked to the subject matter of .the
area in question, but in COD, for example, they are treated as more gen-
eral skills of use in all sorts of employment settings. -

Finally, there are ﬁypes of objectives found in each list that differ
in terms of the Espect of the student to which they refer. Since they are
not treated consistently from list to list, fﬁeir‘similiritiea are harder
to discern. Thus, objectives related to the 1nd1vi&ualt: capacity (what
they can do when asked and'appropriately motivated) are not readily dis-

cerned from objectives that relate to habitual response patterns (that is, i\

-11-
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| what the individual commonly does outside the assessment situation, for
example in leisure activities), or from those that relate to what the

person's intentions or dispositions might be with respect to future choices

or in hypothetical situations. .

An issue worth addressing at this point in NAEP's history is whether
a conceptual framework can be developed to integrate and organize the
several assessment areas. That this is feasible without doing violence to
the geparate disciplines has been demonstrated in other objec%ives-baéed
assesgsments dealing with the same content areas and with all grades, K-12

(e.g., -the PLAN Master Objiectives, Westinghouse Learning Corporation,

1971). That this would have advantages in terms of comnun;gation with
NAEP's audiences about NAEP objectives is fairly obvious. What is perhaps
less obvious is that such a conceptualization could suggest other ways of
assessing objectives or of clustering objectives and exercises for report-
ing purposes. Some consistént organization could also help identify any

g types of objectives that have been emphasized or omitted from particular
assessment areas and could help suggest the most efficient and effective

ways of measuring performance on certain objectives.

As noted above, the precise nature of the objectives in each assess-
_ment area has been determined primarily by the subject matter experts, ‘
educators, and lay public, with the selection of these persons, the timing
of their work, and the process by which their input is secured being
determined, at least at the policy level, by the Assessment Policy Coumit-
tee (APC). The APC also sets the schedule and magnjtude of the assessments
fn various areas. In reviewing the current NAEP objectives, we could only
'1dent1fy two areas, science and math, where there was an explicit plan for
a differential emphasis between subareas or Qets of objectives within a
subject area. This differential emphasis is reported in the form of a
\\\\,/matrix that indicates the percentage of exercises by age and content

4 (e.g., number and numeration 40%, 40X, and 35% at ages 9, 13, and 17,

respectively). In areas where the objectives have been either substan-
tially revised or combined across two previously distinct assessment

areas, it seems likely that the emphases among objectives have also changed

over time and been reflected in differential numbers of exercises refer-

Q -12- 19 .




enced to particular objectives. It is not clear whether there have been

formal, informal, or no priorities for assessment of particular objectives

-1n most of the assegsment areas. 3

We have attempted to induce the relative priorities among content
areas by examining the NAEP assessment schedule, the numbers of released
exercises in each area, and an estimate of the total number of exercises
in each area. Table 2 shows the schedule of assessments by year and
agsessment area. Reading-literature (including the planned 1984-85 assess—-
ment), mathematics, science, and writing (incleding the upcoming assessment
in 1983-84) have been most frequently assessed, with social studies-citi-
zenship, art, and music next in frequency. Career and occupational devel-
opuent has only been>assessed once, perhaps due to the cost of administra-

tion of the exercises originally developed in this area.

Table 3 prbviaes another pergpective on priorities. Assuming that
roughly half of the objectives in each assessment have been released and
that the repeat of materials in successive assessments is at roughly the
gsame rate in all areas, one can estimate the average number of exercises
per area per assessment cycle and from this obtain the percentage of all
NAEP exercises in a given area in a full assessment cycle (i.e., after
assessing each area once). These numbers are undoubtedly imprecise due to
the unknbwn amount of duplication in exercises across assessments, but
they generally accord with the priorities evident from:-the assessment
f requency. However, socfal studies-citizenship appears to have relatively
more exercises per assessment than its priority for assessment frequency
would suggest, and writing, which has been frequently assessed, has relied
upon fewer different exercises. The latter is presumably due to the fact
that the writing exercisés reduire production and are pfimnrily in open-
ended rather than multiple-choice format. They nlso_are the longest
exercises, requiring up to 20 minutes, whereas the average is about one
minute (a range of about 30-90 seconds) for other items. Thus, if ont
were to look at prioriticl in terms of time devoted to the gathering of
data in each area, the results would probably be more in line with the
priorities inferable from the relative frequency of assessments in each

area.

13- 20 .




v - Table 2

Summary of NAEP Assessment Schedule

—

\\“x\ Assessment Area

Citigénship/ Career and )
Reading/ Social Occupational
Literature Writing Math Studies Science Development Art Music Special

Year

1969-70 W ) c S
1970-71 R,L

1971-72 ' SS Mu
1972-73 M S

1973-74 ;W CcoD ,
1974-75 R ' A
1975-76 M c/ss ' L
1976-77 S | +
1977-78 | M | +
1978-79 W . » ' A Mu

1979-80 R/L | | o -
1980-81

1981-82 - M c/ss S

1982-83 i \

1983-84* ; W, " )
1984-85+ R/L | | 22

—?‘[—

* Planned , .
+ Basic life skills (17-year-olds only), health and energy (adults only), reading and science (adults only)
Q. ++ Consumer skills (17-year-olds only)




Table 3

. Summary of Released Exercises and Estimates and Relative Numbers
of Exercises per Assessment by Assessment Area*

* Areu us Averuge 1 of Exerclses 1 of
Number of X of Total Nubuer of in a Full Exerciscs
Area (Number of Exerclses Releused Exurclscs puer Asscssment in Multiple
Asscssments) Released Fxercises Asgesimenta® Cycle Cholice Format
Art (2) b2 5% 112 62 931
Soctal Studtes/ (2) 344 162 344 192 582 .
Cltleenship K
Carecr and Occupa- (1) 61 3 122 71X 212
pat fonal Developmen
Math ) (J)nnn 494 - 232 329 182 ’ 561
Music (2) 155 12 155 92 78%
Reading, (2)nnn 275 13% 275 152 79%
Litecature
Science (J)nnn 99Y 282 199 222 932 R
< ‘ .
Writ h?\ (1) 90 47 60 3z 17%
2,130 99z 1,796 " Ty97
Special Problews _ 306 961
2,416
* Data taken from Summary Table of Natlonal Asscssment Released Excerciwes (10/81), enclosure in NAEP
publicat fon SY-01-16.
2% Ausumcs that approximately 50% of .oxercises used have been released. Estimate equals 2 x (number
leaned) divided by number of asscssments; 1t dous not take uccount ol overlap Ln exerelses between
whcensive assesuments, which would reduce the cesultant estimates,
$
et Kuwmircy table of veleased exercloes does not fndicate any release of execcises for Readiong 1974-75,
Math I1981-82, or Scileace 1981-82, henee the numbor of additional ftems used (o these asscssments was
not determinable, * *
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Future NAEP Assessment Objectives

The current NAEP assessment objectives in each area are thé primary
embodiment of the many highly specific questions that the assessmenﬁ has
undertaken to answer. The objectives (and exercises) may be aggregated in
various patterns to answer a variety of additional questions, but it is
clear that there must be consideYable constancy in the basic objectives if
progress is to be measured meaningfully over time. On the other hand,
periodic review and revision of the objectives is needed to ensure that
they remain relevant, and the discussion above has pointed out several
aspects of the objectives that could be substantially improved, namely
their consistency across areas, their specificity, and the matter of
explicit priorities for inclusion of items in each area when it is
assesged. |

‘ Tﬁe Assessment Policy Committee is responsible for setting priorities
for NAEP assessment, which includes responsibility for approving the
procedures used to review and revise objectives, ratification of the
resultant objectives for use in a parczfziar assessment, and establishment
of the assessment schedule. Normally, iew of the objectives takes
place prior to their use in an assessment in that area. However, we
recommend that in the future the APC provide guidelines to the subject
matte}‘consultants and to the Area Advisory Committees so as to better
integrate their efforts and arrive at a more consisfent structure and
Eormat for the objectives across areas. We also recommend that specific
efforts be undertaken to provide empirical data on educational objectives
;}4Nélj$€—*fc in its deliberations, especially in the matter of setting

riorities. Finally, with the concurrence of the:APC, the NAEP contractor
should provide a more formal structure to the procesé by which the input
and consensus of a broad sampling of educational and lay constituencies is
obtained concerning assessment objectives, accomplishing this without
requiring the time and expense of % process composed primarily of commit-

tee deliberations.

Sample isgsues. The following is a brief discussion of some of the

important issues that we see in conjunction with NAEP objectives.

2
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1. The need for a conceptual framework to-relate the various
assessment areas and objectives to each other, to the
broader goals of the assessment, and to the plans for
analysis and reporting. .

NAEP 1s in need of a cleprly articulated conceptual framework that _
would describe the general diménsions-on which it is important to assess
educational progress and relate these, in progressively more specific
hierarchical fashion, to the assessment of major subject areas and to the
objectives within each area. The framework should also make it clear how
other information gathered by NAEP is to be used to assess educational
progress. That is, it should specify what analyses will be done to com-
pare performance between various populations or areas. And finally, the
framework should clarify what aspects of education and educational progress
are currently adequately addressed by data from other sources (e.g., NCES
data on educatjonal resources) and for what aspects there is no coansistent,
adequate data base. Wh;fe the originétors of NAEP may have felt that they
had such a framework’in mind, it has not been explicit a?d accessiblg.

Its absence is part of the reason that NAEP does not communicate well to
any audience. As times change, as other data bases develop, and as the
needs for particular types of information become clearer (e.g., on courses
offered anq course enrollment), the absence'of an explicit conceptual
framework for NAEP makes it difficult to define or redefine the role of a
national assessment appropriately. We propose that the time of transition
is an appropriate, if not long overdue, time for the APC to consider this

issue. .

One general conceptual framework that might be consiaered as an
option for NAEP would be to begin with two very generil purposes of educa-
tion: (1) preparing studentsef£ each grade level to pursue and profit
from subsequent education at
productive and fulfilling roles in society. NAEP's purpose, then, might
be eiprecced as that of assessing the knowledge, skills, understanding,
and attitudes of students at various grade levels in relation to the
requirements for attaining these goals. From a framework then would
naturally follow the criteria glinét vhich objectives might be reviewed

at each grade level, namely, thHe extent to which students' progress in the

R
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he next level and (2) preparing students for




next grade level or phase of their educationwwould be 1mpaired5by a failure

Yy

to master a given objective, and the extent to which Eheir prohuczivity
and fulfillment in social roles outside of school would be Elpeired by a
failure to master the objective. Such a f;amework would also provide a

focus for integrating eﬁpl;ical'evidénce, not Just opinion, into the

specification of objectives. Empirical data exist on the predictive -
relationships between prior knowledge, skills, and underetending and
subsequent academic progress. There is evidence. albeit &ess extensive,
on the knowledge and skill requirements of various adult %oles.

R ,
This is hardly a new concept. As early as 1950, John Flanagan and

others were proposing the empirical definition of "critical requirvements”

’as the primary basis for extablishing educational goals and assessing

i

progress (e.g., Flanagan, 1950). This framework would also suggest a dual

focus for reporting of assessment results--on the one hand in relation to

students' preparation for subsequent education and on thesother hand in

relation to the performence requirements of various adult roles, for‘
example work, citizenship, health, as a consumer, and as a spouse and
parent. A number of educators concerned about adult knowledge have con—-
ceptualized the general areas in which knowledge 13- -applied in ways that
may be of use to NAEP (e.g.,?the Northcutt study conducted at the Univer-.
sity of Texas, l975). An alternative conceptuelizetion of the relevant
areas of adult llfe for which specific knowledge, skills, attitudes, and
so on are required--areas for which ols attempt (in varying degrees)
to prepare students and in terms of [which\ NAEP objectives and exercises
might be evaluated and results from MAEP reported--are the five critical
areas and 15 component dimensions or factors relajed to the quality of
life of adults as developed by Flanagan and Russ-Eft (1975) and Flanagan
(1978) and shown in Table 4.

Obviously, different schools and different "schools of thought” tend
to place more responsibility on preparation related to some erees than to "

-r\&- -

others. The struggle to arrive at a set of general goals for education or T
ven a framework for stating goals has been a long and arduous one, as 'i
Flanagan has pointed out (1938). But considerable progress has been nede,

notably in the years since NAEP bégan and in 8omé measure aided by the ,_:
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Table 4

Critical Factors Related to. the Quality of Life of Adults

-

S " “»
mszca:, AND MENTAL HEALIN DEVELOPMENT
A.  Healeh and personsl safecy (98%)% : ' H.
B Enjoyin; ltnda i{zom sicknese, poumtn; shysi-
. cal and zencal ficness, avolding accideacs and
ocher health hazards. Prcbleas relaced to alco~
hol, drugs, deach, and aging are also included.
Effeccive creacmenz of aealth problm {s a large .
‘componens. - . ) .
3.  Personal understandicg and glmiag (382 . : 1.

INTEIPERSONAL nzvmw,};.*i'r

Desveloping and gatniag orisatacion, purposs, and

guiding principles for one's 1ife. This zay

iavolve becoming =ore aacure, gainiag fnsigac inco

and accepcance of ons’s aseets’ ang limicacions,
axperisacing and awareness of jersonal zrowsh and
deavelopmanc, and ruu.z‘.n; che abilicy. o tnflu-

ence the course of one’s life siznificancly. Ic .
also includes aaxking decisions and planning lLife B
acuvtuu ang voles. For some people, a major

component uup {rom -nug.oun or spiritual

.oxvltuncu T accivi:iu.

.

C. Relacions wich parencs, siblings, or ocher
telacivas (76X) - . T

‘D.

i1

e,

»

#aing asrried or having a girlirziend or bqyf-und.

The relacionship iavolres love, cowpeaionship, ) - M
sexual sacisfaction, underscanding, communicacion,

appteciacion, davocticn, and sontencmenc.

Socializing (512%) - -

Eacertaining ac homs'or elsevaere, itcanding
-partias or octher social gacheriags. msecing nev ' 5
participacion in soculuzng c:gmd.zaum and

'

clabe. . “ «®
daving and :u,sgj cauc:m (s82) ..

Haviag children and becoming a parsasc. This
relacionsiaip iuvolves wacching cheir development,
spendiang cime wich them and enjoying them. Also
included are chings like aoldigg, $uiding, help~
iag, aworeciacing, and learning from chem and wich

»

them.
. .
. 0.

Noce: From Table 2 of Tlansgas and Rose-tfc (1979).

*The qumbers in psm:.'nuc acs. che porc.:uu of '
“—me "Eo be ’

"importanc. or very importanc for their qualicy ot '

1life (Ylamagan § Russ-Zfc, 1973). L o

- EST COPY AVAILABLE .‘

Aruitoxt provided by Eric:

v

INTELLECTUAL AND CREATIVE DEVELOPMENT

tnuunc:uﬂ. dpvelopment (842)

bserning, actanding school, acquiring desired
«nowledge and aental abilicies, graduscing, aod
problem solvimg. Other aspeccs involve iaproving
understanding, compcrenansion or appreciacion in aa
intelleccual area :hrou;h accivicies in or out of
school.

Creacivicy and jersonal axpression (50%)

Showing ingeauity, originalicy, {maginacion in
ausic, ave, weiting, nandicrafcs, drama, phocogra=
phy, practical or sciencific macters, or averyday
acuyiczu.‘ This also facludes axpreesing onuself
chrou , colleccion, a personal ;roj.c: et an .
accom! L ¢ ot achievemenc. .

Pnﬂ.m and obuwutoul uc’n:tml
accivicies (35%)

Parcicipacing in vacious kiands of passive recrea~

Cilon, such as wacching szelevision, liscening co

mueic, teadiag, going co the movies, and going co

encercainmant or sporets dvencs. IC also {nvolves

mncumg the art and Seauty in maay aspeccs of
..

v K. Active and parcticipacory receeacionsl
Haviag parencs, siblings, or ocher relacives. In -accivicies (532)
chese relacioaships, one sxperiences comsunicacing ) , A
with or doing chings wich zhem, visicing, anjoye Parcicipacing {n virious kinds of actcive recrea~
ing, shaving, underscandicg, being helped by, and - tion, such as-.sporcs, huncing, Zishing, bHoscing,
helptng chem. The fesling of Helonging and. having - camping, vacacion cravel, sad sighcseeing. Thie
someonsa Co discuss chings with is a large compon- aay also favolve such activicise as playing saden-
enc. ' Cary ovr actgive zames, singing, playtn; an inscgu- -
" - . @meng, danci.ng. or acting.
Relicions with frieads (752) ' - .
Having close friends. In shese relaciocnsnipe ode CAREER D’-'Y-OPHE‘T J
* shares accivizies, interescs, and viaws. Iaportant .
aspeccs of chess relacionships iavolve being L.  Qccupacional role (iob) (90%)
accepcad, visiting, giving and receiving help,
love, trust, suppore, and guidance.: « Esvi.ng incerwscing, challeaging, cevatding,
) . worchwhile work {n a joh or home. This tncludes
Relacions wich'soouse (girlfriead or. doing well, using cae's abilicies, learniag and
boviriand) (92X) . . Caw ‘preducing, obcalaing recognicion, aad accomplishe

" ing on che job.

Material well-being and finsoctal u'gu:tg {73%)

Having good food, home, posesessions, comfores, aad
expeccacions of sheea for the fucure. Yoney and -
finsncisl security are typically importanc Zace
cors. . For soec people filling zhese neede is
prizarily relaced co cheir nléors or those of

. :hu.r spouss. ) “

CIvVIC ozvu.onmrr

Accivicias velacl

governmeacs (45%)

Kaeping informed chrough the zedia; parsicipacing

o by vociag and ochnr ‘communicacions: having. and
appreciacisng one’s policical, socisl, asd relig-
ious freedom. Oue compomenc of chis includes
having living condiclons sffscted 9y regulactoas,
lavs, procsdares, and policles of governing agen~
cies and che individualy sdd z:onpa chec influence
aod operace chem.

Acsivictes celsced co Helpin 3T_encoutaging
mﬂu—._ﬁ&» :

Sslping or encouraging adelcs or childrea {ochar
cthan ralacives or close friends). This caa be

£o_lo natioanal

& HiFET Gf some organiration, such as a ciuceh,
club; or volumceer gToup, chac -:om for che
) bmitc of other ncph.

dons through one’s efforcs as an MMM
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NAEP effort. Table 5, taken from Flanagan (1978), summarizes the broad-
gauged goals of elementary and secondary eduction as enunciated by state
governments within the past decade. Flanagan has noted their similarity_' |
to the critical dimensions affecting the quality of life of adults that

“have emerged from his research, as well as their similarity to the cardinal

principles of secondary education as set forth in 19l8 by the‘Gommission"
on the Reorganization of Secondary Education—;"health, coumand of funda-

, mental proce;ses, worthy home membership, vocation,tcivic education,

worthy use of leisure, and ethical character.”

The value of having a concrete list of. general educational goals and
critical areas of 'adult life 1s that it can help clarify the various
perspectives in terms of which the assessment objectives might be. eval-
uated. In fact, such a concrete’ ‘description can help various constituen-
cies to clarify the perspectives. from which they are evaluating-assessment
objectives, highlighting similarities and differences relatibe to the”
views of others, and aiding in reaching a consenSus. The convetgence in

the above descriptions sug

sts that the prospects are good for achieving
1 framework for NAEP. '

S

To this point in time, NAEP has not had any general conceptual frame-

a consensus on a conce

work that is linked to the overall goals of education. Only one of a
number of alternative possibilities is outlined above, albeit one that has

much to recommend it. The potential benefits of adopting a workable

framework are immense, however, and we recommend that alternative options

be identified and presented to the APC to begin consideration of this

igsue.
. 2. The developd;ht of priorities for assessment among areas,
subareas, and specific objectives.

This issue is- perhaps one of the most sensitive for NAEP and is
central to the responsibilities of the APC. Up to now, priorities have
been primarily reflected in the frequency of the assessments in various
areas, as noted earlier. One-could undertake to count the numbets of

items in each agsessment that have been related to each objective and thus
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L Table 5
Educational Goals for Elementary and Secondary Education

:
;

as Adopted by State Governments

L

Physical and Mdteriil Well Being

Personal Develop';nent and

Fulfillment

22 A.

29 C.

24 D.

36 E.

. 89 F.

Each individual must develop
an understanding of the prin-
ciples involved in the produc.
tion of goods and services and
of the skills relating to the
management. of personal re-
sources.

. Each individual must acquire

good health and safety habits
and an understanding of the
conditions necessary for
physical and mental well-
being.

Each individual must develop
the knowledge and respect
necessary for the masntenance,
appreciation, protection, and
improvement of the physical
environment.

Rcli&ms with Other People

Each individual must learn the
rights and responsibilities of

_family members and prepare

for family life.

Each individual must leam to
develop and maintasin inter-
persongl relationships and
have command of social skills.

Social, Commiunity, and
Civic Activities

Each individual must come to
understand and appreciate
different cultures, govern.
ments, races, generations, and
life styles.

. Eachlindividual mustlearn the

rights and responsibilities of
citizens of the community,
state, and nation.

47 H.

38 1

36 J.

45 M.

35 N.

29 O.

27 P

. time. .

Each individual must mhsgr
the basic skills of reading,
writing, speaking, listening,
computation, and problem
solving.

Each individual must mester
the skills of constructive and
critical thinking and decision
making so that he or she can
deal effectively with prob- -
lems in an open-minded and
adaptable manner.

'Each individual must gain

knowledge of the human
achievement and experienice
in the areas of natural sciences,
social sciences, humanities,
creative and fine arts.

. Each individua] must gain an

eagerness for leqrning and self-
development bekond the for-
mal schooling protess.

. Each individual must develop

a posstive self-image and an

understanding and apprecia-
tion of his or her unique ca-
pacities, interests, and goals.

Each individual must select
and prepare for a career of his

or her choice consistent with

his or her capabilities, apti-
tudes, desires, and the needs
of society.

Each individual must develop
a personal philosophy and a
basic set of values, morals, and
ethics acceptable to society.

Each individual must acquire
the desire and ability to ex-
press himself or herself cre-
atively and to appreciate cre-
ativity in others.

Recreation b
Each individual must have
knowledge of and skilis in rec-

reation and leisure-time activ-
ities for nonvocational use of

Notes:

Information in table 1s from state governmauds except Arkansss, |

Indiana, aad Mianesoca.

The figure at the left of each

1 indicates the aumber of states

chat' have adopted 4i¢ as one of their educationsl goals.

.

=21-

b ]




.

infer the inplicit priorities that NAEP has observed. Howev;r, no explicit
priorities are evident except for proportional emphasis‘(percent of exer-
cises) in the subareas of math and of science. The assumption appears to
have been that all objectives are important, if-not equally important.

The problem is that the numbers of objectives in many areas are more
numerous than thé number of exercises that could be administered in a

given asgsessment, hence some objectivos have obviously not been aseesaed,
at least not conaistently. Instructibns for NAEP exercise development do
not’ appear to set priorities, and the;primary considerations in deciding
on the inclusion of exercises are'th# following: ”

e Whether the exercise is referenceable to any one of the NAEP
objectives--i.e., appears t% be a legitimate assessment of
the objective. |

e Whether the exercise is relatively low in cost to admin-
ister--individually administered exercises are more costly
~and have been dropped in recent years; performance exercises
(e.g., measurement of small group participation in citizen-
ship) are also more costly.

This has inévitably meant that some objectives have had lower de facto
priority--either because relevantfitems were not generated by exercise
developers in the first place of becauee no cost-feasible means of testing
them had been devised. Such limﬂts are inevitable--resources are never
unlimited, and choices have to bh made. NAEP could take a major step
forward in communication with ids audience and in stabilizing the indices
of education progress that it can provide, however, by developing explicit
priorities to guide the develophent of exercises and their assembly into
assessment packages: o ¢
A

We recommend that this issue be raised:with the APC. Because of the
sensitivity of this matter and the diversity of perspectives that poten-
tially exist on priorities, wefalso suggest here a mulfifaceted approach
to providing NAEP with a defeqaible method of priority setting, one that
makes the most appropriate us¢ of the judgment and experience of all sorts

of lay and profeesionalhpersqns concerned with education. Thig approach

has bden used very effectively in thé&past to define the objectives of an




~
assessment program. This past experience is useful to recount in that it
1n&1catea the potential of the approach to proVide‘a reliable basis for
determining and stabilizing the knowledge to be assessed and its potential
for clarifying and reconciling what might appear to be irreconcilable N
differences in the perspectives among those who will be affected by the
assessment. The circumstances of the previous use of this approach might
appear different from the context of NAEP, and in fact the purpose was

" quite different--the development of content specifications for science
tests to evaluate applicants to medical school. However, many of the
‘basic issues and problems 19 arriving at a consensus on what was to be

tested were similar and the lessons learned appear applicable.

For many years before AIR undertook reéision of the admissions test
given by medical schools (the MCAT), there had been increasing debate and
dissatisfaction with the previous assessment tool. Meetings were‘held
over a two-year period concerning the problem of how to evaluate appli-
cants. A feeling had arisen that the scientific preparation and academic
quaiity of‘Ehe applicants was ‘such that‘attempting to make fine distinc-
tions on the basis of more and more advanced and specialized preparation
in science was ill=-advised. Conversely, more nontraditional students,
(,/‘ women and memberé of mipority groups, were applying, and there was ; need,

not only to provide a fair assessment of these applicants, but to provide
r ' a more diagnostic assessment of their strengths and any needs for remedia-
i tion were they to be 4dmitted. Yet other traditional differences in
| perspective existed between those teaching the basic sciences in the first
two years of medical school, the clinical science facd&ty. and practicing
physicians, to say nothing of the perspectives of undergraduate college
faculty and advisors. College faculty had serious concerns about the
impact of a national test on their curriculum, which was not. exclusively

-

aimed at preparation for profellionnl'lchool.
When AIR was placed under contract to'devolop the new assessment
specifications in 1974, it was in part because we offered a means of
resolving these differences. Among the persons most likely to be affected,
however, there was still a high level of anxiety and cyanicisam about the
- possibility of achieving @& cousensus. =~ .7 " R

Al

i
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AIR consulted with educators and studied curriculum outlines and .
texts used widely in introductory biology, general chemistry, organic e
chemistry, and physics at all sorts of colleges across the country, in-
cluding both the most and least selective schools and those with various
‘miasions(and\student body compositions. The result was a comprehensive
and detailed outline of topics taught at any of these schools in the four
subjects. The deans of all U.S. medical schools as well as representatives
of all the special interest groups were then asked to providc‘noﬁinations
of persons qualified by experience and breadth of perspective to evaluate
the relevance of prior scientific knowledge to the medical school curric—
ulum and to medical practiée from each of the following groups:
science faculty, clinical sclence faculty, physicians in practice, an
senior medical students and residents. We specially sought nominations of
women and minority group members. In the"end, over 300 highly qualified
noninees from all of the concerned groups and segments of the medical -
education community were constikqted as an evaluatien panel. The panel
did not meet. Each individual made deletions, additions, or modifications
as needed and then provided independent evaluations of each topic on the
detailed outline. The first rating was of the extent to which a student's

mastery of the curriculum in medical school would be impaired by a lack of
understanding of the topic at the time of entrance, from “not at all
impaired” to "seriously impaired.” The second evaluation was of thé
frequehcy with which éhd topic was utilized in the practice of medicine.
It wds evident that the ratings were done in & thorough and thoughtful

manner.

When the results were examined, it became clear that there was a high B
\ degrne.pﬁ-agreement among raters, regardless of their position or personal |
backéround, on the importance of different toplics relative to each other.
The differences showed up primarii& in the overall levels of the ratings,
which did differ between groups. Thus, students tended to see the science
material, as a whole, as being less important to mastery of the curriculum,
as did women and members of minority groups; medical basic science faculty
gave it highest overall importanc;. The agreement on relative lmportance .
of topics, however, provided the key to setting priorities for the inclu-
sion of items on various topics in the test, by providing a basis for g o

) : , |
34 , |
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eliminating material”the understanding of which was judged unlikely to
affect progress, hitqrr because {t was not relevant to medical training or
practice or because it was covered in medical school and was not pre-

requisite.

What is proposed for NAEP is that the process of review ;nd revision
of objeétivea be structured and supplemented by a similar systematic
survey to obtain the judgments of relevant knowledgeable persons on the
importance of each NAEP objective and possible additional objectives in
terms of the following criteri;:

e the extent to thch a student's mastery of the curriculum at
the next grade level would be 1mpa1red if he or she had not
mastered the objective;

e the extent to which the knowledge skillé, understanding, or
attitudes embodied in the objective make a difference in
adult daily living.

The individuals surveyed should include concerned individuals with
recognized breadth of perspective and judgment representing all facets of

the educational world, including:

chief state school officers

legislators

state and local school board members
+ school district superintendents

school administrators

teacher educators

classroom teachers

students -

lay citizens

curriculum\!pecialiats

v subject matteg specialists
' representativéwnof major professions and career fields

These individuals should be selected for their breadth of expertise and
experience and their interest in edutation. They should also be selected
80 as to include persons from all regions of the country, diverse ethnic

backgrounds, and both sexes. A broad sample of organizations and agencies

representing the perspectivas to be included should be enlisted to nominate . .. .

-
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persons to be surveyed. Thus, for example, nominations coulé'te invited
from the Council of Chief State School Officers, the National Association
of State Boards of Education, the Americah Association of School Adminis-
trators, the National School Board Associghﬁpn, the National Parent-Teacﬁer
Association, the National Education Associatiop, the American Federation

of Teachers, and so on. A list of relevant oréanizations and individuals
to be invited to submit nominations should be drawn up and qpccificglly
reviewed by the APC. The goél should be broad {nclusiveness, with a view
to screening only for expertise and relevant experience and to ensuring
sufficient representation of persons from various perspectives and back-
grounds. An Objectives Evaluation Panel consisting of about 300-400
persons is necessary to ensure sufficient numbers from each subgroup to
permit meaningful comp&rison of ‘'ratings among subgroups defined in terms

of their position within the world of education and the background of the

rater.

We recommend that the process of selection of the Objectives Evalua-
tion Paael also be used to identify a subset of subject matter experts,
educators, and lay persons with appropriate expertise and interest to
serve on eight Assessment Area Advisory Comnitteéd to the separate nlless-'
ment areas.

Careful thought will ;eed to be given to the precise task to be
presented to the Panel. As they are currentiy written, the NAEP objectives
are too variable in format and apecifiéity to be rated directly. There~
fore, prior to the survey, NAEP staff, with the assistance of expert _
consultants in each area, would have tp prepare a master list of educa-
tional objectives in consistent form for each assessment area. This list
would include all current NAEP objectives plus any additional objectives
suggested by NAEP consultants and staff and by consideration of sets of
objectives developed by other groups. Because the entire set of detailed
objectives is likely to be extremely large, it should be organized hierar-
chically within subject matter areas and grade levels: primary, inter-

mediate, and secondary.

e




The overall goal is Fanbtain evaluations in the context of the
entire set of NAEP objectives, not only on a discipline-by~discipline
basis. Thus, all panelists should be asked to rate all objectives.on the
two criteria listed above. Specific subsets of the panel, notably subject
matter sbeg}diists. teachers, and those dealing'with curriculum in partic-
ular subject areas and at particular grade levels, should be asked to make
ratings at a more detailed level within their special areas of expertise.
The detaile& objectives should be available to all evaluators.’and the
evaluators should be asked to eliminate objectives they consider unimpor-

tant in each area prior to assigning their ratings.

The results of this survey would then be analyzed by NAEP staff both
for the ratings of the panel as a whole and by subgroup, and the results
should be summarized for the APC and the Assessment Area Advisory Commit-

tees. NAEP staff would use the results to prepare:

1. recommended revisions to the objectives,

2. a plan for emphasis in the assessmehts in terms of the
numbers of items to be allotted to assessment of particular
objectives, and

3. sets of overall exercise scoring weights to be used in
constructing semmary performance measures based upon the
rated importance of the objectives.

~
‘ Different weightings could, for example, reflect the importance of
objectives in relation to the curriculum progress perspective (criterion 1)
and in relation to the knowledge application perspectives (criterion 2).
Other weightings might reflect the perspectives of particular regions of
the country. Eventuslly, specific state and local education agencies and

other bodies might o request special reports with weightings of

objectives in relation to some alterndtive pattern of emphasis. As long
as the pattern of developument and adainistration of exercises across
objectives is controlled appropriately, the pumber of special indices that
may be reported is virtually unlimited. The ratings, however, would
provide a very defensible basis for the development of basic indices of

progress to be reported on a regular annual basis. And given some stan-
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dardization of the format of objectives across areas, it would be easy to
generate special across—area indices such as indices related to particular

areas of adult life or to particular skills (e.g., decision-making).

In future years, the rating process could be repeated in briefer
format to ensure that the objectives remain current or are revised accord-
ingly. Our experience suggests that this sort of process yields results
‘that are much more stable and reliable over time than the results of
committee consensus-development efforts. Thus, we anticipate that it
would be desirable to check on the currency of NAEP's oﬁjectivcs at 4-5
year intervals, with appreciable shifts anticipated on a longer time

-

. scale, perhaps over a decade.

3. The development of criteria by which student performance is
s to be evaluated.

‘From its inception, NAEP has wisely avoided attempting to set national
"performance standards” against which schools, districts, and states might
be compared--whether these be so—-called minimum standards or standards of
excellence. There is an issue, however, which is often confused with
standard-setting, that does need to be considered in connection with the
statement of individual objectives for NAEP. The issue is whether an
attempt should be made to bring NAEP objectives closer to the ideal of

. "true” educational objectives--that is, "instructional outcomes delcribed
in performance terms” (see the Foreword by William M. Shanner to the PLAN
Master Objectives, 1971, reproduced here as Appendix A). As Shanner

pointed out, even some of the systematically constructed objectives of the

PLAN curriculum forleadel K-12 in language arts, mathematics, science,

and social studies and guidance were open to multiple interpretation

because they lacked a description of the stimulus condition under which a

student was to perform or were simply statements that failed to suggest -

any sort of criteria. NAEP objectives, drafted originally in a period

when the concept of instructional objectives was less faniltar and when

the thought of any kind of national assessment Wis potentially threatening,

are subject to similar criticism, but the problem is somswhat more per= . . -
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vasive. As Shanner has poiﬁted out, "to have critical comments made about
one's objectives should be taken as a compliment, since this can only
happen when one has taken the troublé to think them out and write them
down.” 1In this sense, NAEP is deserving of high praise for its efforts fo

make explicit many important objectives of education. However, there are

important reasons why objectives should specify stimulus conditions—e.g.,

"Given a written passage whose tone makes us Judge a character's action

unfavorably,...” or "Given a bank's interest rate, a-credit union's inter-

est rate, an amount of money to be borrowed,..."” and so on. They should

then specify what the student is to do and the criterion by which perfor- - (,«\

mance is to be judged adequate or inadequate--in the latter example,

"determine whether a loan from Ehe bank or one from the credit union/aould

cost less.” Another example might be "Given a list of staements describing

group relationships, recognize those that show prejudice and those that do

not,” or “Gi;qn the major digestive structure of humans, identify the

function of each structure,” or again "Identify three ways in which an

individual in the United States can influence the decisions made by his

elected representatives.”

4

Avoiding ambiguity and properly stating the detailed assessment
objectives is the only way of providing effective guidance for exercise
development, and in the end, the ;xercileo. not the objectives themselves,
provide the measures of educafional progress. Instructing exercise devel-
opers in a loose fashion to "write items that ;re a direct measure of some
knowledge, skill, or attitude stated in the ijective" or to "be sure that
they measure something which will be meaningful to report”™ does not pro-
vide them wiéh cdough guidance to ensure that the exercise will be a valid

" measure of the objective. The basic objectives should do much more to

constrain the writer to an appropriate task to present to the student in

order to measure performance on each objdctive.




Annual Agsessments of Leafnins Areas

There is widespread agreement that the deterioration of performance
of NAEP to the point that assessments cannot even be conducted once a year
is unacceptable. ' Moreover, we claim, the early design decision to focus
each year on a different assessnent (or, originally, assessments) is not
optimal for efficiently achieving the goals for which NAEP has been and is
inceqded. '

We recommend that NAEP carry out annual aslellnencl; spanning the
space of skills that make up educational progress each year. This change
to NAEP will

(1) 1increase its utility by making it possible to respond to
needs for data on emerging policy and research issues;

(2) 1increase its utility by increasing the power and stability
. of the educational progress time series;

(3) 1iancrease its utility by creating a basis for estimating
the relations of educational achievement in different
areas to each other as well as to program factors;

(4) 1increase its efficiency by eliminating redundancies across
areas;

(5) 1increase its efficiency by introducing a smoother flow of
exercise development, data collection, and analysis and
reporting activities; and

(6) increase its acceptability té students and teachers by
providing exercise packages that are more interesting and
have higher face validity for ghs'goall of assessment.

It may appear difficult to reconcile these numerous benefits with the
fact that the direction NAEP has taken has been away from broad ananual
sssessuents. In this chapter, we will (1) present an overview of our
recommended change, (2) oxpla}n the benefits listed above and how they can
be achieved, and (3) describe and estimate the costs associated with this
change. . '

-
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General Specificaﬁjpna i . ' ﬁ

L )
Evaluation of a strategy such as this requires joint consideratiomn of

a.variety of factors. To provide a basis for the evaluation of annual

recommend that the NAEP grantee carry |

assessments, we describe hére the overdll design we have in mind. We
ut a single assessment each year,

using matrix sampling as bef&re;'but~db€éringvobject1vea in most or all of
the areas that NAER\yas desiéped to address, including: ’
-

1

Reading ' Other Areas:

Writing Career Development
Mathematics Foreign Language
Science - Art
Social Studies Music

Health

with exercises designed so as to agsess:

Knowledge Acquisition
Internalization of Processes
Ability to Apply Skills
Attitudes toward Skills.

"

The number of exercises in each content area may change from .year to year
as information needs as well aﬂ the skills to be leprned in schools
change. The previous chapter ¢1scussed the process of objectives re~

finement.

We assume that between 500 and 700 exercises will be assessed for
each age group each year, in roughly 30‘pncketo of 20 exercises each. The
critical change is that each packet would cover most, if not all, of the

areas of tﬁc assessaent. To nllow estimation of correlations bstween

items in different packets, each student would complete three of these
packets. In carrying out this plan, each selected student would need to
take part in a two=hour testing session. (We have not encountered any

strong opposition to this increase in testing time in our discussions of

this issue with leading state educators, especially if uqiful feedback




could be given to the schools; however.jour plan would also work if test-

ing could not’ be\ done in two-hour sessions.) . .

L]

Under this design, somewhat fewer students are needed at each age -

group or grade than im past assessments (roughly 202 fewer), because of
the doubled administration time and the in¢reased power and hffIciéhcy .
provided by uaing(inq‘grated instrumentation gacﬁ éear. Each assessument
exercise will ye given to roughly 2000 students (requiring a total of

20,000 students in each age group), and every exercise will be paired with .

every other exercise for approximately 140 students. Althoygh the data

base for each exercise taken by iéielf is smaller than in some of qhéﬁpalt :

4

assessaents, the power of the assessment will be EESE groatgr because
(1) exercises will be combined rationally into composite scores and )
(2) results of assessments can be combined, as well al'coupared; from each
year to the next. . . '

‘ The Schedule of activities for NAEP under this modified design would
constitute a two-part "fugue.” The time period for a particular ;llll-- :
.ment, from initiation of‘exercise writing to publication of the aain

report aﬁd public~use tapes, would be two years (Ane year of preparation
and one of data céllection). so that at any parcic;lar time work will be-
in progress for two successive assessaents. kt\the beginning of gdcﬁ
two-year aanensn;;t peribd. projsctions of issues that will be important
two years later will be made and presented to the Assessuent Policy Com-
mittee. These deliberations will lead to the weighting of different areas
in the developaent of the assessment forms (i.e., how many items to include
in each area) and possibly to the occasional identification of new objec-
tives that may need to be added to the assessment. They aay also lead to
plans for oversampling of certain subpopulations of schools or students

during the assessaent.

@

v 7
Exercise writing can occur throughout the year at times convenient to

the item writers, but during the first three months of each assessment ‘
period, the goal will be to coaplete the pool of exercises to be used in

that assessaent. The following six months will be used for review, try-
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~ outs, revision, and approval of drafted forms. At‘tbe game time,“schools '

will be selected and contacted for participation in the following year.

 The instruments that are developed will be,administered accordingvto.
a sthedule like that curreantly in place, in order to maximize th¢ compara--
.7bility of the data across time. Activities'in thefsprlng of each

will focus, ratber intensely, on dat\-processing and the productig
reports and public-use tapes. In tHis way, the results of each anY
assessment can be released in the summer followi‘g the assesgment.
course, this does not mean that numerous secondary analyses will not be

carried out at a more deliberate pace. ' , ¥

.,‘_Potent ial Benefits

Let us now consfd:r the benefits.that will accrue due to this innpva-
tion in design.
- | .
First, because all content areas are potentially covered by the

assessment each yedr, the data base will be much more responsive to pro-

“gram evaluation and policy needs, botb before data collection and after
the fact 'bAs soon as'an issue appears to be emerging, while the epeciflc’
object es for one year'siassessment~are being weighted, planning can be
carried out to collect the background and program data from: the students
and schools that will make the achivement data relevant to the 1nformation
needs. There fill be no need to wait several years for the next cycle in

4

which the relevant asgessment (éf;., sc&:nfe or reading) will be performed.

i

Even after’'the emphases of an assessment have been decided upon, the

possibility for annual comparisons, related to program data collected from
a different source, will dramatically increase the relevance of the

achlevement data to policy research and evaluation needs. For example, -

"with the current design, it is-impossible to eVvaluate the possible effects

of the change from "Title I" to "Chapter I” on achievement, becadse thg§

- basic skills assessments have insufficient ‘resolution.” If comparable

assessuents had been carried out each year befWeen 1975 and_l985, we would . b

4]
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be in a better position to make statements about‘the importance, or lack

thereof, of the federal role in compensatory educatfon.

N

This design 1is also highly compatiple with a partially longiquinal
school sampling design, in which';ach school would be visited in two or
more assessment years. The use of an integrated anhuai assegsment instru—
ment coveting easenéially the same areas each year is, of course, neces-

;ary 1f the longitudinal study is to be part of the overall assessment.

-

Even if there were no other advantages, this greater flexibiliﬁy for
use of the NAEP data to address policy research and evaluation questions
wduld, we believe, outweigh the costs associated with the change (which

are discussed in the gection below).
R

The second major advantage that derives from annual .assessments that

-integrate most or all content areas is the greater stability and power in

the time series. Over 15 years, at most four assessmeants have been per-

formed 1n each content area, and this frequency is quite insufficient to
begin to develop time-geries projectidn; or tests of hypotheses about = .
relations of various factbra to educational achievement. At the present
. rate, Ewenty additional years will be required before the hata series
become useful for these purposes; however, addition of a new data point
every year, even if it were somewhat less reliable, would dramdticéily
reduce the waiting time before the data could be usedlfor econometric and
other - modeling. Moreover, the currently accepted five-year periodicity
for thé core assessments is too long to provide the basis for invéstigating
relations to events that change from year to year. If the math assessment
results in 1982 differ from the results in 1978, it is impossible to |
relate the changes to exogenous factors that changed over those four
years. If math assessments had been carried out annually, however, pos-

sible effects of such factors as the growth of computer awareness, of

unempioyment,‘or of school closures on math skills or attitudes might be

examined. ' -

The third way in which the proposed design would increase the utility

pf NAEP data 1is by prdviding data for estimating relations among achieve-

-
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e

’ aent,in'different areas. Because each exercise set given to a student -

;woﬁla span the range of educational objectives, and because the recommended
‘matria,sampling design would ensure that an adequate number of . students
-regpond tqQ each pair of exercises (by combining all possible pairs of }
packets of 20 exercises when composing'the two-hour test booklets), com~
plete interitem cotrelation matrices could be estimated. This will open
fup a broad vista of analytical uses for NAEP data not now possible.

. ' Nearly all policy research issues,.evaluation iasoea. or educational
practice issues that can be addressed empirically require data on rela~
| tions, not merely on levels of single}variables. In many cases, the most
. important relations are between an achievement score and a vector of

hypothesized factors that affect that score. This is not the ooly impor-

tant type of relation. however. Relations amoggrachieyement test areas
are also importamt. For example, the following issues require these

relations.
o 1Is low science achievement by particular target groups
- related to low reading scores?

e Does a program that- raises reading scores also raise science
scores? , -

e Are problem solving skills generalized across the areas of
science, math, social studies, and reading?

e What abilities are related to a positive attitude toward
activities in science, or in music or art?

e For which content .areas is variancé between schools largest,
for which ia variance within schools largest? ' r

e How many factors characterize within-achool achievement? . ,
Between-school achievement?

.

Each of these three waya of increasing utility, greater responsive-.
neas, greater power and stability, and greater research applicability
A/ ’would itself outweigh the costs of this.change in the design of NAEP, but
. there are also increases in thevefficiency of NAEP data-collection that
compound the advantages of the integrated annual assessment.




First, by considering the space of educational objectives in a unified

framework, substantial redundaﬁcies in test items can be eliminated. For

example; it will be unneceéaar# to include subject matter reading items
twice, both as assessments of reading and as assessments of the. subject
matter. And, to the extent that problem solving involves the same skills
across areas, this type of skill need not be covered as completely in each
and every area. The implication of the elimination of these redundancies
is that more independent information can be gathered in the same time
period. Items whose response could be very well predicted f;oalother

reponses can be replaced with more informative items. Y

Another benefit to efficiency is in the flow of operations in the
conduct of NAEP. “Start-up” |costs for different assessments will be

" virtually eliminated becaua;qthé assessments will be cohfiﬁuously on-

going. In particular:'

e the pool of exercise writers will be continuously monitored
and improved in all .subject matter areas;

e exercise writing can be done on a convenience schedule,
which will increase the availability of top levels of exper-

C: tise;

e forms preparation and clearance aiMd procedures will be much
more similar from year to year;

° reﬁuirenents for data collection staff training will be
reduced because of the similarity of procedures from year to
year;

@
4

e psychometric analyses aimed at improving the item pool can
be standardized, thus reducing cost; and _

e a common format for an annual Report Card (an annual
National Assessment summary report) will facilitate its
quick production each year.

Finally, we expect that the new format, with items from a va;iety of
areas, will be better received by both schools and students. Students
will like participating better because the assessment will be both less

boring and less intimidating. The reduction in intimidation will come

from the fact that it will be clearer that the assessment is really not a
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test of any individual student, because,so little time is given tblany
particular coatent area. The attraction to schools will B; that,the
assessment package in any particular year more clearly covers the breadth
of the educational objectives of the school, quthat 1f the school chose
to extend the testing to a larger fraction of its students, the NAEP
instrument would be a reasonable-assessment tool for the school. The same
logic also applies at the LEA and SEA levels. Consequently, we expect
that the change in design may actually reduce efforts needed to induce
schools and students to provide,thé required data, even with the proposed

increase in individual testing time.
\

Potential Costs

»

. On the cost side of the equation, there are two factors to be con-
sidered: (1) thatrdata collection will occur each year, rather than every
other year, and (2) that the asgsessment will span the range of subject
matter areaé each year, rather than focusing on one or two areas. Con-
cerning the first point, AIR has estimsted costs and finds that there 1is
no reason to suppose that assessments cannot be carried out every year
within the authorized budget. The more interesting quettiént center on
the costs of an iﬁtegfated assegsment vs. tepafate subject matter assess~
ments.

\ , .

A first reaction to this propq,ql for change in the NAEP design might
be that there is only one essential cost increase that must be taken into
account in evaluating its feasibility and detirabiiity: the éost of
increased testing time per student, if we are to conduct two-~hour sessions
instead of one~hour sessions. However, in order not to overlook any
substantial cost component, we must consider all three phases of the
assessment in detail: instrument development, data collection, and anal-
ysis and reporting. The increased testing time, of course, falls in the
category of data collection costs.

When comparins an integrated assessment design to separate assessments

of contont araas, ‘the 1nntrun¢ng- w0u1d be made ﬁswsfliﬁbroxii;iély Eﬁ:ﬂﬁ 5vaﬁjft2::
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same number of items, of approximately the same types, so that increases
in {instrument development costs would be of secondary importance at most.
We have noted that, in fact, the integrated and continuous nature of the

assessments may actually improve the efficiency of item development.

Two cost increments méy result, however. First, a choice will arise
that was not previously present: quanti;ative choices of how many items
in each subject matter area to include in each assessment. In one'sense,
this is an easier decision than deciding whether or not to perform an
assessment in an area like consumer education, for example, because a few
items can be added or dropped much moreée inexpensively than whole assess- '
ments can be mounted. On the other hand, we recommend a careful analysis
of issues and objectives at the beginning of each assessment and consider-
ation by the Assessment Policy Committee (APC) of the appropriateness of
the covetage proposed for gach area.

This cholce may require substantial'discusaion,w;L least in the first
year or two, because there has heretofore not been an opportunity to make
such choices between areas in the design of NAEP. While the barrier of
mounting a separate assebaﬁent may seem to many to be an acceptable excuse
for falling to include gome Qubject matter area, that argument does not
hold for addition of a dozen items. To avoid undue expenditure of effort
in this consideration, the NAEP grantee will need to prepare Justification
for the choices prior to presentation to the APC, whilé'being willing to

alter the design on-the basis of the deliberations of that committee. One
such justificgtion might‘%e the petceﬂtége of school time allocated cur-
rently to the particular areas; another might be the relative number of
items assessed by NAEP, summed over the past dozen years. More fo;yatd-
looking criteria include focus on skills needed for careers, reducing
emphasis on skills that are becdming obsolete, and emphasizing areas about

which policy issues are arising. .

The second potential cost increment involves the‘ptudent review of
the coverage of objectives in each area by professional associations that
BN have \some responsibility for cutticuia in those areas. Although in the

past it was necessary to maiﬁzain close communications with a particular-
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association only when planning an assessment in that area, a more contin-

uous 1nteractiqn will be required when all areas are being simultaneously
assegssed. In spite of the fact that the resulting interactions will
require careful management, we believe that they will ultimately benefit
the effort to assess educational progress as a whole:

The major cost increment, as noted above, is in the data collection
phase. This is primarily a cost to the participating schools and their
students, rather than a direct cost to the government,.;o its analysis is
particularly critical.

Rather than conduct an assessment involving 25,000 studenﬁs for one
hour each, our proposal is to conduct an assessment involving 20,000
students for two hours each. The reasons that two—hour sessions are to be
prefgrred over one-hour sessions for the purpose of the assessment are
(1) data collaction costs to éhe government are smaller per examinee-hour
and (2) it would be difficult to cover the range of subject matter areas
and also collect important background information in one hour. The incre-
mental burden is from 25,000 student hours to 40,000 student hours, but
this needs to be placed in the perspective of the.3 biilion.indtructional
hours that occur nationally at each grade level. The argument that the
additional hour is a significant loss to the individual students is par-
tially countered by the fact that the experience of the annens&ent may
itself be educational. More 1mportang is the increased burden on schools'
scheduling that may occur when planning for a two~hour session instead of
a one-hour session. To minimize this burden, care must be taken to work
with schools at an early boint to set up convenient schedules. School
administrators we have talked to agree that the difference between one-
and two-houl® testing sessions is an important but not crucial factor in '
deciding on participation in NAEP and that two hours would be quite accept=

able 1if a reasonable rationale were presented.

One particular cost that has been suggested to be’associated with
testing across subject matter areas is the increased porportion of time
needed for 1nntructionn; This position is questionable, however, becauss
to & great extent instructions fo&ui‘oﬂ'thd'fofﬁdﬁ'6f'ixitc10¢;, not their
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content. It should be possible to define exercise formats so that the

same fornnt; occur across the various topics. Multiple-choice items in
biology, healty.'hiotory, an&.reading inference skills should not require
separate 1nntrh¢tions. Thus, even though several content areas are con;
tained in An‘cxcrciig bookleé. as long as the exercises are grouped by
format, little or no additional instructional time should be needed.
Finally, we need to consider costs associated with analysis and
reportings For'thevprimary assessment report, the costs should be de-
creased, hot increased, because the format and contenthwﬁll renain con-
stant across assessment years. On the other hand, if Sne wishes to focus
on a particular subject matter area, more powerful analyses can be done by
combining data across assessments. This is essentially an extension of
"matrix sampling” to the dimension of "years,” and it requires the same
type of combination algorithm as the other score generations based on
matrix sampling. Thérefore, we do not expect additional analysis costs to

be large.

Conclusion

From this evaluation, we conclude that the benefits of this design
change to NAEP significantly outweigh its costs. In addition, integrated
annual assessments would be especially beneficial when combined witﬁ
certain other design and procedural changes discussed in this report (for
example, issue-based weighting of objectives, psychometrically sophisti-

cated item development and analysis, or computer-assisted testing).




Measurement FPounded on Modern Pozchom.tric Theory

Bacgground .

/
When the National Assessment was being planned in the late 1960s, 1t'

- was realized that traditional approaches to behavioral measurement would
have to be modified very substantially to realize the goaly of the assess-
ment. Conventional oambling and psychometric techniques used commonly in

pychological and educational measurement are designed to assess individuals T

on some psychological variable or achievement construct (see Lord & Novick,
1968). Examples of the former are aeasures of locus of control (e.8.,
Rotter, 1966) or-tcot anxiety (Mandler & Sarason, 1960). Exaamples of the
latter are typical vocabulary or arithmetic tests used to assess attain-
ment of individual students.

The founders of NAEP ware correct in realizing that the National
Assessaent should not rely on conventional psychometric methods. However,
they were not successful in developing an alternate methodology that
sol§eo the nonstandard psychometric problems that an assessaent presents.
Furthermore, piecemeal modifications to the original strategy introduced
in recent years are equally unsatisfactory. The following diocuooion
describes the salient characteristics of the national aoooooncn:, the
nntho#ological probleas these characteristics pose, and two attractive.

solutions to these probleas.

The goata of a national assessment differ froa conventionsal testing
in at least two \{mportant ways. First, measurement at the level of the
individual is noy a goal; results are not to be used in making decisions
on an individual/exasinee. Instead, an assesssent should be designed to
assess & group or an azgrckate so that decisions about the progress of the
group. _aé'a whole can be made. Ultimately, the “group” to be evaluated 1.
th. entire nation; however, smaller units of aggregation such as rcziono
of the nation, states, districts, and types of schools are also of

interest.
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The second important difference concerns the type of material to be

assessed. An aslessment of educational progress should not be primarily
concetned with measuring basic psychological constructs such as intelli-
gence or spatial ability. Rather, an assessment is more properly concerned
with neasurinf attainment in a large number of specific skill sareas that
make up the ¢utr1cu1um in the schools or are thought to be important for
functioning adequately in society.

Aptitude versus Achievement

In the educational literature, this distinction is madé between

measures of aptitude and achievement (see DuBois, 1969; Green, 1974; Snow,
1980). Although the difference between the two concepts 1|‘by no means
clear-cut; achievement, in general, refers to degree of mastery of some
specified performance, while aptitude refers to an individual's ability to
learn in the' future. Some have thought of aptitude as stressing inherited
ability, ease of acquisition, or relative fitness. Others have called
aptitude “generalized achievement”' and oiphasized capacity to learn, solve
probleas, and reason logically.

It is clear that a major focus of any educational assessment should
be on achievement rather than aptitude. Rather than reporting only on a
single generalized achievement score, such as the verbal SAT, an assess-
ment must report on attainment in each of a number of diverse skill
areas. If there is any proper analogy to the Scholastic Aptitude Test, it
is to their so-called "advanced” tests in specific content domains (e.g.,
foreign languages, physics, advanced mathematics) rather than to the two
(much more publicized) basic aptitude scores.

The psychometric problem this creates is that the assessment must
cover a highly multidimsnsional space and report on very specific content
areas. Because an assessment does not focus on a few basic psychological
variables, the conventional puychonetitc model of items as multiple indi-
cators of a single ability may not be appropriate. In fact, iteds appro-~ .
priate for an assessaent can be highly curriculuﬂvdopondont. That is, a
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correct response to an item by a student may depend much more strongly on |
. the instruction the student has had rather than his or her "ability.”

"Thus, a psychometric model that presupposes that a correct response is a

function of the exaainee's "latent ability"‘mny'be‘lell applicable to the . i

psychometric problems posed by assessuments than to the problonl'poled by '

the measurement of aptitude or ability.

~Multiple Matrix Sampling

These differences led the founders of NAEP to construct a design that ' |
differed radiqally\fréi‘fhe design of a conventional large-scale testing
program. Perhaps the most dramafic difference is in the area of sam-
pling. Because the alsellmeﬂc of individual students assumed no impor-
tance, it was decided to employ nonoverlapping multiple matrix sampling
techniques rather than conventional examinee sampling. With this approach,
each examinee responds to only a few items cor%ﬁlponding to a particular
objective but responds to a broader range of items than would be possible
with examinee sampling. The latter feature is important, given the re-
quirement that the a;lellment rep;rt on atcginment in many diverse content

areas.

Used in the context of assessments, multiple matrix sampling has
- several important advantages. First, proper executign of item-examinee
sampling will yield more precise estimates at th¢=§£oqg,1¢v¢1 than will

exaninee sampling. Second, it facilitates the aduinistration of a wider
variety of items within fixed time constraints since each examinee does

" not have to respond to all items in the entire assessment. Third, it
lessens response burdcn‘on the schools and students and serves to lessen
fears among students that the results will be used to evaluate them indi-
vidunliy. o

The use of multiple matrix sampling is unfamiliar to most educators
and researchers, however, and its use creates severdl added complexities.
The most important is that the increased precision for noalufins attain- |
ment at the group level can only be realized if the appropriate estimates
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are computed from several matrix samples. This procedure is unfamiliar to
most researchers, who are familiar only with constructing scales within a
single matrix sample (i.e., dataset). The necessity of comstructing a
scale from items in several matrix samples is hard for most persond”fo.

gralb. To i{llustrate this point, consider the following example.

Suppose a researcher is interested.in measuring some achievement
variable (say addition of fractionl) at the classroom level. Fifty class-
raoms constitute the primary lampliﬁéhunits. Within each classroom, ten
students are randomly selected, and each student responds to one randoaly
assigned ftem out of a set of ten items. Each classroom responds to all
items, but each student only responds to one (randomly assigned) item. Iq
this instance, it is clear that this design assesses classroon achievemen#
more precisely than a design in which one student per classroom rcupondu/
to all iftems. However, the logic of the matrix s;upling design requires)
that the researcher assemble each classroom's score from the responses #f
each of its ten students. The gcore for each classroom is composed of #he
ten item-exaninee samples administered within that classroom. What sh&nld
be reported as an estimate of the score for the population of clas.roou;
is one score based on five hundred individual responses, each to one of‘
the ten related iteas. The relevant components of this single estimate

are the scores from each of the fifty classrooms that constituted the

primary sampling units in the study.

Although this is not a difficult procedure, most educational re-
searchers are unaccustomed to it. In fact, the equivalent of this has not
been done by the National Assessment. Instead, responses at the level of
the item within a matrix sample, are reported. In our example, what would
have been reported by NAEP would be the proportion of students responding
correctly to each of the ten items. This would produce ten statistics,

each based on fifty scores (one student per classroom).

It {s apparent that this procedure does not capitalize on (1) the
fact that a ten-item scale measuring one variable exists, (2) precision at
the classroom level has been maximized (for the ten-item test), or (3) pre=

cision for the overall Qltin‘te.hll been maximized. 1In fact, the current
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NAEP procedure of with'n-booklgt (i.e., within matrix sample) reporting

undernin.s'n major technical advantage .of matrix sampling and leads to
fragmentation of the results of the assessment. The latter point is

discussed in greater detail below.

-

Reporting Results from Individual Exercises

In response to th+ need of the assessment to focus on achievement
rather than aptitude, the 6tiginnl planners of NAEP decidtq that the
reports on educational| progress should take an unusual form. Rather than

constructing any type of scale scoté. NAEP reports would be written in

~ terms of responses to each individual exercise. Such a strategy is con-

sistent with the goal of reporting in very specific content areas but has
some severe limitations. First and foremost, for the meaning of. the
percentage correct to be interpretable, the exercise must have an impor-
tance that is self-evident and unambiguous to the reader. Such conditions
are approximately met in opinion research, such as the Gallup poll and its
competitors. For example, questions pertaining to voter ptefgtence in a
specific election have meaning on their own, without appeal to any psycho-
logical conlttuc: (e.g., liberalism or conservatism) or as being represen—
tative of some domain. This so-called "fixed-itea” approach works well in
social survey research in which the responses to items may be interpreted
at face value. This/is especially true when the question pertains to some
particular action the respondent may take (e.g., voting preferences,
response to a draft notice). 1In such instances, the question is not

thought of as one d;”i~llt3et universe of questions.

Vofy few educntibnal test items have such singular importance, h6w~
ever. More typically, test items are interpreted as representatives of a
population of test items that could be written to assess & particular
skill. The crucial point is that no single item is accepted as the defi-

nition of the skill. Instead, it is accepted that several items define a

domain and that examinees respond probabilistically to these items (i.e.,
some exaainees may get an item right due to guessing, and others may get
an {tem wrong due to carelessness). »fhu-, a strategy of reporting at the
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"item level is fraught with interpretational difficulties. In the area of
‘the NAEP matheamatics assessment, Haertel (1981) posed the basic issue:
. [

Only 7% of seventeen-year-olds could correctly solve the

equation (1-2)2-9 for x, but in another sample, 18% could

"find the solution set of x2-Sx+6=0. Is the difference

due td the wording of the problems? The particular num-

bers? The format of the equations? How are va to general-

1ze about the proportion of seventeen-year-olds who can

solve quadratic equations? How would the p~values change if

these items were amultiple choice, say, rather than free
response? There is no way to tell.

L 4

On the one hand, it is clear that the poréont‘go of correct responses
reported for exercises such as these conveys little, if any, uclnini since
those percentages are a function of the format of the oxorcino, distractors
used, and difficulty of the particular exercise sfem. But on the othar
hand, the public and the educational community iskintorontod in knowing
about level of achievemant iq very specific codfo?t areas such as "solving

# quadratic equations.” The requirement thajan aspessment report on

attainment in many skill areas does not, in fact, fres it froa the require-
ment that those reports be in some interpretable metric that is invariant
with respect to choice of exercise set within a skill area.

.-

Latent Trait Analysis

. }

An important challenge to NAEP is to dovolopéand use a methodology
capable of reporting in specific skill areas with@ut becoming tied down to
specific exercises. In fact, what is needed is 4 methodology that directly
and unaabiguously addresses questions such as "H&w are ve to gemeralize
. about the proportion of seventeen-year—olds who éan solve quadratic equa-
tions?”. Such a methodology should be capable d» addressing questions
phraned‘in terms of the skill areas themselves, [independent of particular’
exercises chosen within & domain, and produce e imates invariant with

respect to the exercise-examinee sampling procedures. »




A natural place to begin'development of such a methodology 1s latent
trait or'so-called "item response"‘theory. ’Originally.developed'in the
conte\t of the measurement of individuals, this family of models can be
used to produce scale scores in an arbitrary metric in interval scale
units. Unidimensional exercise sets are produced in the test development _
stage and calibrated in preliminary studies. Once the characteristics of ‘
the exercises are known, any subset of exereises in the item bank can be ' T
administered and individuals' scores on the latent trait ‘can be estimated
from the results. These scale scores.are comparablé even if some examinees
get different'subsets of the exercise set than others. ’

' Borrowing from item response theory, Bock 61976‘ 1981, 1982) and his
colleagues (ﬁisleVy, Reiser, & Zimowski, 1981;AReiser,>l980) have made .

considerable progress in adapting latent trait methods to the unique .

*4

problems posed by assessments. As .13 implemented in the current design
‘for the California assessment, scale scores in each of more than sixty
specific skill areas are computed using latentbtrait models modified to
o handle multiple‘matrik sampling., ln this way, scale/scoreS‘in the domains
| of interest can‘be reported without depending on specific items. The”
‘ methodology depends only on the development and maintenance‘of-a bank of -
calibrated exercises in each content domain. New exercises can be added
to the assegsment as old ones are released to the public without‘compro-
N ) ‘mising in any way the ability of the National Assessment to- measure
change. Furthermore, results. of the assessments can be reported directly
in terms of the skill areas of interest rather ‘than in terms of specific
'exercises, whose coverage of the skill area is incomplete and whose psycho—
metric characteristics are unknown.
' The conventional machinery for latent trait estimation must be gen-
eralized to handle the complexities created by multiple matrix sampling.
Since exercise-examinee sampling procedures may dictate that any one
’ student only takes a very small number of exercises per skill area, latent
trait estimation at the level of the individual 1is very'imprecise. What™ . , //4
_1s needed is a methodology for defining the latent'trait at the group 4
level instead. ,Such a generalization of Bock's (1976) model was performed

by Reiser (1980). In Reiser's model, the probability of a correct re- -
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'sponse to a particular exerc%gé by a student selected at random from the
H . .

gtoup is a function of the exercise parameters and the average level of

attainment in that group. The latter is a functiod of the.main effects‘

and interactions that define that group. His estimation procedure pro-

duces the information about thé population and subpopulations thatvthe . ¢

assessment is designed to provide. An advantage of Reiser's procedure 1is

that it is designed to produce 9ca1e scores for a pppulation from as few

as one exercise per skill area per booklet.

-

1

In the California asses'sment, eac:?of 62 skill areas 1s assessed

~ using an average of s}x;eenfitemé each. However, each examinee responds

to no more than two ‘items per $kill area. Using a latent tralt model

. : !
generalized for group data, scale scores at the unit of the school are

reported. As is the case for llatent trait methods designed to score

* . . . ~
individuals, the method produces scale scores in well-defined units suit-

‘able for the measutrement ' of change. Mislévy, Reigser, and Zimowak1’(1981%-gr

used this prgcedure to study change in mathematics attainment from 1972 to
1977.

‘Using such procedures, scale scores can convehientIXQbe computed from.
exercises in several matrix samples. .Because the exerctsés @ave been
calibrated dsing the latenf trait methodology; these scal;g_are invariant
with respect to addition or deletiQn of -particular exerclises defining that

skill area. ’ . ’

Léten; Class Analysis o

Although this generalization of item response theory 1s a very marked
improvement‘over the present practices of NAEP in that it uses information _

from all Pooklets in an efficiént manner and reports in terms of scale

‘scores, its applicability to highly curriculum—dependent types of exer-

cises 1s open to question. For such exercises, the dimensionality of the
space is obviously greatly affected by whether or not students have re-=
ceived instruction in the area the exercise assesses. Thus, both the

patterns of interitem association and diffiéﬁlty level are strongly
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affected by the school cuiricula, rather than merely by the ability (apti-
tude) of the students. Indiscrimingnt Qse of methods designed primarily
to assess stable characteristics of the person can be misleading 1if used
in this context. [g A '

As an alternative to use of latent trait methods in an assessment
context, Haertel (1980, 1981) has proposed that restricted latent class
methods (Lézarsfeld & Henry, 1968) be used to model the item response
data; The advantage of these methods is that their assumptions are likely
to be more congruent with the nature of highly curriculum-dependent icem
responses. A distinctive feature of these models is that skills are
- treated as dichotomous: A given examinee either does or does not possess
each skill. If an'item requires only the skills an examinee possesgses,
then he or she can solve the problem; otherwise, he or she cannot. If
such models are épplied to data arising from studies designed toiassess
1nd1vidua1 performance, this might not be an appropriate agssumption. But
for describing populations, the models work well. The assumption of skill
dichotomies corresponds naturally to the fact that responses are strongly
influenced by whether or not students have received instruction in the
skill area. The methodology of the latent class analysis itself is re-
quired to cope with thg probabilistic nature of item responses.

The methodology developed by Haertel for analyzing assessment data
involve the following steps:

First, exercises are characterized according to the skills required
to successfully solve them. Unlike latent trait analysis, which ordinarily
requires that the responses are a furiction of only one laten;.trait,
latent class analysis permits the researcher to study exercises that

require several skills for correct reaponée.

Second, the union of all skilMs needed to solve all exercises 1is
assembled. Each subject, then, is assigned to some skill profile based on

that subject's patterﬁ'of right and wrong responses to the set of exer~

.cises.




i

Third, the statistical analysis assigns some probability to each '
pdssible skill profile. The probability is 1nterpreted‘as the estimate of
the population proportion that possesses that pattern of skills. The
analysis is probabilistic: it recognizes that the skills an exercise
requires and an examinee possesses are the sole déterminants of the proba-
bility that the examinee will answer correctly. In fact, there is some
(ﬁopefully low) probability that an examinee lacking one or more of the
requisite skills will answer the item correctly and the'(hopefully high)
probability of a correct response by an examinee who possesses all the

requisite skills. These are known as the false positive and true positive

rates, respectively. The former probability is, in general, greater than
zero due to guessing, and the latter 1s,lin general, less than one due to
carelessness. The analysis consists of estimating siﬁultaneouSIY the

proportions of examinees in each latent class (i.e. skill profile) and the

false positive and true positive rates for each exercise part.

The great advantage of this method is that these proportions are
descriptive of component skills rather than specific exercises. Further-
more, they appear to possess the desired properties of invariance across
examinee-exercise sampling that 1is crucial if such statistics are to be
meaniﬁgful. In his study of math attainment, Haertel (1981) found that
his estimates were not significantly different across NAEP booklets, and
thus, could be combined to prodiuce estimates for the population as a
whole. Due to the structure qf NAEP matrix sampling, this invariance held
acrdss examinee-exercise pairings; this is obviously the most stringent

practical test of invariance.

Like the latent trait methodology, the latent class .approach frees
the National Assessment from reporting merely single exercises, but in
addition it permits a more fine-grained and theoretically defensible
analysis of attainment in many different skill areas. Most notably,
latent class analysis is very well suited for the analysis of patterns of
skill acquisition, since it explictly takes into account the fact that
several skills may be required to respond correctly to a given item.
Ordered or hierarchical patterns of skill acquisition may conveniently be
studied. B
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The results are especially amenable to description in simple declara-v

tive sentences because the report is worded in terms of the proportion of
the population possessing a given skill or pattern of skills (e.g., '
"Thirty-five percent of seventeen-year-olds could solve linear equations
in one unknown”). That is, the skill dichotomy assumption corresponds
‘well with the layﬁan's notion of skill mastery. The lay public can easily

understand the meaning of statements like "XX% of seventeen-year-olds can
balance their checkbooks” or "...can understand labels on products in the
grocery store.”  Such statements actually invoke the concept of the

latent class and the idea of generalization across both stimulli and time.

It is curious that the California assessment attempts to meet this
need within the context of latent trait methods. To define "mastery,”
Bock (1981) arbitrarily chose an 80% probability that a randomly selected
student would get an item right. He then can report on the proportion of
studehts who have reachéd "mastery.” Of course, another arbitrary choice
of mastery level would produce different estimates. Clearly, it is pref-
erable to use an analysis that defines mastery level empirically. The

methodology developed by Haertel accomplishes this.

Conclusion

Although the final results of a latent class analysis are worded in

simple language, the technical problems involved in generalizing from -

specific exerciges to component skills are far from trivial. Regrettably, -

the current simple-minded policy of item~by-item reportiqg to address
specific skill areas is not acceptable; to meet the original goal of
reporting on progress in many diverse skill areas, it is essential that
the modern psychometric techniques discussed here be brought to bear on

the problem.

In our view, latent trait analysis has a more limited place in educa-

tional assessments than does latent class analysis. Latent tragt analysis

lends itself much more readily to the measurement of higher levél and more

generalized cognitive skills than of the present objectives of NAEP.
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However, it is clear that such variables do have a place in A'National
Assessment. The prominence of Scholastic Aptitude Test ascores suggests
that such‘generalized variables, in fact, have considerable impact with
the general public. Similarly, the research commmunity has shown that
aptitude variables are highly relevant to policy questions (e.g., Cronbach
& Snow, 1977). There i3 no doubt that the generalizations of latent trait
techniques for group data due to Bock and his colleagues are the methods
of ch&ice for aptitude indicators. For analysis of national assessment
achievement data, however, the latent class methods provide a far more -
technically defensible and readily interpretable means of reporting in
specific skill areas. |

4
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— Computer-Administered Testing

Feasibilicy

The basic questions of whether compﬁters can be ugsed to administer
tests and whether adaptive testing is teéhnically feasible have already
" been answered positively./ For a numﬁer of years, PFrederic Lord and David
Weiss, among others, have been doing research on theue‘topicl, and effi-
clent procedures have been developed for using computers, whether they be
mainframe, aini, or miérocomputers, to administer tests. The flexibility .
of test presentation, control of administration, and sensitivity to re-
sponses promised by a future of tomputer~administered tests calls for the
kind of leadership in technical innovation for which NAEP was designed.
It 1is altogether‘appropriate, Wwe believe, for NAEP to aim towards a goal

of computer-based assessment.

Practicality

A quéstion that has not been answered, however, 1is whether computer
testing is yet a practical approach to testing, especially for an effort
the size and scope of NAEP. “Virtually all studies of computer—administered
testing, especially adaptive’testing, have focused on tests composed of
multiple-choice items where each item is independent of all other items;
and where the question, all options, and any associated stimulus material
can all be displayed together on a single CRT screen display. The exaninee
makes his or her choice based on the material shown on the screen and then
the computer selects the next item to be presented, either adaptively or
in sequence, and presents that material. Multiple questions based on the
same stimulus materials have been little used in studies of couputer—ndmin-
1ltared testing, nor have 1tenl that are based on figural or long textual
materials. Item formats other than multiple choice have received little
or no attention. While these limitations would place only small restric-
tions on NAEP exercises in certain content areas, it is clear that many
NAEP exercises, perhaps ev@g whole content areas, could not be adminis-

tered under these restrictions.
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In addition to limitations in the types of test items that have been
used in computer—administered testing, computer testing hés still not been
implemented widely, particularly at the elementary and deconddry school
levels. Even the military services, usually leaders in the adoption of
new technology, have not yet made any large scale commitments to computer
testing. There 1s currently a program underway to computerize the admin-
istration of the Armed Services Vocational Aptitude Battery (ASVAB), which
is administered to all potential enlistees. This effort 1is étill at least
several years from implementation, however, and is intended to be limited
to multiple-choice items. While the PLATO system might appear to be a
major user of computer testing, the testing is in fact an integral part of
the individualized teaching/learning sysﬁem and not a stand-alone teiting
program. In terms of stand-alone computer testing, the largest use to
date may in fact be with specialized microcomputer systenms designed for
use in the offices of counselors and clinical psychologists. These com-
puters administer, score, and provide rapid feedback of results on tests

and inventories such as the MMPI.

There appear to be two major reasons for this lack of widespread

qiopg;on of computer testing.
Y

o To date, the hardware costs associated with implementing
such an approach to testing have been quite high, although
costs continue to decrease rapidly as the technology evolves.

e Computer output format restrictions in terms of what can be
displayed on a CRT screen have, for the most part, limited
the content to stand-alone, self-contained multiple—choice
items. :

If these two barriers can be removed, and we feel that there is a high

potential for this happening, then there is a bright future for computer

testing in many areas of education, including NAEP.




Recommended Feasibility Study

We recommend that a two-pronged effort be undertaken to determine the
potential for application of computer testing to NAEP and to monitor
changes in that potential over time. One aspect of this effort would

involve negotiating with compu;.r’hordwnre developers to identify advances
: AY

with the greatest potential efther to decrease the cost or to increase the -

performance of computer testing systems. To accomplish this end, the NAEP
grantee should establish a semi-formal coymunicationl network with hard-
ware experts from various segments of the computer indultty. Working with
the advice and ‘counsel of these individuals, particular attention should

be paid to such issues as:

e Should computer testing systems be developed around main-
frame computers, minicomputers, or microcomputers?

® Should a testing station consist of a terminal linked to a
magter computer, or should each station be a stand-alone
~ computer?

e If stand-alone computers are used, should each station have
.independent memory storage, or should they be linked to a
common storage device such as a Winchester Disk?

° Wha¢ types of display options could be used? What about the

use\of videodiscs for image storage and display?

‘ the printing and scoring costs that would be saved?

4

‘e  How Foes the current colﬁ of an optimal system compare with

The othir part of this approach should involve a small-scale (relative

to the total NAEP budget) research effort to seek answers to some of the

practical que?tions related to the use of computer testing in NAEP. The

following isl?es should be investigated.
|

| O

e What {s the most effective way to administer various kinds
of exercises that are not multiple choice in format? This
would fnclude exercises that require that the examinee fill

~ in missing information, write sentences or paragraphs,

produc# or perform wome work, and so on. Would tests of
re.ponQe speed add important mediator information not avail-
able from peper-and-pencil tests?




e What i{s the best way to present long or complex stimulus
materials such as reading passages, charts, figures, and the
like? Finding a satisfactory answer to this question is
critical to the presentation of many NAEP exercises via
computer. For example, as a part of an art exercise, the
examinee might be required to look at a detailed or colored
drawing or picture, which would require the use of a color
display device. Similarly, as a part of a music exercise,
the examinee aight be required to look at part of a musical
score or listen to a passage, which would also require a
special display device. N
The same sort of display factors apply to reading exercises
where the examinee is to read a passage and then answer
questions about it. 1In a typical paper—and-pencil reading
test, the entire passage and all of the questions are avail-
able to the examinee at all times, and the examinee is free
to look back at the passage as often as is desired. 1In
fact, the most effective strategy for answering questions
about a reading passage is to read the questions before ever
looking at the passage and then read the passage to find the
answers to the questions. With a computer—administered
test, however, it is likely that more than one complete CRT
display would be required to present the reading passage and
an additional CRT screen display would be required for each
question. While the examinee could jump forward or backward
among the text passage and question screens by pressing
keys, this is not the same as scanning back and forth by
eye. NAEP needs to determine whether computer-presented
exercises are equivalent to the same exercises présented in
exercise booklets in terms of examinee scores, reliabilitcy,
and interactions with examinee characteristics. If there is
a non-equivalence, it is possible that the computef-based
items will be found to be more powerful. However, when
comparisons are to be made with previously administered
paper—and-pencil tests, appropriate adjustments may be
necessary.

e What about the use of computer-controlled videotapes, video-
discs, or slide’ projectors to display needed information on
a small screen or a second CRT display in place of a supple-
mentary printed information booklet? While technically
feasible, at the present time these approaches are rather
expensive--so much so that their use would probably not be
cost effective now. However, NAEP staff should continue to
monitor developments in display technology so as to be aware
when there are significant cost decreases in current tech-
nology or when new technology develops. For example,
although laser videodisc masteripg costs $2000 at present,
it will cost $20 with technology currently on the drawing
boards.

-
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e Are scores obtained by computer testing and paper-and-pencil
testing approaches equivalent? For example, we know that
some exaaninees experience test anxiety and that there are .
some individuals who experience computer anxiety. Will the
combination of computers and tests result in greater levels
of anxiety and thus loWwer test scores? Will the introduc-
tion of computer testing cause Hawthorne effects to occur
(1ce., where the novelty and perceived special attention
causes the examinees to try harder and perfora better)?

o How will computer testing influence the test-taking strate-
gles of examinees? For exaaple, when answvering & paper-and-
pencil test, many examinees skip the items they find to be
more difficult and come back to them later. What is the
appropriate level of control-of this behavior to impose with
computer administration?

e What are the logistics of temporarily placing computers at
schools for testing? Can this be done by local school
personnel, or will NAEP~trained personnel have to continue
going from school to school to conduct the testing? (If the
computer system required litele supervision, the hardware
and developmental costs would be partially balanced by
decreased costs for administration personnel, especially for
individually administered exercises.)

e What are the logistics of coabining data obtained from the
many testing sites so as to produce the final data files
upon which results and reports will be based? How much o
aggregation will take place in the field, possibly during
. the testing, and how much will be performed at a central
location?

e Should NAEP consider using branching testing in which an-
swers to certain background questions will determine which
of several tests an examninee should take? In foreign lan~-
guages, for example, it would make sense to give a French
test only to individuals who had studied Freanch and a
Spanish test only to individuals who had studied Spanish.
The same approach might apply with a mathematics test,
especially at the senior high school level. The examinee
who had studied advanced algebra, solid geometry, or even
the calculus might receive a different test from someone who
had only taken general or business mathematics. Use of
computer testing makes branching like this highly feasible.

¢
-

To obtain answers to these questions, and others that are likely to

testing sylten. which can be used to carry out empirical studies. Prior

arise, the NAEP grantee should acquire a prototype multi-examinee computer 1
to ncquiring such a computer testing lyutem. however, NABP staff should ,@ufuﬁi
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consult with experts in the computer hardware field to seek their guidance
with regard to anticipated future developements. The systém acquired
should be ;ne that best anticipates and can take advantage of future
developments in terms of cost and capabilitiest It is possible that a
customized, rather than an off-the-shelf, system would be the most cost-
effective approach to computer testing in NAEP. Such a customized system
would contain only those features required to carry out the testing and

4
would omit other costly features that are not required.

The first studies would explore general questions like those mentioned
above. Then, in the 1985-86 assessment, a particular small subset of NAEP
might experimentally be perforﬁed using computers. The outcome of this
demonstratiog would guide subsequent expansion or revision of plans for

computer administration.

Conclusion

1

!

We have no doubt that eventually the National Assessment w#ll Be
adainistered largely or entirely by computer, with great increase in
flexibility, efficiency, and the amount of information collected per

examinee~hour. The primary questions are merely when and how. We believe
that the gradual exploration and introduction of computers into test

administration is the optima{ form of leadership role for NAEP to play in

-

this area.
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Introduction /
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|
istablichncnt of an Educational Assessnent Institute .

The NAEP grant from NIE will only provide limited resources for : |
scholarly inquiry into large~scale assessment methodology and utilization,
and it will provide no resources fof independent monitoring and critiquing:
of NAEP policies and procedures. As a result, AIR's proposal for a NAEP
planning grant included brief reference to an indepeandently-funded Educa-
tional Assessment Institute that would support joint reseach and develop- 7
ment activities aimed at {mproving large-scale assessment theory and
practice. Our planning grant activities focused initially on determining
the functions such an ipltituté might carry out and how it might be organ~
ized. When collaborative activities with the Stanford University School
of Education produced an apparently uséful blueprint, we followed up with
preliminary explorations to identify (1) requirements and aourcci;tor
independent funding and (2) initial planning steps that would be required
to tap these sources and establish the Institute. This chapter provides
an overview of the Institute's potential functions, organization, and
funding. It concludes with a report on the current status of Institute
planning efforts. The orientatiqn of this chapter is necessarily centered »J
on the Stanford/AIR locus of the Institute, but the concepts might equally
well be applied-to another grantee. We expect that the Stanford/AIR locus 2

will prove attractive to potential funding sources.

Potential Punctions for an Educational Assessment Institute

-

AIR and the Stanford University School of Education Jointly identi-
fied five major functions that an independent Educational Assesuent Insti-
tute might carry out: (1) support resident scholars, (2) independently
review and critique NAEP policies and procedures, (3) conduct research and
training seminars, (4) sponsor an annual conference on large—scale assess-

ment, and'(S) interact with the international assessment community.

-
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Resident center Jor scholarly inquiry. Beled on the model providedV
by the Center for Advpnced Studies in the Behavioral Sciences, which ie

i

located on the Stanford University campus, the Educational Aslelsment-

Institute would be a resident center for scholarly inquiry. It would ‘

provide six-month and twelve-month resident fellowships for researchers

who merit thele'eppointeents. Fellows would be awarded both living

expenses and etipendl in lieu of their regular laleriel. Noainations for . -
fellowship recipients would be solicited from the general academic cod- 4]M
munity; noninees who pass initiel screening criterie would be asked to

-subait epplicltionl describing their research interests in the Institute's
two major fields of inquiry--large-scale assessaent aethodology and tech-
niques to promote utilization of assessment information for improving
education. Applicant credentials and statements of research ihterest‘

would be reviewed leni-eﬁnuelly by an independent Institute Board conposeq .
of eminent scholars drawn from the Fellows of the National Councilfor
Measurement in Education (NCME) and Divisions 5 (Measurement) and 15
(Educational Psychology) of the American Psychological As.pcietion and ’

. from the senior AIR staff and faculty of the Stanford School of Educa-
tion. Selected applicants would normsally take sabbatical leave froa their
current positions to spend a specified period (six or twelve months) in
Palo Alto under the auspices of the Educational Assessmen& Institute.

While in residence. fellows would have access to Inltitute-funded computer
and clerical support and all NAEP public-use reeourcel, fibluding the NAEP
ftem and data banks, Clearinghoule, and computer loftwere}pecknges. They
would also interact with senior AIR and Stanford School of Education staff -

through frequent in-house seminars.

Permanent center for scholarly review and critfique of NAEP policies

and procedures. In their recent volume Toward Reform of Program Evalua-

tion, Cronbach and his associates (1980) presented two general theses that

are relevant to this proposed function: : ) R C v

4

Oversight by peers is the most promising means of upholding
professional standards and of precipitating debate about
strategic and tactical issues.

2




And: o o . - | //
" The best safeguard against prematurely frozen” standards for- _ o

evaluative practice is multiple, independent sources of
criticigm (p- 10)

Several recent examples 1nstrate the practical value of‘these
-theses in relation to_major'e:icational program evaluations. In the early
19703,*the‘Huron Institute was requested to proGide blanning and monitor-

' ing assistance to U.S. Office~of Education staff who were initiating the -
ma jor Follow-Through planned varigiions study. Huron s role evolved over
the years into that of scholarly critic; moreover, this role was influen-
‘tial in helping to shape the Fdilow—Through evaluation in numerons ways.
As Michael Garet's'final report evaluating Huron’s work makes clear, .-
“measured against technical, organizational, political and social-scien-
tific criteria /{Huron's impact on the evaluation in the final years was

without doubt a healthy one” (Garet, 1978, P 68) Huron becamq a kind of

v
[N

broker as well as being a source of bright ideas, technical advite, and
criticism--it smoothed communication between various parties involved in .
the evaluation, exerting quiet influence both in Washington and in the '
evaluation contractors’ offices. Garet (who 1s now on the Stanford Uni-
versity faenlty) made important recommendat {ons about how, in the future,
monitors/critics might be selected to work on major evaluations; the
_1anguage needs only minor editing to abply to an independent educatibnal
assegsment institute charged with infusing NAEP with fresh ideas, perspec-

-

tives, and constructive criticism: ‘ ' : , .

There are several criteria that might be considered in select- “ '
ing an organization to serve as monitor.... B
a . . ‘
. . |
,\ , 1. The technical skill of the external monitor should, of B
course, be thefequal of that of the evaluation contractor.

\ 2.  The monitoring organization should possess the ability to
\ work closely with theé major organizational units involved

-in conducting the evaluation as well as the ‘flexibility to -
v shift resources easily from pndimonitoring task to
\ .r\another.... :

| 3. The organization should have a certain amount of legitimacy
B among the evaluation constituencies; that is, 1t should o “'
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hold a secure, independent status based upon a sérious and
continuing interest in the problems and programs being
evaluated.... .

4. The organization should have ‘a relatively strong research.
identity; that is, it should have a fairly coherent social-
scientific approach to the problems of evaluation, in order
to encourage a meaningful dialogue concerning evaluation
methods and results. (pp. 72-73)

_ More éecently, Charles Murray (1980) made similaf observations about .
the réle played by an Evaluation Research Society, (ERS) panel in shaping
AIR's NIE-spounsored evaluation of the Cities In Schools service integra-
' . tion experiment. The independent ERS danel, constiguted prior to the
evaluation and maintaining ongoing contact with it, was thought to be much
more efﬁective in giving useful (and heeded) advice than would have been
the case with one-shot, usually post hoc reviews by more traditionmal -

scholarly critics.

We anticipate that this'function cduld be one of the most important
to be carried out by the NAEP Educational Aséessment Institute and would

be the one to which permanent Institute-affiliated staff from both Stan-
ford University and Alﬁ\would devote a high proportion of their efforts.

" Center for reseérch and trai{iggAseminars. The Educational Assess-

ment Institute would periodically Jorganize and sponsor resea‘gh and train-
ing seminars (usually in cooperatjon with other scholarly organizations
and institutions of higher educatiion). The purpose of these seminars A
would be to share information about the techniques and findings of ongoing
rqsearch into large-scale assessment topics. Institute staff and fellows
would organize the seminars. Participants would be assessment researchers
" around the country who could benefit both by learning new techniques and

by receiving ‘peer criticism of their own work.

As a general rule, seminar participants would be required to pay
their own expenses. If desirable, continuing education gr&dits could be
awarded by the Stanford School of Education. Seminars would be annoumced

through mailings to members of national measurement and evaluation profes-
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", b -sionairassociations. (Especieily well-received seminars might also be_ >
replicated at péofessional assoclation conventions.)
| In coopereuioﬂ with. other NAEP efforts to utilize new communication
| technologies, the Institute would also sponsor an Ongoing large—scale
assessment seminar via teleconferencing. Participants would all pay a
== Small fee and would then be given access to a computer-based telecommuni-
catiouns network through which documents, QGestions. probes, thoughts,
dialogues, and group conversations could be shared, recorded, processed,
and analyzed. All researchers with access to a microcomputer -or an appro-
priate computer terminal with a telephone modem could participate in this
network without leaving their offices. Recent experience with such on-
going ‘teleconferences has begun tﬁydemonstrate their potential as useful
and inexpensive tools for timely problem identification and definition,
solstion building, and policy evaluation. For example, the SPECIALNET
teleconference network now operating under the sponsorship of the National
Association of State Directors of Special<Edﬁcetion (NASDSE), serves the
followiné functions: i v

e providing electronic mail service, including person—to-per-
son messages and group announcements;

f\}z e obtaining immediate feedback from all or predetermined
representative samples of state directors regarding ques-
tions of interest to network members, including those
related to possible national policies;

subgroups of network members;

e facilitating short-term collection of evaluative data and
feedback of results for individual network members or the
NASDSE; and

e providing easy access to computer utility functions such as
report generating and word processing programs for all
network members.

AIR is operating a similar network, the VIM Network, to facilitatt\hoordi-

nation and evaluation of interactive videodisc use in basic skills instruc-—

e sustaining ongoing seminars of interest to specialized
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tion, under the sponsorship of the Division of Educational Technology,
U.S. Department of Educatioh. ‘

lSponsor for the Annual Conference on Laﬁggjé:ile Assessment. Acting
together with the NAEP project staff, Stanforﬁ UniQerity, and meéaurement
and evaluation professional associations, the Educational Assessment
Institute would assume sponsorshib of the Annual Conference on Large-Scale
Assessment. As it does now, the conference would focus on major research
1ssues regarding assessment techniques and information utilization. When
they register £ the conference, partiéipants would be asked to nomi;ate
research tquQ;D:hey hope to see on the conference agénda. A team of
national and state assessment expe}ts would then be invited (and paid) to
attend the conference and lead discussions on those topics and others

determined by the Institute Board.

The 1982 Twelfth Anpual Conference in Boulder, Colorado, attracted
over 260 attendees who were representatives of state and local education
agency evaluation offices, éollege and university faculty, and national
professional associations. Future annual conferences, which we recoﬁmend
be held in Washington, D.C., would be expected to attract an eguélly large
or larger number of participants, especially in view of the fact that

attendees would be able to help structure the conference agenda.

U.S. locus for liaison with the international aSsessment network. A

small but active network’of international assessment scholars has sprung
up over the last 15 years. This rnetwork 18 headquartered at the Interna-
tional Association for the Evaluation of Educational Achievement in Stock-
holm. In the past, U.S. participation in the Association has largely been
on an ad hoc basis, with no permaneht locus for organizing U.S. partic-

ipation.

The Educatfonal Assessment Institute would seek to organize all U.S.
participation in the International Association by providing staff time,
access to the NAEP exercises and data base, and logistical support for

U.S. contributions to international assessment endeavors. If sufficient




- funding can. be located, Institute scholars might participate in or even

organize international data.exchange, analysis, and reporting efforts.

Institute Organization N

The proposed Educational Assessment Institute would eventually be
1nc6rporated as an independent not-for-profit organization under the
leadership of a permanent staff and Board. As mentioned previously, this
Board would be composed‘of nationally-reéognized asgsessment scholars
representing major professional associations, Stanford University, and
AlIR. Duriné its initial start-up phase, the Institute would probably be
organized as a center under the aegis of the Stanford School of Education,
and its initial Director would be selected from among the faculty (active
or emeriti) of that school. After the Board had organized, it would
select a permanent Direcgor. who, in turn, would select the Institute
staff. We anticipate that some staff affiliations might.be part-time,
allowing access to Stanford University faculty\and AIR professional staff

having other research and tEaching commitments.
_The Institute would be physically situated either on the Stanford

Univeraity campus or in quarters near the campus, providing easy access to
both the School of Education and AIR.

Ina;};ute Funding

We assume that initial support for Institute planning and fundraising
activities would be provided by NIE through a modest line item in the NAEP '
contract budget. These initial NAEP planning funds would be used to seek
permanent funds from private foundations having interests in the improve-
ment of American education.

- The initial planhing period would extend approximately eight months,
during which the following activities would be carried out, under the
overall direction of the Dean of the Stanford University School of Edu~
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e appoint an interiam Director;

e solicit nominations for and select the Institute Board;

e prepare an Institute prospectus and circulate it widely to
private funding sources with which contacts have already
been established through previous support;

| e prepare a detalled proposdl for $500,000 to provide three
years of core support and submit it to those foundations
expressing interest in the preliminary prospectus; and -

e obtain funding to establish the Institute, with initial
functions and staff size to be determined by the level of
funding achieved.

Present étatus of Institute Planning

The Stanford School of‘Education has already drafted and prepared for
circulation a preliminary Institute prospectus. This prospectus will “
shortly be sent to senior staff of several foundations known to have
priorities in related areas. -In the event expressions of interest are
received as a result of these preLiminary fnquiries, NIE will be imme-
diately notified. ) '
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FOREWORD

A huge advantage of an instructional objective derives from the simple fact that it
is written down. Once it is written, it is visible. Once it is visible, it can be reviewed,
evaluated, modified, improved.

Obijectives are frequently discussed, but seidom seen. |n these volumes you can see
some four thousand instructional objectives in the subject areas of Language Arts,
Mathematics, Science, and Social Studies, extending over the range from grade one
through grade twelve. This collection represents the cooperative efforts of over one
hundred classroom teachers and an almost equal number of staff members at the
American Institutes for Research and the Westinghouse Learning Corporation.

Since these volumes present written objectives rather than offer a discussion about
objectives, they become the criteria by which materials are selected, content outlined,
instructional procedures and educational technology developed, and tests and examinations
prepared. All aspects of an educational program are really the mearsito accomplishing

the basic educational purpose. This collection serves to stimulate teachers and educators

in seletting and developing behavioral objectives for their local use. Thess objectives may
be criticized and evaluated, revised and modified, additions made to or objectives

deleted: all with the view of arriving at an appropriate set of educational outcomes to

meet the educational needs of a local situation and of individual students.

The rather obvious purpose of an instructional objective should be to make clear to
teachers, students, and other interested persons what youngsters should be able to do

as a result of the instructional program. A well-written instructional objective should
specify under what conditions and to what extent a certain kind of student performance
can be expected to take place.

Unfortunately, school systems commonly lack a comprehensive and reasonably consistent
set of educational objectives. Educational goals and objectives are quite frequently
expressed only in broad, global terms, and the question of what and how to teach is

left to a considerable extent to the teacher. As a result, quality in the schools is closely
associated with the qualified and artful teachers. No doubt considerable excellent
educational work is done by artistic teachers who, while they do not have a clear
conception of goals, do have an intuitive sense of what is good teaching. Their

materials are significant, and they develop topics effectively with students. The artistic
teacher clarifies the educational objectives (even those not directly stated) through

her actions as she teaches intuitively. '

If the foregoing were to serve as a basis for defining education, then the "intuitiveness
of the artistic teacher’’ would have to be built into the educational program. This, of
course, cannot be done. The alternative is to start with clearly defined, rather than
implied, instructional objectives.

Educational objectives—even clearly stated, specific objectives—are in the final analysis
matters of choice and thus are value judgments. The question then arises:

Who provides these value judgments? In the last analysis, the public
schools are operated to meet the needs of society. Some of the
objectives and who shall attend school are provided for in the state
constitutions and by laws. Others are set forth by the efforts of the
elected representatives of the people of a community. Others are
provided by the professional educators hired to operate the schools.

/
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Others come from our knowledge of the children themselves and how
they learn. These effectively furnish the sources of educational
objectives for a local public school. They will change with the changing
conditions of the times; sometimes fast, as with Sputnik, but usually
slowly.

In evaluating and summarizing instructional objectives, whatever their source, certain
kinds of information and knowledge provide a more intelligent basis for making decisions
about objectives. |If these facts are known and understood, the probability is increased
that judgments about objectives will be wise and that the schoo! goals will have greater
significance, objectivity, and validity. For this reason, a large part of the so-called
scientific study of the curriculum has concerned itself with investigations that may
provide a more adequate basis for selecting instructional objectives wisely.

The question is then raised as to what sources can be used for getting information that
will be helpful. A good deal of controversy goes on between essentialists and progressives,
between subject specialists and child psychologists, between sociologists and the philo-
sophers, between this school group and that school group, over the question of the basic
source from which objectives can be derived. The progressives and child psychologists.
emphasize the importance of studying the child to find out what kinds of interests

he has, what problems he encounters, what purposes he‘has in mind. They see this
information as providing the basic source for selecting objectives. ‘The essentialists

and subject specialists, on the other hand, are impressed by the large body of knowledge
collected over many thousands of years, the so-called cultural heritage, and emphasize
this as the primary source for deriving objectives. They view objectives as essentially
the basic learnings selected from the vast cultural heritage of the past.

Many sociologists and others concerned with the pressing problems of contemporary
society see in an analysis of today’s world the basic information from which objectives
can be derived. They view the school as the agency for helping young people to deal
effectively with the critical problems of modern life. If they can determine what the
existent problems are, then the objectives of the school are to provide these'knowledges,
skills, attitudes, that will help people to dea! intelligently and effectively with contemporary
problems. On the other hand, the educational philosophers recognize that there are basic
values in life, largely transmitted from one generation to another by means of education.
They see the school as aiming essentially at the transmission of the basic values derived
by comprehensive philosophic study and hence they see in educational philosophy the
basic source from which objectives can be derived.

The point of view recommended is that no single source of information is adequate to
provide a basis for wise and comprehensive decisions about the objectives 6f the school.
Each of these sources has certain values to commend it. Each source should be given
consideration in planning. In this way educational programs may be developed that
are flexible and suitable for any specific public school situations irrespective of whether
the situation is influenced primarily by only one or any combination of these varying
points of view concerning educational objectives.

While the objectives in these volumes contribute to solving the difficult probiem of
delineating a curriculum, they should not be considered as a final and perfect product.
Any set of objectives may in fact be considered tentative, requiring continuous updating
and reevaluation to the educational purposes and programs at hand. To have critical
comments made about one’s objectives should be taken as a compliment, since this can
only happen when one has taken the trouble to think them out and write them down.




In spite of the great effort and man-hours that have gone into this task of compiling

- the objectives in these volumes, a number of the objectives listed cannot yet be considered
to be ‘‘true’ objectives (if by {)biectives we mean instructional outcomes described in
performance terms). In fact, the editors wish to make the following critical comments

as to some of the reasons why some of the objectives herein contained are open to
multiple interpretation.

1. Some describe a classroom activity taking place during the process 6f learning,
rather than the performance to be exhibited by the proficient student after
learning. :

2. Some lack a description, or even a suggestion of, the stimulus conditions under
which a student is to perform. Conversely (and perversely), stimulus conditions
are occasionally included when seemingly unimportant.

3. Some statements (I use that term rather than objectives) fail to suggest any
sort of criteria. Though all objectives do not demand criteria, this lack, perhaps - .
more than anything else, makes for vagueness.
The objectives in these volumes are the objectives for Project PLAN with slight editorial
and organizational modifications. Project PLAN is a system of individualized education
operative at grades one through twelve in the subject areas of language arts, mathematics,
science, and social studies. Project PLAN was conceived by Dr. John C. Flanagan and
to an extent evolved from the findings of Project TALENT, a large-scale, long-range
project involving the collection of comprehensive information about education in the
United States. Project TALENT involved the testing of a sample of 440,000 students
in 1,353 secondary schools in all parts of the country in March, 1960, with subsequent
follow-up studies. Through Dr. Flanagan’s efforts, Project PLAN was brought into
being in February, 1967, as a joint effort of the American Institutes for Research,
Westinghouse Learning Corporation, and thirteen school districts.' Dr. Flanagan
has continued to direct the developmental and research work on Project PLAN since
that date and is an editor of these volumes. Assisting in the developmental work of
Project PLAN has been Dr. Robert F. Mager. Dr. Mager is well known for his book,
Preparing Instructional Qbjectives,? and his philosophy was followed in the development
of the objectives in these volumes, of which he is an editor. —

The cooperating school districts furnished classroom teachers each year from 1967

through June 1970 who developed the objectives and prepared the Teaching-Learning Units
to accomplish the objectives under the sypervision of American Institutes for Research

and Westinghouse Learning Corporation professional personnel. The director of these
activities was Dr. William M. Shanner, the third editor of these volumes. The teachers,

at the end of each year, returned to their respective school districts to initiate the
instructional programs organized from the objectives.

»

1. Archdiocese of San Francisco, Department of Education, San Francisco, California; Fremont
Unified School District, Fremont, California; San Carlos Elementary School District, San Carlos,
California; San Jose Unified School District, San Jose, California; Santa Clara Unified School District,
Santa Clara, California; Sequoia Union High Schoot District, Redwood City, Californis; Union
Elementary Schoot District, San Jose, California; Bethel Park School District, Bethel Park, Pennsylvania;
Hicksville Public School District, Hicksville, New York: Penn-Trafford School District, Harrison City,
Pennsylvania; Pittsburgh Public Schools, Pittsburgh, Pennsylvania; Quincy Public Schools, Quincy,
Massachusetts; Wood County Schools, Parkersburg, West Virginia.

2. Mager, R.F. Preparing Instructional Objectives. Palo Alto: Fearon Publishers, 1962.
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The objectives in these volumes, then, have originated from teachers and have been
tried out in schools. | wish to acknowledge the efforts of those teachers who were
assigned by their school districts to work a year at the American Institutes for Research
in Palo Alto, without whose contributions the objectives in these volumes would not
have been possible. . '

Archdiocese of San Francisco, Department of Education: Sister Maura

Cole, Marian Bonnet, Janice Edminster, Sister Charlene Foster, Sister Bernice
Heinz, Sister Patricia Hoffman, Sister Mary Vincent Gularte, Sister Anita Kelly,
Sister Jeanne Marie Sosic

Bethel Park School District: Lora Moroni, Gordon Lepri, James Johnson, Judith
Andrews, Flora Belle Faddis, David Loadman, Mary Lou Ertman, Roger Johnson,
Robert N. Manson, Anna Marie Kerlin, Frances Chase, Robert M. Caldwell

Fremont Unified School District: Lyndall Sargent, Gail Pagan, Rex W. Estes,
Caroline Breedlove, Monique Lowy, Charles Swanson, Eileen Trefz, Robert
Fairlee, Beverly Ulbricht, Forrest W. Dobbs, Roy C. Fields, Bertram K. Robarts

Hicksville Public School District: Elayne Kabakoff, Richard C. Leuci, Terrence
Boylan, Janet Findlay, Willard Prince, Edward Albert, Phyllis A. Kabakoff, g
Lawrence Dauch, Gerald Shanley, Marjorie Giannelli, Tom Bannan, Gerard F.
Irwin

Hughson Union High School District: Warren Green

Penn-Trafford School District: Gary Fresch, Mary Ann Kovaly, Michael Demko,
Jack Reilly, Victor Bohince, David Garvin, LaVelle Hershberg, R. Bruce Robinson

Pittsburgh Public Schools: Ann‘Mulroy, Jean Brooke, Kenneth Fraser, Shirley
Fullerton, Ruth Aaron, Donald Coudriet, Cecilia Sukits, Carmen Violi, Samuel D.
Martin, Paul J. Schafer, Mary South, Patricia Sellars

Quincy Public Schools: Jean Ann MacLean, Priscilla A. Dauphinee, Francis
Keegan, Katherine Norris, Dennis Carini, Richard Russell, Stephen Fishman,
Jack K. Merrill, Marj:ia A. Mitchell, Robert J. Mattsson, Margaret E._Flynn

San Carlos Elementary School District: Helen Dodds, Natalie Klock, Edith Bryant,
Maxine Ross, Elizabeth Movinski, Martha A. Eimore, Charles B. Whitlock, Betty
Lee, Lee Jensen

San Jose Unified School District: Allaire Bryant, Rise Berry, Hal Garrett, Kathy
Roberts, William Harvel, Judy Opfer, Judi Wells, Don Growell, Oran T. Adams,
Y Marilyn D. Johnson, Alice S. Anderson, Sylvia Atallah -

Santa Clara Unified School Qistrict: Nancy Wylde, Ruth Hessenflow, Arthur A.
Hiatt, Herman Neufeld . '

Sequoia Union High School District: Gale Randall, Rex Fortune, Rébert'W. DuBois

Union School District: Jo Ann Risko, Peggy Schwartz, Rose Yamasaki, Glenn
Moseley, Sue Coffin, Tod Hodgdon, Barbara S. Donley, Frank Kelly

Wood County Schools: Roberta Adkins, Mary Rector, Larry Myers, Virginia
Haller, John Hoyes, Connie Chapman, Ada Ardelia Price, David V. Westfall,
Nancy M. Rice, John W. Apgar C

>
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In addition, the contributions of the following persons should be acknowledged: ’
Mary June Erickson, language arts; Josephine Matthews, Dr. Marie Goldstein, and
Dr. C‘Prdon MclLeod, mathematics; Marvin Patterson, science; Dr. Vincent N. Campbell,
social studies; Sarah Russell primary; Katheryn Woodley, Dr. Mary Willis, Debbra
“ Michaels, performance standards; and Dr. Helen Dell, editorial.
[ 2]
Final acknowledgment should'go to those who use the objectives in these volumes.
Objectives alone, an educational program, they do not make. They provide at best
only a framework. The responsibility for the learning must rest on the student, guided
by the teacher, and supervised by the school administration.

N William M. Shanner

Palo Alto, California
December 15, 1970
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[ The PLAN Master List of Objectives h prepared as a reference bdok for PLAN
i teachers and administrators. The book is divided into three sections. Objectives
in the first section are for primary level concepts and skills, in the second section for .
intermediate level and in the third for secondary level. The objectives in each- section :
of the book are organized into one of four subject areas, matherhatics, science, social
studies and language arts. Many of the objectives are found in more than one subject
area, and these are indicated by an asterisk. '

). Each subject area has been subdivided into major concept sections. Within these

! sections are terminal and transitional objectives. Terminal objectives are defined as
major growth points in the cognitive, skill and affective development of students.
Educators can specify terminal objectives as the ones they wish their students to achieve
at the end of,a definite time block. Such g time block might be at the end of third’
grade, at the%nd of eighth grade and at the end of the high school experience.

Transitional objectives are listed under each terminal objective. They are defined as
short term behavioral objectives, that is, concepts and skills to learn as prefequisites
to the achievement of a terminal objective. A student may spend six months or several
years achieving a series of transitional objectives before he is ready to challenge the
terminal objective. Transitional objectives are organized sequentially under a terminal
objective, if sequence is important, and are clustered when they have a common theme.
’ Itis not necessary to achieve every transitional objective before challenging the termizmgl
objective. Since many transitional objectives are cross-referericed in several concept
areas, students may achieve transitional objectives which will simultaneously support
several terminal objectives. ’ , K‘

Each objective has been written to prescribe one of six designated levels of performance
The performance levels, based on Bloom’ s.Taxonomy of Educational Objectives' are
indicated by the roman numerals at the end of each objective, as in the following !
examples: . . B . '
2372 After reading a fictional selection at thé appropriate readjeg'level,

predict future congeduences. (I11) \

5045 Analyze a given selection by inferring the author’s intent and by drawing
. conclusions from the evidence presented. (V)

The verbs used in the objectives are standardized to each perforrr;ahce level as defined
in the glossary of this book. Some of the objectives are worded differently than they
are in the present TLU's to correspond with the revised performance level and standard-

ized verb list..

»

1. Benjamin S. Bloom, Taxonomy of Educationa Objectives, David McKay Company, fnc.,
New York, 1956. ° . ( “ b




PERFORMANCE LEVELS

LEVEL | This level requires only memorization of factual information or
major topic headings. Questions on thif level would not require opinions or
interpretation of facts. An example of llevel | would be:

0352‘ Identify thé following properties of animals: how they eat, howythey grow, |,
how they change, how they move by themselves, and how they have babiesi (1)

The following verbs are used in level | objectives:

Language Arts, Social Studies, Science

answer questions ~ locate
copy . list
define match .
finish name
follow directions - pronounce
identify , reproduce.
’ indicate select
label . spell .
. tell {retell)»
e Mathematics - _ , !
copy list ' N )
finish match .
identify reproduce
tell

LEVEL Il Objectives designated as level |l require the comprehension of information
or the use of a skill in a different context from the original. Students may be required
to classify, describe, or interpret information. If a student is required to recognize
information, he knows that the suggested answers will not be taken verbatim from

the original material but will be given in a different context. This is in contrast to

the use of the verb ""identify’’ in level | which indicates a memorization of facts or
concepts. A student may also be asked to draw conclusions or summarize information -
in level I1. ‘Tasks in mathematics at this level include solving numerical problems

and algebraic equations and making graphs. |f a formula is suggested for solving

a problem, it is considered to be level 11, differentiating the task from one where

a choice of formulas or operations must be made. Writing sentences with the .
appropriate sentence structure or grammar usage is also considered level |I. An K
example of this level would be: ‘

4940. Explain what is meant by adapting to environment (both.biologically and
culturally), and cite two examples of races adapting to their environments. (I1)

The following verbs are used in level || objectives:

Language Arts, Social Studies, Science

classify . order .
complete read
construct recognize
describe ) suggest
draw conclusions summarize "

: explain use :

) express relate ‘ ; . .
interpret rewrite - ’
-Xi- '
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; ) . , Additional verbs used only in Mathematics and Science

at this level:
_ add integrate
. A calculate measure
- conclude multiply
. construct organize
* count plot ’
define put in order
derive - record |
divide . represent ‘ ¢
estimate simplify
expand ) solve problems, equations
factor square
find subtract
graph } test
illustrate translate
©  infer ; - verify

write numerals

. "\ .
ObijectiVes designated in levels 111 to VI require a higher cognition level than the two _
previous levels. Intermediate and secondary terminal objectives are found principally ’
in these higher categories. These levels may require a certain amount of memorizing
or simple comprehension but the end result should be a more complex cognitive performance.

LEVEL Il Objectives indicated as level |1l performance require the student to
make an application of a principle, concept or skill. The student will be required
to choose from several possible principles, formulas or concepts to demonstrate
this performance level. The writing to be completed for.objectives designated as
level 111 does not require a creative effort. Writing is used instead to demonstrate
gn understanding of ideas, to support or refute a solution to a problem or to prepare
%n oral presentation. Objectives which require the ability to predict consequences
and employ experimental procedures in finding solutions to problems designate
’ level 111 performance level also. An example of this level would be:

8415 Present evidence from world history to support or refute this statement:
Too much involvement in foreign affairs over too long a time weakens
a nation internally. (l11) '

The following verbs are used in level |11 objectives:

Language Arts, Social Studies, Science

act out a participate
apply predict . v
communicate prepare and present ’
. . debate ‘ present i
demonstrate pretend (role playing, perform)
discuss / support or refute a solution
find (information) take notes-
’ keep records- write z
,/' make, draw .
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Additional verbs used only in Mathematics and Science

at this level:
approximate prove
determine ' select
differentiate solve word problems,
evaluate problem situations
perform. tabulate

write equations, problems,
number sentences

LEVEL IV Obijectives indicating level IV performance require an organization or
analysis of ideas in a far more complex manner than the lower performance levels.
Analyzing an author’s writing involves making inferences about the author’s interest

or convictions, his freedom from bias or the validity of his argumeht?) Some objectives
of this level require students to distinguish facts from hypothesis and factual
statements from normative statements. The analysis of elements to show relation-
ships and the forming of generalizations are cognitive skills which are also a part

of this performance level. An example of level M would be: )

5256 Using the mass media as resources, analyze two or more viewpoints on a
controversial issue. (IV) N

The following verbs are used in level 1V gbiectives:

Language Arts, Social Studies, Science, Mathematics

analyze form generalizations
= : determine infar
differentiate organize

LEVEL V  Students are asked to use their creative skills when achigving objectives
designated as level V. They may combine and organize ideas in a unique way, design
a plan for solving a problem, develop a new formula, or write an original composition.
This requirement is distinguished from the writing in level |11 objectives by the
creativity it involves in contrast to the reporting of facts and observations. Many

of the secondary terminal objectives require this level of performance. An example
evel V would be:

5269 Design, set up, and perform an experiment that will demonstrate that
there is a 2:1 hydrogen to oxygen ratio in water. (V)

) The following verbs are used in level V objectives:
Al

' Language Arts, Social Studies, Science, Mathematics

t#‘ t
. " - combine and organize produce
design . white (original composition)
develop ¢

LEVEL VI Performance level VI .requires the most complex skills and concep-
tualization of ideas in the evaluation of plans, procedures, techniques or solutions
to problems. Evaluations at this level are made on the basis of specific criteria.
They cannot be made without a thorough consideration of all the facts and of the
effect that ideas may have on efficiency, economy, utility and human problems.
Terminal objectives requiring this performance level are supported by transiti;:nal

'
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objectives requiring the analysis of ideas, solutions to problems, and procedures.
Although evaluation objectives are of the highest cognitive level, they may also

be transitional objectives which enable the students to select the most appropriate
ideas or techniques to produce a creative work in a terminal objective. An example

of level VI would be: -

2374 After reading a book at an appropriate reading level, evaluate the validity
of the message in terms of personal experience. (VI)

The following verbs are used in level VI objectives: ‘

Language Arts, Social Studies, Science, Mathematics

‘compare and contrast -~
evaluate
make judgments

. Educators can use the PLAN Master List of Objectives as a reference\book in th@vevaluation
of goals for their students. The index provides a reference from module to concept
organization. The modules are listed in the index sequentially by number. The objective
numbers refer to page numbers where each can be found. The reader will then be able
to find the terminal objectives which each transitional objective supports.

—

'Helen D. Dell, Editor




