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4 Preface

The National Assessment of Educational Progress was established with

several purposes, one of which was to pioneer 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 plans for carrying out NAEP. This step was taken, at

least in part, because of the dearth of proposals received in 1978 in

response to the previous announcement of a NAEP grant competition.

And that step has been effective. The American Institutes for Re-

search and (we assume) the Educational Testing Service and the National

Opinion Research Center have prepared competing proposals for NAEP while

exploring innovations that can improve NAEP no,matter who the grantee may

be. AIR (and we assume ETS and NORC) has reached the conclusion that the

inadequacy with which NAEP has been performed by the incumbent demands a

fresh apprdach.

In our prdposal for the planning grant, AIR discussed six issue areas

in which we believed substantiar improvements in NAEP might be achieved.

The unifying themes among these issues areas were increasing the visibility

of NAEP, its relevance to policymakers, and its utility to state and local

education agencies. This 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 we

describe is essential for the future health and productivity of NAEP.

The first of the five substantive chapters of this report deals with

obrjectives. Sandra Wilson, Director of AIR's Medical College Admissions

Test effort, carefully examined the NAEP objectives and compared their

characteristics with the objectives of MCAT, which she developedthrough a

:procedure 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

iii
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"refining objectives." Thegroundwork 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 casts and benefits of a unified, integrated

assessment given each year. Don McLaughlin, Director of AIR's NAEP Plan-

ning Grant effort, describes 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 Research Program 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 class 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 indice4. In any case, 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 of 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 predictions 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 foi

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

iv 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 writtItn by Dr. Lauress Wise. He examined the

issues involved and attested 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 samOled PSUs.

Others who worked on this effort include Paul Schwarz, President of

AIR, William Clemans, Vice President and Director of AIR's Palo Alto

office, Robert Krug, AIR's Director of Research, and senior 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

is 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 state 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

assessment 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 than 17 years--as advisors, consultants

to NAEP, contractors, or as NAEP staff. These objectives "form the frame-

work for the learning area assessed" (NAEP, SY-01-36), encompassing h

knowledge, skills, understandings, and attitudes that are to be asse

in each area.

Because of their centrality, it is essential that these objectives he

examined as they are now, after having been hammered out in a long, ardu7

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.

S.

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 structur,e_an4 the desirable level of detail

and as to how objectives should be made es; opriate for the different age
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groups to be assessed. Within a given area, objectives (and exercises)

have been required to meet at least one of the following criteria, namely,

that they

be considered important by scholars in the discipline in
question,

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

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.

Another point to note is that the NAEP objectives have not gone without

seri

)

us criticism. Greenbaum, Garet, and Solomon (1977), for example,

hav e severely criticized NAEP's approach to setting objectives, noting

_that the discipline or subject-matter assessment aqproach has.serious

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 Assessment Objectives

NAEP's assessments of content areas have been performed separately,

and similarly the assessment 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:

Reading and Literature Objectives: 1919-80 Assessment (1980)

Writing Objectives: Second Assessment (1972)

Mathematics Objectives: 1981-82 Assessment (1981)

-2-



I.

Table 1

Current Objectives of the National Assessment of Educational Progreds

READING AND LITEXATURE

Values reading and literature

A. Values the benefits of reading for tha individual

1. Recognizes that reading can be a source of
njoyment; demonstrates a commitment to
reading for enjoyment

Do students feel that some reading eight
be personally enjoyable?

Do students identify reading, aeons other
activities, as a source of enjoyment?

Do students spend UNA reading for
enjoyment? What do they road? Sow often?

2. Recognises that written materials can
contribute to personal growth; deeonstrates a
commitment to reading as one means of
developing self-understanding

Do students think thay eight learn about
themselves and others through reading?

Do students read for their own personal
growth?

3. Recognizes that reading can be a means of
acquiring knowledge and solving problems;
deeonstrates coemitment to reading as a
means of acquiring knowledge and solving
problems

Do students think that reading might be a
valuable source of information?

Do students read to gain knowledge and
solve problees?

1. Appreciates tha cultural role of written
discourse as a way of transmitting, sustaining,
and changing the values of a society

Do students recognise that written
eaterials and society influence each other?

Do students support tha written xpression
of different viewpoints?

II. Comprehends written works

A. Comprehends words and lexical relationships

Can studenti understand the meaning of
words when used in the contest of written
material?

Can students understand figurative and
idiomatic meanings of words?

Can students understand case relationships
such as actor, &eclat, end recipient?

Can students understand euphoric
relatioaships bets's. words amd their
referents?

1. Comprehends Propositional Relationships

Can students understand proiOsitional
relationships --such ss causality,
temporality, and instrumentality--that are
clearly stated in a paragraph?

Can students understand propositional
relationships --such as causality,
temporality, and instrumentality--that are
implied in a paragraph?

C, Comprehends Tex Relationships

Can students infer the main idea or
purpose of a text?

Can students understand tha character,
mood, theme, or eeaning in a text?

Can students understand various
explanations for states or events?

III. Responds to written works in interlretive and
evaluative wa s

1 0
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A. Extends understanding of written works through
interpretation

1. Demonstrates awareness of emotional impact of
written works

Do students experience emotion in
responses to written works intended to be
funny, sad, provocative, and so on?.

Can students relate their emotions to the
purpose and meaning of s written work?

2. Applies personal experience to written works

Do students recognise relationships
between their own experience and something
they read?

Can studints effectively apply personal
experiences to what they read ln order to
deepen their understanding?

3. Applies knowledge of other works or other
fields of study

Can students relate what they read to
other works?

Can studests relate knowledge of other
fields of study, such as history, science,
or philosophy, to what they read?

4. Analyses written works

Can students identify the formal structure
of a work and see how that structure
contributes to the seining of the work?

Can students identify literary devices and
sethow those devices contribute.to the
meaning of the work?



I. Evaluates Written Works III. Indicates the importance attached to writing skills

Mat criteria do students use to evaluate
poses end stories?

Can students apply appropriate criteria to
evaluate a broad range of written works?

IV. Applies study skills in reading

A. Obtains information from nonprose reading
facilitators

Do students use visual aids when reading?

Can students correctly interpret
information given on a chart, nap, or
graph?

I. Uses the various parts of a book

Do students use different parts of a book
to find information?

Can students use the different parts of
book to find specific information?

C. Obtains infornation from materials commonly found
in libraries or resource centers

Do students use various reference
materiels?

Can students find specific information
from reference materials?

0. Uses various study techniques

Do students usa various techniques to, aid
their studying?

Can students adjust their reading vixen
depending on their purpose for reading?

WRITING

L. Desonstrates ability to reveal personal feelings end
ideas

A. Through free expression

I. Through the use of conventional Godes of discourse

/I. Demonstrates ability to write ln response to wide
range of societal demands and obligations. Ability-
is defined to include correctness in usage,
punctuation, spelling, and form or convention as
appropriate to particular writing tasks, e.g.,
manuscripts, letters.

A. Social

1., Personal

2. Orsanizational

3. Community

I. Sjainess/vocational

C. Scholastic

A. Recognizes the mscessity of writing for a variety
of mends (as in I and II)

I. Writes to fulfill those needs

C. Gets satisfactOn, even enjoyment, from having
written something well

MATIMMATICS

COGNITIVE DOMAIN

I. Content

A. Numbers and numeration

1. iI.ration (whole numbers, fractions,
doe/sale, percent, integers. scientific
notation)

2. Number concepts (awls numbers, fractions,
decimals, percent, integers)

3. Operations (whole numbers, fractions,
decimals, percents, integers)

4. %fatal cosputation

5. Estimation

6. Properties

7. Relations

11. Variables and relationships

1. Facts, definitions, and sysbole

2. Use of variables in equations and
inaqualities (solutions, equivalences, mod
translations)

3. Operations with variables

4. Use of variab/sis to represent elements of
number systes

5. Functions and formulas

6. Coordinate systems

7. Exponential and trigonometric functions

8. Logic

C. Shape, sime, and position

1. Recognition of figures

2. Constructions and drawinse

3. Visualimition (static and dynanic)

4. Recognition of relationships (congruence,
sinilarity, and ymmetry)

5. Identification of properties from given
visual information within, between, or anong
figures

6. Relationships involving classes of figures

7. Definitions, postulates, and theorems
(recall, inference, and application)



. Msasureesnt

1. Unit (appropriate miss and type of unit, malt
quivalents, conversions within a system)

2. /nstrument reading (English and emtric
rigors, scales, thermometers, clocks, etc.)

4

3. Linear immure (including nonstandard units)

4. Area, periemter, and volume

5. Precision

6. Estisation of measurtmeints

E. Probability and statistics

1. Organizing, displaying, and interpreting
infarmation (tallies, graphs, charts, and
tables)

2. Measures of central tendancy (mean, median,
mode)

3. Measures of spread and position (range,
percentile, standard deviations)

4. 3ampling and polling

3. Probability (simple, compound, and
independent events; odds)

6. Combinations and permutations

Y. technology

1. Hand calculator

2. Computer literacy

//. Process

A. Mathematical knowledge

How well can students recall and recognize
facts, definitions, and symbols?

I. Mathematical skill

Row well can students perform
paper-and-pencil computation, including
computations with whole Numbers, integers,
fractions, decimals, portents, and ratios
and proportions?

Now well can students parlors algebraic
manipulations?

Now well can students perform geommtric
manipulations like constructions and
spatial visualizations?,

Now well can students sake measurements?

Now well can students read graphs and
tables?

How well can students compute statistics,
probabilities, or combinations?

Sow well can students perform mental
computations, including coeputation with
whole =oboes, fractions, decimals, and
percents?

Now well can students estimate the answers
to computatioss sad easurements?

Now well can students perform computations
involving whole numbors, decisals,
fractions, amd percents using calculators?

a* gow well can students read flew charts or
basic computer programs?

C. Mathesatical understanding

How well can students traaslate a verbal
statement into symbols or a figure, and
vice versa?

New well do students understand
mathematical concepts and principles?

Sow well can students selact tha
appropriate uses of coeputers?

How well can students select an
appropriate computational method such as
paper and pencil, eental, estiaation, or
calculator?

D. Matheaatical application

Now well can students solve routine
textbook problems?

How well can students solve nonroutine
probleas?

Now well can students apply
problos-solvima strategies?

How wall can studeoca interpret data a
draw conclusions?.

Now well can students use machination,
including logic, in reasoning and saking
Judgments?

Now well can students uso a calculator to
solve application probless?

ArTICTIVE DOMAIN

A. Attitudes

Row do students feel about the eatheeatics
they ncounter in school?

Now do students feel about the various
activities in matbesaticgoclasses?

Mew do studants feel &Met their porsemal
exparience with mathematic*?

What are students' beliefs about the
nature.of asthmatics as a disciplisa?

What are tudents' beliefs about the value
of mathematics to society?

What are students' beliefs about computrs?



CITIZENSHIP.AND SOCIAL STUDIES

Demonstrates skills necessary to acquire inforMation.

A. Uses the senses

3. Uses sources such as card catalogues and indexes,
case studies,, computers, drawings, films, globes
an other.models,. graphs, maps, newspapers, .

pho s, pictures, radio, recordings, reference
books, slidesf tapes, television

C. Uses techniques such as personal interviews,
written essays, polls, and questiodnaires

U. Demonstrates skills necessary to use information

Ar Organizes information

3. Applies information

C. Make! decisions an4,solves problems

D. Critit.ally evaluites information

, :II. Demonstrates an understanding of individual
development and the skills necessary eo communicate
;ad, others

A. Examines individual beliefs, values, and behaviors
4

3. Demonstrates individual development

C. Communicates in graphic and oral forms

D. Gives attention and reponds to the expression of
athers

Z. Interacts in groups in various capacities

F. Ras effective relations with peoRle having
different cultural perspective

IV. Demonstrates an understanding of and interest in the
ways human beings organize, adapt to, and change
their environments

A. Ernderstand's the farces that shape individual
human beings

3. Understands the int relatedness of human
societies

C. Understands che organization of human societies

D. Understands the relationships between individuals
and groups

E. Understands the relationships among groups

F. Understands the relationships between people and
the natural environment

G. Has an awareness of global concerns

H. Ras a commitment to human rights worldwide

V. Demonstrates an understanding of and interest in the
development of the United States

A. Understands the principles and purposes of the
United States

B. Understands che organization and operation of the
governments in the United States

C. Understands political decision making in the
--- kJnited States

D. Understands the electoral processes in the United
States

. E. Understands4he basis and organization af the
legal system in the United States

F. Knows rights of individuals in the Unitea States

G. Recogniies civil and criminal judicial systems in
the United States

H. Ras a commitment to support justice and rights of
all individuals

I. Understands economics in the United States

J. Understands major social changes that have
occurred in American society

K. Ras a commitment to participating in community
service and civic improvement

scIiNcE `

.5

COGNITIVE DOMAIN

I. Content

4t. Biology

1. Germ theory and disease

2. Systematics

3. Cell theory

4. Energy transformation

5. Heredity

6. Systeds

1. Evolution

8. Ecology

9. Behavior
,

10. G wth and development

B. Physical science

1. Hatter

2. Combinations

3. Meha

4. Waves

5. Electricitf and magnetism

C. Earth science

1. Heterology

2. Geology

Oceanography

4. Astronomy

13



Integrated topics (multidisciplinary)

1. Models

2. Equilibrium

3. Change

4. Evolution

5. Growth

6. Time/space

7. Systems

3. Cycles

9. Probability

U. Processes

A. Process/methods

1. Models

2. Assumptions

3. Communications

4. Measuremeol

5. Classification

6. Observation

7. Experimentation

8. Interpretation of data

S. Science and societal problems

1. Health and safety

2. Environment

3. Growth and` resource management

C. Science and self

D. Sctence and technology (applied science)

1. Biological

2. Physical

E. Decision making

AFFECTIVE DOMAIN

A. Attitudes toward science,classes

To what extent are science classes
enjoyable?

To what extent does the student perceive
individualization in science classes?

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

Are science classes useful?

What extracurricular cience!-related
activities do the students pursue?

S. Vocational and educational intentions

To what extent do students consider
science as an area of further-study and
career possiibilities?

How do students rate a sciencerelated
vocation?

C. Personal involvement

Do students recognize serious problems in
the world today?

4

Can students effectively do anything to
solve major problems?

Are students willing to help solve major
problems?

How often.do students participate in
activities that aid in solving major
problems?

D. Tools--attributes

Are the concepta and principles learned in
"etience classes useful or applicable in
everyday scientifieinvest gation and
decision making? In prob m solving?

E. Confidence in science

Determine the attitude students have
toward the conduct snd support (i.e.,
financial) for applied.research, basic
research

F. Controversial issues

What are students' opinions Ind attitudes
about allowing research in areas with
potential hazards and risks?

G. Awareness

Are students awte.m4 the scientific
process and the empirical nature of
science?

Are students awa e of the tentativeness of
scientific theories?

H. Experience

1. Experience--done something

gave students ever done sciencerelated
activities?

Would students like to do sciencerelated
activities?

2. Experience ---,seen something

Have studnts over seen different events
*Alt' act/vit./es related to science?

Would students like to see different
events or activities related to science?

3. Experignce--used somethine

4 Have students vier used various
sciencerelated objects?

Would students like to use
science-related objects?.

varioui



4. Experiencevisited a place

Rave students ever visited vatious places
related to science?

Would students like to visit various
place, related to science?

5. Eiperiencedone experiments

Rave students ever done experiments or
activities with vatious science-celated
things?

Would students like to do experiments or
activities with varioui science-related
things?

MUSIC

I. Value music important as an important realm of human
experiende

.

4. Be affectingly responsive.to music

3. Be acquainted with music from different nations,
cultures, periods, genres, and ethnic groups !

C. Value music in the life of the individual,,
family, and community

D. Make and support aesthetic judgments about mutic

II. Perform music

A. Sing (without score)

3. Play (without score)

C. Siag or play from a written score

D. Sing or play a previously prepared piece

III. Create music

A. Lmprovise

B. Represent music

1. Arrange

2. Compose

symbolically

IV. Identify the elements and expressive controls of
music

A. Identify the elements of music

1. Rhythmic organization

2. Pitch organization

3. Tone quality

B. Identify the relationship' of elements in a given
composition

C. Demohstrate an understadding of a variety of
musical terms, expression sackings, and
donducting gestures in a musical context

V. Identify and classify music historically and
culturally

A. Identify and describe the features that
characterize a variety of folk, ethnic, popular,
and art musie

B. Identify and describe the music and musical style
of the varius stylistic periods in Western
civilization (e.g., medieval, renaissance,
baroque, classical, romantic). Identify
representative composers of each period

C. Cite examples of ways,in which man utilizes musid
in hie social and cultural life

ART

I. Perceive add resMond to aspects of art

A. Recognize and describe the subject matter
e lements of works of art

B. Go beyond the recognition of subject metier to
the perception ank description of formal
qualities and expressive content (the combined
e ffect of the subject matter and the specific
visual form that characterizes a particular work
of art)

II. Value art as an important realm of human experience

A. Be effectively oriented toward art

B. Participate in activities related to art

C. Express reasonably sophisticated conceptions
about and positive attitudes toward ait and_
artists

III. Produce works of art-

A. Produce original and imaginative vorks of art

B. Express visual ideas fluently.

C. Produce works of art with a particular
composition, subject matter, expressive
character, or expressive content

D. Produce works of art that contain various visual
conceptions

0

E. Demonstrate knowledge and application of media,
tools,,techniquest and forming processes

IV, Know about art

A. Recognize major figures and works in the history
of art and uncpirstand their'significance.
(Significance as it is used here refers to such
things as works of art that began new styles,
markedly influenced subsequent works, changed the
direction of art, contained visual and technical
discoveries, expressed particularly well the
spirit of their age, or are considered to be the
major works of major artists.)

B. Recognize styles of art, understand the concept
of style, and analyze works of art on the basis
of style



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

O. Distinguish between factors of a work of art that
relate principally to the personal style of the
artist and factors that relate to the stylistic
2oriod or the .entire age

0. Know and recognize the relationships that exist
between art and the other disciplines of the
humanities (literature, music, and particularly
the history of ideas and philosophy) during a
given period

Knowledge, abilities, and attitudes necessary foe
success in a career or occdpation

A. Skills generally useful in careers

1. Numerical skills

2. Communication skills

3.- Manual/perceptua skIlls

4. Information-processing, problem-Solving, and
decision-making skills

5. Interpersonal skills

Maks and justify judgments about the aesthetic merit 6. Kmployment-seeking skills
and quality of works of art

CarSer-improvement skills
A. Make a el:Ify judgments about aesthetic merit

B. Personal characteristics related to career slices!!
3. Make and justify judgments about aesthetic quality

C. Apply specific criteria in judging wurks of art

D. Know and understand criteria for making aesthetic
judgments

CAREER AND OCCUPATIONAL DEVELOPMENT

Kiowledge, abilities, and attitudes relevant to
career decisions

A. Awareness and knowledge of individual
characteristics

1. Abilities

2. Interests

3. Values

S. Knowledge of career and occupational
characteristics

1. Major duties

2. Entry requiremients

3. Work conditions

4 Elenefits and employment practices

5. Soc4a1 and technological change

6. Occupational classification

C. king-and implementing career and occupational
d talons

Individual characteristics and occupational
requirements

2. Career decision making

3. Career preparation

4! Career modification or Change

5. Sources of additional knowledge
Ii

-9-

1. Responsibility and initiative

2. Adaptability to variable conditles

3. Attitudes and values

4. Personal fulfillment
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Citizenship/and Social Studies Objectives: 1981-82 Assess-
,

ment (1980),

Science Objectives: Third Assessment (1979)

Music Objectives: Second Assessment (1980)

Art ObjeCtives (1971)

Career and Occupational Development Objectives: Second

Assessment (1977)

The outlines in Table 1 encompass the NAEP objectives, and they repre-

sent--in fact, in most cases, they are--the questions that the assessments

attempt to answer about performance in each learning area. In several

areas, the booklets also contain further detail on objectives Or questions

within the finest level of the outline shown. Thus in science, in career

and occupational development (COD), and social'studies-citizenship, there

is a great amoiint of,additional-detail. In science, this takes the form

of "sample" objectives that are specifically said not to be definitive as

far as the potential assessment exercises are dbncerned. COD objectives

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 af writing that might be done by

persons at each of the age levels, but there is very littie specificity as

to how ability to write is really to be evaluated or scored at each age

level.

The NAEP objectives are obviously not specific enough to uniquely

define particular exercises as the appropriate meadure 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 evaluated. NAEP exercises can be

referenced to an objective they are supposed to assess, but many exercises

with quite different skill requirements'(and hence different performance

outcomes) can be and have been developed And referenced to the same objec-
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tive. NAEP exercises are not criterion-referenced. They can be said to

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

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

tive of the level of performance on the objective as 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 pore to say on that subject in the section

on exercise development.

When the various sets of Assessment objectives are arrayed 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 questions4 As quasi-behavioral statements, or as topics). The

objectives also differ widely in specificity 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 as 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 di recognition of facts or

principles in the subject area and the ability to' apply these principles

to the solution of problems or the evaluation of new situations). It is

also evident that there is overlap'between the areas. Applied mathematics

objectives occur among the COD objectives, for example, and problem solv-

ing and thinking/information utilization skills are included in sevetal

areas. For the 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 types of objectives found in each list that differ

in terms of the aspect of the student to which they refer. Since they are

not treated consistently from list to list, their similarities are harder

to discern. Thus, objectives related to the indiviauals' 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,
(



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 separate disciplines has been demonstrated in other objectives-based

assessments dealing with the same content areas and with all grades, K-12

(e.g.,,the PLAN Master Objectives, Westinghouse Learning Corporation,

1971). That this would have advantages in terms of communication 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 consistent organization could also help identify any

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 Commit-

tee (APC). The APC also sets the schedule and magnitude of the assessments

in various areas. In reviewing the current NAEP objectives, we could only

identify two areas, science and math, where there was an explicit plan for

a differential emphasis between subareas or sets 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

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

respectively). In areas where the objectives have been either substan-

tially revised or combined across two previouily 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-
4



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

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

in most of the assedsmeht areas.

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

assessment area. Reading-literature (including the planned 1984-85 assess-

ment), mathematics, science, and writing (inclsding 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-

opment has only been assessed once, perhaps due to the cost of administra-

tion of the exercises originally developed in this area.

Table 3 provides another perspective on priorities. Assuming thai

roughly half of the objectives in each assessment have been released and

that the repeat of materials in successive assessments is at roughly the

same 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 after

assessing each area once). These numbers are undoubtedly cmprecise due to

the unknown amount of duplication in exercises across assessments, but

they generally accord with the priorities evident from.the assessment

frequency. However, social 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 exercises require production and are primarily in open-

ended rather than multiple-choice format. They also 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 onb

were to look at priorities 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.
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v- Table 2

Summary of NAEP Assessment Schedule

Year

Assessment Area

Reading/
Literature Writing Math

Citiz ship/
Social

Studies

Career and
Occupational

Science Development Art Music

1969-70

1970-71 R,L

1971-72 SS Mu

1972-73

1973-74 w COD

1974-75 R A

1975-76 M C/SS

1976-77

1977-78

1978-79

1979-80 R/L

1980-81

1981-412 M C/SS

1982-83

1983-84*

1984-85* RiL

Special

++

uli

32

* Planned

+ Basic life skills (17-year-olds only), health and energy (adults only), reading and science (adults only)

++ Consumer skills (17-year-olds only)



Table 3

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

Number of
Average

Nowber of
Area am

2 of Total
2 of Exercises

In Full

2 of
Exercises

Area (Number of Exercises Released Exercises per Assessment in Multiple
Assessments) Released Exercises Assessment** Cycle Choice Format

- - - - - - - - ---------

Art (2) 112 52 112 62 912

Social Studis/ (2) 344 162 144 192 582
Citi4enship

Career and Occupe-
pational Development'

(1) 61 32 122 72 212

Math (J)*** 494 232 329 182 56.2

Mut.; ic (2) 155 72 155 92 782

Reading, (2)*** 275 1.12 275 152 792

Literature

S. 11flI e (wogs 599 282 199 22% 932

(/) 90 42 60 32 172

2,-140 -99% 1 ,-7'9-f; -99-2

Special Problems 306 962

2,416

* Data taken from Summary Table of Natlonal Assessment Released Exercises (10/81), enclosure in NAEP
publivation SY-01-16.

** Assumes that approximately 502 of.exereises used have been released. Estimate equals 2 x (number
leaued) divided by number of assessments; it does not take account ol overlap Ln exercises between

4r'll
oces44v assessments, which would reduce the resultant estimates.

*** Mammary table of released exercises does not indicate any release of exerciLs for Reading 1974-75,
Math 1981-82, or Science 1981-82, hence the number of additional items used in these assessments was
not determinable.
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Future NAEP Assessment Objectives

The current NAEP assessment objectives in each area are the pritildry

embodiment of the many highly specific questions that the assessment 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 consideTable 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

assessed.

The 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 par cular 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

matterconsultants and to the Area Advisory Committees so as to better

integrate their efforts and arrive at a more consistent structure and

format for the objectives across areas. We also recommend that specific

efforts be undertaken to provide empirical data on educational objectives

iris.1...,to d_t)ePcPC in its deliberations, especially in the matter of setting

orities. Finally, with the concurrence of the,:.APC, the NAEP contractor

should pebvide a more formal structure to the process 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 a proces* composed primarily of commit-
S

tee deliberations.

Sample issues. The following is a brief diScussion of some of the

important issues that we see in conjunction with NAEP objectives. .

0
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1. The need for a conceptual framework to relate the various
assessment areas and objectives to each other, to thi
broader goals of the assessment, and to the plans for
analysis and reporting.

NAEP is in need of a clearly articulated conceptual framework that

would describe the general dimensions on which it is important to assesa

educational progress and relate these, in progressivebi 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 educattonal resources) and for what aspects there is no consistent,

adequate data base. ,While the originators of NAEP may have felt that they

had such a framework in mind, it has not been explicit and accessible.

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 and 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 alit;

issue.

One general conceptual framework that might be considered as an

option for NAEP would be to begin with two very general purposes of educe-

/
tion: (1) preparing students t each grade level to pursue and profit

from subsequent education at he next level and (2) preparing students for

productive and fulfilling roles in society. NAEP's purpose, then, might

be expressed as that of assessing the knowledge, skills, understanding,

e
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 gainst which objectives.might be reviewed

at each grade level, namely, ti4e extent to which studente.progress in the
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next grade level or phase of their education,wopld be impairedby a failure

to master a given objective, and the extent to which their prolluctivity

and fulfillment in social roles Outside of school would bentipaired by a

failure to"master the objective. Such a fiamework would also provide a

focus for integrating impirical'evidence, not just opinion, into the

specification of objectives. Empirical data exist on the predictive

relationahips between prior knowledge, skills, and underetending and

subsequent academic progress. There is evidence, albeit iess extensive,

on the knowledge and skill requirements of various adult itoles.

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

others were proposing the empirical definition of "critical requirements"

as the primary basis for extablishing educational goals and assessing

progress (e.g., Flanagan, 1950). This framework would also suggest 1 dual

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

students' preparation for subseqdent education and on the/other hand in

relation to the performance 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 ii-applied in ways that

may be of 'use to NAEP (e.g.,4he Northcutt study conducted at the Univer-.

sity of Texas, 1975). An alternative conceptualization of the relevant
-

areas of adult life 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 ei/luated and results from EP reportedare the five critical

areas and 15 component dimensions or factors relapd 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 preparatimn related to some areas than to

others. The struggle to arrive at a set of general goals for education or

4.ren a framework for stating goals has been a long and arduous one, as

Flanagan has pointed out (1978). But considerable progress has been made,

notably in the years since NAEP began and in some measure aided by the



Table 4

Critical Factors Related to the Quality of Life of Adults

PUSICAL W. deft.% HEALTH DEVELOPMENT

A. Realth and personal safer/ (98E)*

Enjoying freedom-Iron sinkneas, poesessing physi-
cal and nears/ flumes, avoiding accidents, and
ocher healch hazard*. Problems relacad co alco,
hol, drugs, deach, and aging are also included.
Effective GT440AWIC of health problems is a large .

compose=

3. Personal anderstandine and planning (882)

Developing and gaining oriantacion, purpose, and
raiding principle's for one's life. This nay
involve becoming more manure, gaining insighc .inca
and accopcance of ons's assatean4 11.ml-unions,
oxperiencins and awareness of personal growth and
davelopmenc, and realizins che ability-co influ-
*nee :he course of one's life significancly. In

also includes making decisions and planning life
accivicies atm role'. For some people, a aajor
immanent arises ?Cm religious or spiricual
axperiences or accivicias.

iliTERPERSONAL DEVELOPMENT

C. Relacional wich parencs, siblines. or ocher
relacives (78%)

Having parents, siblings, or ocher relatives. :n
chess relacionships, one txperioncss comsunicaning
wich Or doing chinas with :114M, visicing, enjoy-

' ins, sharing, cnderscanding, being helped by, and
helping them. The feeling of belonging and.having
someone no discuss chinas with is a Large compon-
enc.

D. ReLacions with friends (75Z)

Raving class friends. tn chime relacionships one
shares accivitim, inceresm, and Views. toportanc
aspeem of chase relacionships involve being
accepted, visiting, giving and receiving help,
lave, trust, support, and guidance.

R. Salacious wich'soouse (girlfriend or.
boyfriend) (912)

Aging marriad or having a girlfriond or boyfriend.
The relacionship involves Lowe, companionship,
sexual sacisfaction, underscandiag, communication,
appreciacion, devocion, and nonnenrmenc.

F. Socializin (5LZ)

Entertaining an home'or elsewhere. attending
.partias or ocher social gacherings. maiming new
participacion tn socializing organizacions and
clubs.

C. Hawina and raising children (38%)

Having children and becoming a parenc. This
relacionship involves wacching their developeent,
spending clue with ahem and enjoying chem. Also
included are things like molding, guiding, halp
ins, appreciating, and learning from dim and wich
chem.

Soca: From Takao 2 a Flanagan and Russ-Eft (1975).

*The numbers in parlincheses ars as pemmican,. of

---30isar.olds-mtur-CCorlivrbe-erc 'bRUbg %Ca-
isportanc or very importanc tor their qualiCy of
life (flanagen 4 luss-Eft, 1315).

Iff

INTELLECTUAL AHO CREATIVE unitarian
H. tncellectual,clavelorent (84%)

bearniag, accanding school, acquiring desired
knowledge and mental abilicias, graduacing, and
problem solving. Other aspects issalvs Untwist
understanding, comprehension or appreciation in an
intellectual area through activities in or out of
snhool.

/. Creaciviiv and personal expression (50;)

Showing ingenuity, orieinality, imaginacion in
music, arc, wriging, handicrafts, drama, phonogra-
phy, praccical or scieneific sacters, or everyday
accivinies. This also includes expressing oneself
chroUgh4lacolIeccion, a personal project, or an
accamillibmans or schievemenc.

J. Pssoive and obsarvational recreacional
accivicies (332)

Parcicipacing in various kinds of paisive recraar.1
nion, mach as watching alevision, listening co
music, reading, going no the movies, and going to
eacernainmanc or sports Events. In also involves
apprecianing'tbe art and beauty in many aspeccs of
life.

R. Active and participacorw recreacional
.accivicies (552)

Participating in vicious kinds of accive recrea-
cion, such as.sports, huncing, fishing, boscing,
camping, vacacion travel, and sighnseeing. This
may also involve such activicies as playing seden
nary or &CCU'S palls, singing, playing an inscru-
mann, dancing, or acting.

CAREER 040ELOPMUT

L. Occupacional role (Job) (902)

Having incerescing, challenging, rewafding,
wornhwhils work in a job or home. This includes
doing well., using ona'c abilicias, learning and
producing, obtaining recognition, and accomplish..

Oiling on che job.

M. Manurial well -Caine and financial securicv (73%)

Saving good food, home, possesaions, comforts, and
expectations of ;bees for shit future. Manny and
financial security are typically important fac
corm. ,For gest people filling these needs is
primarily relared co their efforts or those of,
chair spouse.

CIVIC 0EVELOP:1M

R. Activities rekating co local and nacional
gayer:senors (432)

tenpins informed through the media; parcicipacing
9 by voting and ocher comOunicacions; having.and

approciarigg one's political, alocial, and relip
ious freedom. One camposerm de this includes
having living condicisns affected by regulations,
laws, procedirec an$ Slides of governing assn...
ciss and the individuals and groups chat influence
and opsrace chase.

0.. Activities related to halving or encouraging
(Aber 04041141 (CU)

Helping or encouraging adults or caildraft %onus
chas relanives Or clone Minds). This cis be
dons throng' ose't efforts ail an icett4bMil. or 12-
A nmilif-of soemrcranization, such as a churth,
clubi or volunteer grOup, chat works for che
benefin of other peollle.



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 1918 by the Commission

on the Reorganization of Secondary Education--"health, command of funda-

menial proceyes, warthy home membership, vocation, civic education,

worthy use of leisure, and ethical character."

The value of hai/ing a concrete list of.general educational goals and

critical areas of'adult life is 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 perspec ives from which they are evaluating, assessment

objectives, highlighting si ilarities and differences relatiire to the'

views of others, and aidin in reaching a consensus. The convergende in

the above descriptions sug sts that the prospects are good for achieving

a consensus on a con e 1 framework for NAEP.

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

wOrk that is linked to the overall goals of e'ducation. Only one of a

number of alternative possibilities is outlined above, albeit one thathas

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

issue.

2. The developiat of priorities for assessment among areas,
subareas, and speCific objectives.

This issue isperhaps 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 numbers of

items in sach_BABAssment that_have been related to each objective and thus
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Table 5

Educational Goals for Elementary and Secondary Education
as Adopted by State Governments

Physical and Mdterial Well Being
Personal Development and

Fulfillment

22 A. 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 ofpersonal re-
sources.

41 B. gach individual must acquire
good health and safety habits
and an understanding of the
conditions necessary I'dr
physical and mental well-
being.

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

--
Relations with Other People

24 D. Each individual must learn the
rights and responsibilities of
family members and prepare
for family life.

36 E. Each individual must learn to
develop and maintain inter-
personal relationships and
have command of social skills.

Social, Community, and
Civic Activities

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

Eachindividual must learn the
rights and responsibilities of

citizens of the community,
state, and nation.

43 G.

47 H. Each individual must masqr
the basic skills of reading, r
writing, speaking,.listening,
computation, and problem
solving.

38 I. Each individual must master
the skills of constructive and
critical thinking and decision
making so that he or she can
deal effectiVely with rProb-
lems in an open-minded and
adaptable manner.

36 J. Each individual must gain
knowledge of the human
achievement and experience
in the areas of natural sciences,
social sciences, humanities,
creative and fine arts.

41 K. Each individuaj must gain an
eagerness for le rning and self-
development be ond the for-
mal schooling pro ss.

40 L. Each individual must develop
a positive self-image and an
understanding and apprecia-
tion of his or her unique ca-
pacities, interests, and goals.

45 M. 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.

35 N. Each individuaYmust develop
a personal philosophy and a
basic set ofvalues, morals, and
ethics acceptable to society.

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

Recreation ),

27 P. Each individual must have
knowledge of and skills in rec-
reation and leisure-time activ-
ities for nonvocational use of
time.

Notes: Intonation in table is frost state govern/tante except Arkansas,
Indiana, and Minnesota.
The figure at the'left of each smil indicates the number of states
that have adopted it as one of their educational goals.
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infer the implicit priorities that NAEP has observed. However, 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 the number of exercises that could be administered in a

given assessment, hence some objectives have obviously not been assesied,

at leaSt not consistently. Instructions for NAEP exercise development do

not appear to set priorities, and thsprimary considerations in deciding

on the inclusion of exercises are the/following:

Whether the eiercise is refe enceable to any one of the NAEP
objectives--i.e., appears toi be a legitimate assessment of

the objective.

Whether the exercise is reletively low in cost to admin-
ister--individually administered exercises are more costly
and have been dropped in r cent years; performance exercises
(e.g., measurement of smal groupfparticipation in citizen-

ship) are also more costly.

This has inevitably meant.that eoize objectives have had lower de facto

priority--either because relevant/items were not generated by exercise

developers in the first place oi:ecause no cost-feasible means of testing
,

them had been devised. Such limits are inevitableresources are never

unlimited, and choices have to b made. NAEP could take a major step

forward in communication with its audience and in stabilizing the indices

of education progress that it can provide, however, by developing explicit

priorities to guide,the developMent of exercises and their assembly into

assessment packages.

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, weialso euggest here a multifaceted approach

to providing NAEP with a defenSible method of priority setting, one that

makes the most appropriate use of the judgment and experience of all sorts

of lay and professional,persons concerned with education. Thie approach

has been used very effectivel.y in thkpast to define the objectives of an
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assessment program. This past experience is useful to recount in that it

indicates the potential of the approach to provide a reliable basis for

determining and stabilizing the knowledgt to be assessed and its potential

for clarifying and reconciling what might appear to be irreconcilable

differences in the perspectives among those who will be affected by the

asséssment. 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

tesic issues and problems in arriving at a consensus on what was to be

tested were similar and the lessons learned appear applicable.

For many years before AIR undertook revision of the admissions test

given by medical schools (the MCAT), there had been increasing debate and

dissatisfaction with the previous assessment tool. Meetings wereheld

over a two-year period concerning the problem of how to evaluate appli-

cants. A feeling had arisen that the scientific preparation and academic
-

quality ofiihe 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 members of minority groups, were applying, and there was a need,

not only to provide a fair assessment of these applicants, but to provide

a more diagnostic assessment of their strengths and any needs for remedia-

tion were they to be Admitted. Yet other traditional differences in

perspective existed between those teaching the basic sciences in the first

two years of medical school, the clinical science facjity, 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 professional school.

When AIR was placed under contract to develop 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 cynicism about the

possibility-of adhieVing a consensus.
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AIR consulted with educators and studied curriculum outlines and

texts used widely in introductory biology, general chemistry, árganic

chemistry, and physics at all sorts of colleges across the country, in-

cluding both the most and least selective schools and those with various

missione anestudent 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 groupd were then asked to provide'nominations

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 practice from each of the following groups:

science faculty, clinical science 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

nominees from all of the concerned groups and segments of the medical

education community were constituted as an valuation panel. The panel

did not meet. Each individual made deletions, additions, or modifications

as needed and then provided independent evaluations of etch 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

underitanding of the topic at the time of entrance, from "not at all

impaired" to "seriously impaired." The second evaluation was of the

frequehcy with which 'Itn topic was utilized in the practice of medicine.

It wits evident that the ratings were done in a thorough and thoughtful

manner.

When the results were examined, it became clear that there was a high

degree of_agreement among raters, regardless of their poeition or personal

background, on the importance of different topics relative to each other.

The differences showed up primarily in ihe overall levels of the ratings,

which did differ between groups. Thus, students tended to see the science

material, as a whole, as being lest!: important to mastery of the curriculum,

as did women and members of minority groups; medical basic science faculty

gave it highest ovexall importance. The agreement on relative importance

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
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eliminating material-Che understanding of which was judged unlikely to

affect progress, eitIrr because it was not relevant to..iedical 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 and revision

of objectives 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 criteria:

the extent to which a student's mastery of the curriculum at
the next grade level would be impaired if he or she had not
mastered the objectivef

the extent to which the knowledge skills, 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 \specialists
subject matt specialists
representativ of major professions and career fields

These individuals should be elected for their breadth of expertise and

experience and their interest in edutation. They should also be selected

so 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_perepectimes to...be included shauld_he enliattiLta_nnminima_
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persons to be surveyed. Thus, for example, nominations could-be invited

from the Council of Chief State School Officers, the National Association

of State Boards of'Education, the America Association of School Adminis-

trators, the National School Board Associa on, the National Parent-Teacher

Association, the National Education Association, the American Federation

of Teachers, and so on. A list of relevant organizations and individuals

to be invited to submit nominations should be drawn up and specifically

reviewed by the APC. The goal should be broad inclusiveness, 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 comparison of'ratings among subgroups defined in terms

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

rater.

We recommend that the process of selection of the Objectives Evalua-

tion Panel 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 Committees to the eparate assess-

ment areas.

Careful thought will need to be given to the precise task to be

presented to the Panel. As they are currently written, the NAEP objectives

are too variable in format and specificity to be rated directly. There-.

fore, prior to the survey, NAEP staff, with the assistance of expert

consultants in each area, would have to 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 ttle 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.

3 4
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The overall goal is tcoobtain 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 Oecialists, 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 detailed 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. Eventu ly, specific state and local education agencies and

other bodies might o request special reports with weightings of

objectives in relation to some alternAtive pattern of mphasis. As long

as the pattern of development and administration of xercises across

objectives is controlled appropriately, the ;umber 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 sten-
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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 ielated 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 objectives 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
to be evaluated.

'From Ats 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. Tho issue is whether an

attempt should be made to bring NAEP objectives closer to the ideal of

"true" educational objectives--that is, "instructional outcomes described

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 foriikades 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 familiar apd when

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

are subject to similar criticism, but the problem is somewhat more per7
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vasive. AA Shanner has pointed 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 trouble to think them out and write them

down." In this sense, NAEP is deserving of high praise for its efforts sp)

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 o on. They should

then specify what the tudent 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 the bank or one from the credit union/Would

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;en 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."

Avoiding ambiguity and properly stating the detailed assessment

objectives is the only way of providing effective guidance for exercise

development, and in the end, he exercises, not the objectives themselves,

provide the measures of educational progress. .Instructing exercise devel-

opers in a loose fashion to "write items that are a direct measure of ome
=Ow

knowledge, skill, or attitude stated in the objective" or to "be ure that

they measure something which will be meaningful to report".does not pro-

vide them with enough 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 Assessments of Learning 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. i Moreover, we claim, the early design decision to focus

ach year on a different assessment (or, originally, assessments) is not

optimal for efficiently achieving the goals for which NAEP has been and is

intended.

We recommend that NAEP carry out annual assessments, spanning the

space ef skills that make up educational progress each year. This change

to NAEP will

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

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

(3) increase 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) increase its efficiency by eliminating redundancies across
areas;

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

(6) increase its acceptability to students and teachers by
providing exercise packages that are more interesting and
have higher face validity for the goals 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 annual

assessments. In this chapter, we will (1) present an overview of our

recommended change, (2) explain the benefits listed above and how they can

be achieved, and (3) describe and estimate the costs associated with this

change.



General Specifications

Evaluation of a stranegy such as this requires joint considerationfof

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

assessments, we describe Are the over ll design we have in mind. We .

recommend that the NAEP grantee carry, ut a single assessment each year,

using matrix sampling as befqrei-but coVering.objectives in most or all of

the areas that NAEPwas designed to address, including:

Reading Other Areas:

Writing Career Development

Mathematics Foreign Language

Science Art

Social Studies Music
Health

with exercises designed so as to assess:

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

fis

The numberof exercises in each content area may change from.year to year

as information needs as well aS the skills to be lebrned in schoolp

change. The previous chapter 4iscussed the process of objectives re-

finement.

Ve assume that, between 500,and 700 exercises will be assessed for

each age group each year, in roughly 30 packets of 20 exercises each. The

critical change is that each packet would cover most, if not all, of the

areas of the assessment. To allow estimation of correlations between

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 useful feedback



could be given to the schools; however,,our, plan would also work if test-
)

ing could not'be\done in two-hour seissions.).

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

group or grade than in past assessments (roughly 20% fewer), bicause of

the doubled administration time and the increased power and efficiency .

provided by using inybgrated instrumentation ascii Year. Each assessment

exercise will be 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 160 students. Although the dais

base for'each exercise taken by iiielf is smaller than in some of thhOpast

assessments, the power of the assessment will be much greater becaute

(1) exercises will be combined rationally into composite scores and

(2) results of assessments can be combined, as well as compared, from each

year to the next.

The gchedule of activities for NAEP under this modified delign.would

constitute a two-part "fugue." The time period for a particular assess- .

ment, from initiation of exercise writing to publication of the main

report and public:use tapes, would be two years (one year of sireparation

and one of data collection), so that at any particular time work will be.

in progress for two successive assessments. LiNthe beginning of lach%
two-year assessment period, projections of issues that will be important

two years later will be made and presented to the Assessment Policy Com-

mittee. These deliberations will lead to the weighting of dtfferent areas

in the development 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 may also lead to

plans for oversampling of certain subpopulations of schools or students

during the assessment.

Exercise writing

the item writers, but

period, the goal will

. that assessment. The

4

:1
can occur throughout the year at times convenient to

during the first three months of each assessment

be to complete the pool of exercises to be used in

following six months will be used for review, try-
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Outs, revisiOn, and approval Of drafted forms. At the same time,'schools

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

The instruments that are developed will beadministered according to

a shhedule like that currently in place',' in order to maximize th compara.a. '.

131.1ity of the data across time. Az ivities in the7spring of each

will focus, rather intensely, on dai\ processing and the producti

reports and public-use tapes. In tliis way, the results Of each an

assessment can be released in the summer followiki the assessment.

course, this does not me'an that numerous secondary analyses.will not be

carried out at a more deliberate pace. t

veotential Benefits

Let us now consZr the benefits that will accrue due to this innOva-

tion in design.

Pk

First, because all content areas are potentially covered by the

assessment each yeAr, he data base will be much-more responsive to pro:-

Bram ev luation and policy needs, both before data collection and after

the fact . As soon aill'an issue appears to be emerging, while the specific

object as for one year's assessment.are being weighted, planning can be

carried out to collect the backgrOund and program data trom the Students

and schools that will make the achivement data 'relevant to the information

needs. There ill be no need to wait several years for the next cydle in

which the re event assessment (4., sci(anye or reading) will be performed.

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

possibility for annual comparisons, related,to program data collected from

a differe1 nt source, will dramatically increase.the relevance of the

achievement data to policy research and evaluation needs. For example,

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

of the change from "Title I" to "Chapter I" on achieveMent, becaOse the

basic skills assessments haVe insufficient !'resolution." If eomparable

asseSeMents had been carri*d out each year beAreen 1975 and 1985, we.would

41
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be in a better position to make statements about the importance, or lack

thereof, of the federal role in compensa.tory educatfon.

This design is also highly compatible with a partially longitudinal

school sampling design, in which each school would be visited in two or

more assessment years.. The use of an integrated annual assessment instru-

ment covering essentially the same areas each year is, of courSe, neces-

sary if the longitudinal study is to be part of the overall assessment.

Even if there were no other advantages, thiS greater flexibility for

use of the NAEP data to address policy research and evaluation questions

would, we believe, outweigh the costs associated with the change (which

are discussed in the section below).

4

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 mostlour assessments have been per-

formed in each content area, and this frequency is quite insufficient to

begin to develop time-series projections or tests of hypotheses about

relations of various factors to educational achievement. At the present

rate, twenty additional years will be required before the data series

become useful for these purposes; however, addition of a new data point

every year, even if it were somewhat less reliable, would dramatically

reduce the waiting time before the data could be used for econometric and 1

other-modeling. Moreover, the currently accepted five-year periodicity

for the core assessments is too long to provide the basis for investigating

relations to events that change from.year to year. If the math assessment

results in 1982 differ from the results in 1918, it is impossible to

relate the chinges 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

unemployment,,or of schoOl closures on math skills or attitudes might be

examined.

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

of NAEP data is by providing data for estimating relations among achieve-
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ment4n'different areas. Because etch eXercise set given to a student -

wo0Id span the range of educational objectives, and because the recommended

matrix.sampling design would ensure that an adequate number of.students

.respond to each pair of exercises (by combining all possible'pairs of

packets'of 20 exercises when composing the two-hour test booklets), com-

plete interitem correlation matrices could be estimaked. This will open

,Up a broad vista of analytical uses for NAEP data not now possible.

Nearly all policy research issues,,evaluation issUes, or educational

practice issues that can be addreesed 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 only impor-,

tant type of relation, however. Relations among achieyement teat nreas

are alSo important. For example, the following isnues require these

relations.

Is low science achievement by particular target groups
related to low reading scores?

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

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

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

For which content.areas is variance between schools largest,
for which is variance within schools largest?

How many factors characterize within-school achievement? ,

Between-school achievement?

Each of these three ways of indreasing utility, greater responsive-.

ness, greater power and stability, and greater research applicability

, *would itself outweigh the costs of thie,change in the design of NAEP, but

:there are also increases in the efficiency 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 redundancies in test items can be eliminated. For

example, it will be unnecessary to include subject matter reading items

twice, both as assessments of

matter. And, to the extent th

across areas, this type of ski

eading and as assessments of the.subject

t problem solving involves the same skills

I need not be covered as completely in each

6

and every area. The implicati n of the elimination of these redundancies

is that more independent infmao tion can be gathered in the same time
,)

period. Items whose response could be very well predicted from other

reponses can be replaced with more informative items. v.4

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 because\the assessments will be continuously on-

going. In particular:

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

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

(/ tise;

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

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

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

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 variety 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, becauseiso little time is given to any

particUlar content area. The attraction to schools will be thatettie

assessment package in any'particular year more clearly covers the breadth

of the educational objectives of the school, so that if the school chose

to extend the testing to a larger fraction of its students, the NAEP

Lnstrument 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 providethe 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) that#data collection will occur each year, rather than every

other year, and (2) that the assessment will span the range of subject

matter areas each year, rather than focusing on one or two areas. Con-

cerning the first point, AIR has estimated costs and finds that there is

no reason to suppose that assessments cannot be carried out every year

within the authorized budget. The more interesting questions center on

the costs of an integrated assessment vs. separate subject matter assess-

/ ments.

A first reaction to this proposal 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 desirability: the cost of

increased testing time per student, if we are to conduct two-hour sessions

instead oi 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, snd anal-

ysis and reporting. The increased tisting time, of course,'falls in the

category of date collection costs.

When comparing an integrated assessment design to separate assessments

of content areas, the instruments would be made up of approximately the
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A
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 may result, however. First, a choice will arise

that was not previously present: quantitative 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 more 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 coverage proposed for each area.

This choice may require substantial'discussion, at 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 assessment may seem to many to be an acceptable excuse

for failing to include some subject 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, whilerbeing willing to

alter the design on-the basis of the deliberations of that committee. One

such justification might& the percentage 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 fotward-

looking criteria include focus on'Skills needed for csereers, reducing

emphasis on skills that are beebming obsoleee, and emphasizing areas about

which policy issues are arising..

The second potential cost increment involves the prudent review of

the coverage of objectives in each area by professional associations that

have some responsibility for curricula in those areas. Although in the

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

uous interaction will be required when all areas are being simultaneously

assessed. 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,.so its analysis is

particularly critical.

Rather than conduct an assessment involving 25,000 students 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

preferred over one-hour sessions for the purpose of the assessment are

(1) data collection costs to the 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 thr!O billion.instructional

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 assessment may

itself be educational. More important iii3he increased burden on schools'

scheduling that may occur when planning for a two-hour session instead of

a one-hour session. lb minimize this burden, care must bo taken to work

with schools at an early point to set up convenient schedules. School

administrators we have talked to agree that the difference between one-

and two-hourtesting sessions is an important but not crucial factor in

deciding on participation in NAEP and that two hours would be quite accept-

able if a reasonable rationale were presented.

One particular cost that has been suggested to.Wassociated with

testing across subject.matter areas is the increased porportion of time

needed for instructions. This position is-questionable, however, because

to a great xtnt initrMciions foil's on the format of exercises, not their
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content. It should be possible.to define exercise formats so that the

same formats occur across the various topics. Multiple7choice items in

biology, health, history, and reading inference skills should not require

separate instrudtions. Thus, even though several content areas are con-

tained in an xerciie booklet, 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

reporting. For the primary assessment report, the costs should be de-

creased, not increased,.because the format and content will remain con-

stant across assessment years. On the other hand, if one wishes to focus

on a particular subject matter area, more'powerful analyses can be done by

combining data across assessments. This is essentially an extnsion 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. Therefore, we do not expect additional analysis costs to

b. 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 with

certain other design and procedural changes discussd in this report (for

example, issue-based weighting of objectives, psychometrically sophisti-

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



Measurement Pounded on Modern Psychometric Theory

Background,

When the National Assessment was being planned in the late 1960s, it

'was realized that traditional approaches to behavioral measurement would

have to be modified very substantially to realize the goals of the assess-

ment. Conventional sampling and psychometric techniques used commonly in

pychological and educational measurement are designed to assess individuals

on some psychological variable or achievement construct (see Lord & Novick,

1968). Examples of the former are measures of locus of control (e.g.,

Rotter, 1966) or.test anxiety (Handler & Sarason, 1960). Examples of the

latter are typical vocabulary or arithmetic tests used to assess attain-

ment of individual students.

The founders of NAEP were correct in realizing that the National

Assesement should not rely on conventional psychometric methods. However,

they were not successful in developing an alternate methodology that

solves the nonstandard psychometric problems that an assessment presents.

Furthermore, piecemeal modifications to the original strategy introduced

in recent years are equally unsatisfactory. The following discussion

describes the salient characteristics of the national assessmenty the

methodological problems these characteristics pole, and two attractive

solutions to these problems.

The goa of a national assessment differ from conventional testing

in at least two mportant ways. First, measurement at the level of the

individual is no a goal; results are not to be used in making decisions

on an individual examinee. Instead, an assessment should bp designed to

assess a group or an aggregate so that decisions about the progress of the

groupitea whole can be made. Ultimately, the "group" to be evaluated is

the entire nation; however, smaller units of aggregation such as regions

Of the nation, states, districts, and types of schools are also of

interest.



The second important difference concerns the type of material to be

assessed. An assessment of educationil progress should not be primarily

concerned with measuring basic psychological constructs such as intelli-,

gence or spatial ability. Rather, an assessment is more properly concerned

with measurinf attainment in a large number of specific skill areas that

make up the Curriculum in the schools or are thought to be important for

functioning adequately in society.

Aptitude versus Achievement

In the educational literature, this distinction is made between

measuies of aptitude and achievement (see DuBois, 1969; Green, 1974; Snow,

1980). Although the difference between the two concepts is 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 emphasized capacity to learn, solve

problems, and reason logically.

It is clear that a majorfocus 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 multidimensional space and report on very specific content

areas. Because an assessment does not focus on a few basic psychological

variables, the conventional psychometric model of items as multiple indi-

cators of a single ability may not be appropriate. In fact, ital. appro-

priate for an assessment can be highly curriculum dependent. 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."

'nue, a psychometric model that presupposes that a correct reiponse is a

function of the examinee's "latent ability" may be less applicable to the

psychometric problems posed by assessments than to the problems posed by

the measurement of aptitude or ability.

Multiple Matrix Sampling

These differences led the founders of NAEP to construct a design that

differed radically frAyhe design of a conventional large-stale testing
,

program. Perhaps the most dramaiic difference is in the area of sam-

pling. Because the assessment of individual students assumed no impor-

tance, it was dec4ded to employ nonoverlapping multiple matrix sampling

'1

techniques rather than conventional examinee s mpling. With this approach,

each examinee responds to only a few items corr sponding 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 assessment report on attainment in many diverse content

areas.

Used in the context of assessments, multiple mstrix sampling has

-1
several important advantages. First, limper executi n of item-examinee

sampling will yield more precise estimates at the4 oup level than will

examinee sampling. Second, it facilitates the administration 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 burden on the schools and students and serves to lessen

fears among students that the resulti will be used to evaluate them indi-

vidually.

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 measuring 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 ere familier only with constructing scales within a

single matrix sample (i.e., dataset). The necessity of constructing a

scale from items in several matrix samples is hard for most persont"to.

grasp. To illustrate this point, consider the following example.

Suppose a researcher is interested,in measuring some achievement

variable (say addition of fractions) at the aassroom level. Fifty class-

rooms constitute the primary sampling units. Within each classroom, ten

students are randomly selected, and each student responds to one randomly

assigned item out of a set of ten items. Each classroom responds to all

items, but each student only responds to one (randomly assigned) item. In

this instance, it is clear that this design assesses classroom achievement

more precisely than a design in which one student per classroom responds,

to all items. However, the logic of the matrix sampling design requires

thit the researcher assemble each classroom's score from the responses ef

each of its ten students. The %core for each classroom is composed of/the

ten item-examinee samples administered within that classroom. What sheuld

be reported as an estimate of the score for the population of classrooms

is one score based on five hundred individual responses, each to one of

the ten related items. The relevant components of this single estimate

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

primary sampling untts 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 is 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 estimate has been maximized. In fact, the current



NAEP procedure of with n-booklet (i.e., within matrix sample) reporting

. undermines a major tec nical advantage.of matrix sampling and leads to

fragmentation of the r sults of the assessmedf. The latter point is

discussed in greater d tail below.

Reporti Retults from Individual Exercises

In response to th need of the assessment to focus on achievement

rather than aptitude, he original planners of NAEP decided tbat the

reports on educational progress should take an unusual form. Rather than

constructing any type f scale score, NAEP reports would be written in

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

sistent with the goal f reporting in very specific content areas but has

some severe limitation First and foremost, for the meaning of-the

percentage correct to interpretable, the exercise must have an impor-

tance that is self-evi ent and unambiguous to the reader. Such conditions

are approximately meein opinion research, such as the Gallup poll and its

competitors. For exa ple, questions pertaining to voter preference in a

specific election hay meaning on their own, without appeal to any psycho-
..

logical construct (e liberalism or conservatism) or as being represen-

tative of some domsi . This so-called "fixed-item" approach works well in

social survey resear h in which the responses to items may be interpreted

at face value. This is especially true when the question pertains to some

particular action t e respondent may take (e.g., voting preferences,

response to a draft notice). In such instances, the question is not

thought of as one c4alarger univerae of questions.

Very few educational test items have such singular importance, how-

ever. More typically, test items are interpreted as representatives of a

population of test items that could be written to assess a 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 xaminees may get An item right due to guessing, and others maY get

an item wrong due to carelessness). Thus, a strategy of reporting at the
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'item level is fraught with interpretational difficulties. In the area of

'the NAEP mathematics assessment, Haertel (1981) posed the basic issue:

4

Only 7% of-seventeen-year-olds could correctly solve the
equation (x-2)29 for x, but in anotlyer sample, 18% could
"find the Solution set of x2-5x4.600.* Is the difference

due tdithe wording of the problems? The particular num-
ben.? The format of the equations? How arei'slia to general-

ize-about the proportion of-seventeen-year-olds who cad
solve quadratic equetions? How would the p-Pvalues change if

these items were multiple choice, say, rether than free
reiponse? There is no way to-tell.

f
dn the one hand, it is clear that the percentage of correct responses

reported for exercises such as these conveys little, if amy, meanini since

those percentages are a function of the format of the exercise, distractors

used, and difficulty of the particular exercise ssam. But on the other

hand, the public and the educational community is/interested in knowing

about level of achievement in very specific confe#t areas such as "solving
,

ilr quadratic equations." The requirement tha.tean asSessment report on

attainment in many skill areas does not, in fact, fres it from the require-

;

ment that those reports be in some interpretable etric that is invariant

with respsct to choice of exercise set within a s ill area.

Latent Trait Analysis

An important challenge to NAEP is to develop and use a methodology

capable of repOrting in specific skill areas withOut becoming tied down to

specific exercises. In fact, what is needed is a; methodology that directly

and unambiguously addressee questions such as "HOw are we to generalize

about the proportion of seventeen-year7olds who 4an solve quadratic equa-

tions?". Such a methodology should be capable d addressing questions

phrased in terms of the skill areas themselves, Iindependent of particular°

exercises chosen within a domain, and produce e fnates invariant with

respect to the exercise-examinee sampling procedures.

lea

4



A natural place to begin developmeni 9f such a methodology is latent

trait or so-called "item response" theory. Originally developed in the

contett of the measurement of individuals, this family of models can be

used to prodlice scale scores in an arbitrary metric in interval scale

units. Unidimensianal 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 exercises in the item bank can be

administered and individuals' scores on the latent trait can be estiMated

from the results.. These scale scores are comparable even if some examinees

get different subsets of the exercise set than others.

Borrowing from item response theory, Bock (1976, 1981, 1982) and his

colleagues (Mislevy, Reiser, & Zimowski, 1981; Reisero 1980) have made

considerable progress in adapting latent trait methods to the unique

Problems posed by assessments. Asia. implemented in the current design

for the California assessment, scale scores in each of more than Sixty

specific skill areas are computed using latent trait models modified to

handle multiple matrix sampling. In this way, scale scores in the domains

of interest can..be reported without depending on specific items. Ths.'

methodology depends only on the development and maimtenance-of a bank of

calibrated exercises in each content domain. gew exercises can be added

to the assessment as old ones are released to the public without compro-
1

mising in any way the ability of the National Assessment to measuie

change. Furthermore, results of the assesements 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 psychaT

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 is very imprecise. What

is needed is a methodology for defining the latent trait at the group

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 exercilse by a student selected at random from the

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

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

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

duces the information about the population and subpopulations that the

assessment is designed toprovide. An advantage of Reiser's procedure is

that it is designed to produce scale scores for a population from as few

as one exercise per skill area per booklet.

\s?,

In the California assesbment, each of 62 skill areas is assessed

using an average of sixteen/Itemi each. However, each examinee responds

to no more than two items per akin area. Using alatent trait model
7

generalized for group data, scale scores at the unit of the School are

reported. As is the case fOrIllatent trait methods designed to score

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

able for the measurement,Of change. Mislevy, Reiser, and Zimowski (198

used this procedurt to study change in mathematics attainment from 1972 to

1977.

'Using such procedures, scale scores can conveniently be computed from,

exercises in several matrix samples. Zecause the exercises have been

calibrated using the latent trait methodology, these scalea are invariant

with respect to additiOn or deletion of'particular exerciies defining that

skill area.

t Latent Class Analysis

Although this generalization of item response theory is a very marked

improvement over the present practices of NAEP in that it uses information_

from all booklets in an efficient manner and reports in terms of scale

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

cises ip 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 difficulty level are strongly
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affected by the school curricula, rather than merely by the ability (apti-

tude) of the students. Indiscriminant use of methods designed primarily

,(

to assess stable charac' t ristics of the person can be misleading if used

in this context.

As an alternative to use of latent trait methods in an assessment

context, Haertel (1980, 1981) has proposed that restricted latent class

methods (Lazarsfeld & 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 item

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 possesses,

then he or she can solve the problem; otherwise, he or she cannot. If

such modeis are applied to data arising from studies designed to assess

individual performance, this might not be an appropriate assumption. 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 the probabilistic nature of item responses.

(1:The methodology developed by Haertel for analyzing assessmen data

involve the tollowing 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 function of only one latent trait,

latent class analysis permits the researcher to study exercises that

require several skills for correct response.

Second, the union of all N314,0s needed to solve all exercises is

assembled. Each subject, then, is assigned to some skill profile based on

that subject's pattern of right and wrong responses to the set of exer-

cises.
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Third, the statistical analysis assigns some probability to each

possible skill profile. The probability is interpreted 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 determinants of the proba7

bility that the, examinee will answer correctly. In fact, there is some

(hopefully 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 is, in general, less than one due to

carelessness. The analysis consists of estimating simultaneously the

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

false positive and true positive rates for each exercise pari.

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 is crucial if such statistics are to be

meaningful. 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 produce estimates for the population as a

whole. Due to the structure of NAEP matrix sampling, this invariance held

across examinee-exercise pairings; thls 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.
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The results are especially amenable to description in simple declara-

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-fivt percent of seventeen-Year-olds could solve linear equations

in one unknown"). That is, the skill dichotomy assumption corresponds

well with the layman'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 stimuli 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

students who have reached "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 exercises to component skills are far from trivial. Regrettably,-

the current simple-minded policy of item-by-item reporting 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 educe-

tional assessments than does latent class analysis. Latent tr t analysis

lends itself much more readily to the measurement of higher lev 1 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 scores suggests

that such generalized variables, in fact, have considerable impact with

the general public. Similarly, the research community has shown that

aptitude variables are highly relevant to policy questions (e.g., Cronbich

& Snow, 1977). There is no doubt that the generalizations of latent trait

techniques for group data due to Bock and his colleagues ate the methods

of choice 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.
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gomputer -Administered Testing

Feasibility

The basic questions of whether computers can be used to administer

,tests and whether adaptive testing is technically feasible have already

been answered positively. For a number of years, Frederic Lord and David

Weiss, among others, have been doing research on these topics, and effi-

cient procedures have been developed for using computers, whether they be

mainframe, mini, or microcomputers, to administer tests. The flexibility

of test presentation, control of administration, and sensitivity to re-

sponses promised by a future of computer-administered tests calls for the

kind of leadership in technical innovation for which NAEP was designed.

It is altogether appropriate, we believe, for NAEP to aim towards a goal

of computer-based assessment.

Practicality

A question that has not been answered, however, is 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 examinee

makes his or her choice based on the material shown on the screen and then

the computer selects the next item to be presented, ither adaptively or

in sequence, and presents that material. Multiple questions based on the

same stimulus materials have been little used in studies of computer-admin-

istered testing, nor have items 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 even 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 has still not been

implemented widely, particularly at the elementary and secondary 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 is 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 is still 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 system and not a stand-alone testing

program. In terms of stand-alone computer testing, the largest use to

date may in fact be with specialized microcomputer systems designed for

use in the offices of counselors and clinical psychologists. These com-.

puters administer, scoie, 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

art,ion of computer testing.

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.

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 Stud

We recommend that a two tonged effort be undertaken to determine the

potential for application of computer tsting to NAEP and to monitor

changes in that potential over time. One aspect of this effort would

involve negotiating with computat hardware developers to identify advances

with the greatest potential either to decrease the cost or to increase the

performance of-computer testing ystems. To accomplish this end, the NAEP

grantee should establish a semi-formal communications network with hard-

wate experts from various segments of the computer industry. Working with

the advice and'counsel of these individuals, particular attention should

be paid to uch isues as:

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

Should a testing station consit of a terminal linked to a
master computer, or should each station be a stand-alone
computer?

If stand-alone computers4re ued, should each station have
.independent memory storage, or should they be linked to a
common storage device such as a Winchester Disk?

What types of display options could be ued? What about the
use'Of videodic for image storage and display?

How
the

oes the current cot of an optimal system compare with
tinting and coring cots that would be saved?

Th oth r part of this approach hould involve a mall-cale (relative

\to(the total NAEP budget) reearch effort to eek answers to ome of the

practical questions related to the ue of computer testing in NAEP. The

following ises should be investigated.
.............

I

k

What the mot effective way to adminiter variou kinds
of exercies that are not multiple choice in format? This
would nclude exercie that require that the examinee fill

-, in mis ing information, write entences or paragraphs,
produc or perform wome work, and so on. Would tests of
repon0 speed add important mediator information not avail-
able from paper-and-pencil tet?

I
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What is the best way to present long or complex stiniulus
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 might be required to look at part of a musical
score or listen to a passage, which would also require a
special display device.

The same sort of display factors apply to reading xercises
where the examinee is to read a passage and then answer
questions about it. In 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. In

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 batk and forth by
eye'. NAEP needs to determine whether computer-presented
exercises are equivalent to the same xercises presented in
exercise booklets in terms of xaminee scores, reliability,
and interactions with examinee characteristics. If there il
a non-equivalence, it is possible that the computer-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.

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.



Are scores obtained by computer ttting and paper-and-pencil
testing approaches equivalent? For example, we know that
soma examinees 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 loVer test scores? Will the introduc-
tion of computer testing cause Hawthorne effects to occur
(i.e., where the novelty and-perceived special attention
causes the examinees to try harder and perform better)?

How will computer testing influence the test-taking strate-
gies of examinees? For example, whenanswering st 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
somputer administration?

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 little supervision, the hardware
and developmental costs would be partially balanced by
decreased costs for administration personnel, especially for
individually administered exercises.)

What are the logistics of combining 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
aggregation will take place in the field, possibly during
the testing, and how much will be performed at a central
location?

Should NAEP consider using branching testing in which an-
swers to certain background questions will determine which
of several tests an examinee should take? In foreign lan-
guages, for example, it would make sense to give a French
test only to individuals who had studied French 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 mathemetics. Use of
computer testing makes branching like this highly feasible.

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

arise, the NAEP grantee should acquire a prototype multi-examinee computer

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

to acquiring such a computer_testing system, however, HAEP staff should
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consult with experts in the computer hardware field to seek their guidance

with regard to anticipated future developements. The system acquired

should be one that best anticipates and can take advantage of future

developments in terms of cost and capabilities. 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

would omit other costly features that are not requited.

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 performed using computers. The outcome of this

demonstration would guide subsequent expansion or revision of plans for

computer administration.

, Conclusion

We have no doubt that eventually the National Assessment will be

administered largely or entirely by computer, with great increase in

flexibility, efficiency, and the amount of infdrmation 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 optimal form of leadership role for NAEP to play in

this area.
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Establishment of an Educational Assessment Institute

InirodUction

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 for 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 independently-funded Educa-

tional Assessment Institute that would support joint'reseach and develop-.

ment activities aimed at improving large-scale assessment theory and

practice. Our planning grant activities focused initially on determining

the functions such an institute might carry out and how it might be organ-

ized. When collaborative activities with the Stanford University School

of Education produced an apparently useful blueprint, we followed up with

preliminary explorations to identify (1) requirements ind sourceefor

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 orientation of this chapter is necessarilycentered

on the Stanford/AIR locus of the Institute, but the concepts might equally

well be applied-to another grantee. We expect thst the Stanford/AIR locus

will prove attractive to potential funding sources.

Potential Functions for an Educational Assessment Institute

AIR and the Stanford University School of Education jointly identi-

fied five major functions that an independent Educational Assesment 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 (5) interact with the international assessment community.
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Resident center tior scholarly inquiry. Based on the model provided'
, I

by the Center for Advanced Studies in the Behavioral Sciences, which is

located on the Stanford University campus, the Educational Assessment-
. .

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

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

who merit these-appointments. Fellows would be awerded both living

expenses and stipends in lieu of their regular salaries. Nominations for

fellowship recipients would be solicited from the general academic com-

munity; nominees who pass initial screening criteria would bo isked to

-submit applications desciibing their research interests in the Inititute's

two major fields of inquirylarge-scale assessment methodology and tech-

niques to promote utilization of assessment information for improvIng

education. Applicant credentials and statements of research interest

would be reviewed emi-annually by an independent Institute Board composed .

of eminent scholars drawn from the Fellows of the National,Councillor

Measurement in Education (NCME) and Divisions 5 (Measurelent) and 15

(Educational Psychology) of the American Psychological Association and'

.1 from the senior AIR staff and faculty of the Stanford School of Educe-
.

tion. Selected applicants would normally take sabbatical leave from their

cUrrent positions to spend a specified period (six or twelve months) in

Palo Alto undgy the auspices of the Educational Assessment Institute.

While in residence, fellows would have access to Institute-funded computer

and clerical support and all NAEP public-use resources, NICluding the NAEP

item and data banks, Clearinghouse, and computer softwareipackages. They

would also interact with senior AIR and Stanford School of Education staff-

through frequent in-house seminars.

Permanentcenter for scholarly review and critique of NAEP policies

and_procedures. In their recent volume Toward Reform of Program Evalue-.

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

are relevant to this proposed function:

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

The best safeguard against prematurely fozen-standards for
evaluative practice is multiple, independent soUrces of
critic06. (p. 10)

Several recent examples 4lustrate the practical value of these

theses in relation to major'ed cational program evatUations. In the early'
-1. -

1970s, the'Huron Institute was requested,to provide planning and monitor-

ing assistance to, U.S. Office-of Education staff who were initiating the
40

major. Follow-Through,planned variations study. HurOn's role evolved over

the years into that of scholariy,critic; moreover, this roleswas influen-
.

tial in helping to shape the Follow-Through evaluation in numerous ways.

As Michael darees final report evaluating Huron's work makes clear,'

."measured against technical, orgamizational, political,"and social-scien-

tific criteria,iHuran's impact on the evaluation in the final years waS

without doubt a healthy one" (Garet, 1978, p. 68). Huron becam a kind of

broker as well as being a sourde of bright ideas, technical advi e, 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 is now on the-Stanford Uni-

versity faculty) made impartant recommendatfans about,how, in the futurev

monitors/critics might be selected to. work on major evaluations; the

language needs only minor editing to apply to an independent educaiPpnal

assessment 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....

1. The technical skill of the external monitor should, of
course, be the equal of thatof the evaluation contractor.

The monitoring organization should possess the ability to
work closely with thd major organizational units involved
in conducting the evaluation as well as the'flexibiltty to
shift resources easily from pndhmonitoring task to

ranother....

\

\ 3. The organization should,have a certain amount of legitimacy
\ among the evaluation constituencies; that is, it should
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hold a secure, independent status based upon a serious 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 recently, Charles Murray (1980) made similar observations about

the role played by an Evaluation Research SocieCY(ERS) panel in shaping

AIR's NIE-sponsored evaluation of the Cities In Schools service integra-

tion experiment. The independent ERS panel, constituted prior to the

evaluatiOn and maintaining ongoing dontact with it, was thought to be much

more effective in giving useful .(and heeded) advice than would have been

the case with one-shot, usually post hoc reviews by more traditional-

scholarly critics.

We anticipate that this function could be one of the most important

to be carried out by the NAEP Educational Assessment Institute and would

be the one to which permanent Institute-affiliated staff from both Stan-

ford University and A4would devote a high proportion of their efforts.

Center for research and trai ing seminars. The Educational Assess-

ment Institute would periodically organize and sponsor reseath and train-

ing seminars (usually in cooperat on with other scholarly organizations

and institutions of higher educa ion). The purpose of these seminars

would be to share information about the techniques and findings of ongoing

research 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 crkdits could be

awarded by the Stanford School of Education. Seminars would be announced

through'mailings to members of national measurement and evaluation profes-



sional,associations. (Especially well-received seminars might also be

replicated at professional association conventions.)

In cooperation with,other NAEP efforts to utilize new communication

technologies, the Institute would ilso sponsor an ongoing large-scale

assessment seminar via teleconferencing. Participants would all pay a

small fee and would then be given access to a computei-based telecommuni-

cations netWork through which documents, questions, 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-

goingteleconferences has begun tdemonstrate their potential as useful

and inexpensive tools for timely problem identification and definition,

solution building, and policy evaluation. For example, the SPECIALNET

teleconference network now operating under the sponsorship of t.he National

Association of State Directors of Special Education (NASDSE), serves the

following functions:

promiding electronic mail service, including person-to-per-
son messages and group announcements;

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;

sustaining ongoing seminars of interest to specialized
subgroups of network members;

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

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 facilitate oordi-

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

7i
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tion, under the sponsorship of the Division of Educational Technology,

U.S. Department of Education.

Sponsor for the Annual Conference on Large cale Assessment. Acting

together with the NAEP project staff, Stanford Univerity, and measurement

L and evaluation professional associations,- the Educational Assessment

Institute would assume sponsorship of the Annual Conference on Large-Scale

Assessment. As it does now, the conference would focus on major research

issues regarding assessment techniques and information utilization. When

they register f the conference, participants would be asked to nominate

Zrresearch top they hope to see on the conference agenda. A team of

national and state assessment experts would then be invited (and paid) tp

attend the conference and lead discussions on those topics and others

determined by the Institute Board.

The 1982 Twelfth Annual Conference in Boulder, Colorado, attracted

over 260 attendees who were representatives of state and local education

agency evaluation offices, college and university faculty, and national

professional associations. Future annual conferences, which we recommend

be held in Washington, D.C., would be expected to attract an equally 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 atisessment network. A

small but active networkJof international hssessMent scholars has sprung

up over the last 15 years. This network is headquartered at the Interns-

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 permanent locus for organizing U.S. partic-

ipation.

The Educational 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 cen be located, Institute !cholera might participate in or even

organize international data;exchange, analysis,'SnA reporting effort!.

Institute Organization

The proposed Educational Assessment Institute would eventually be

incorporated 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-recognized assessment scholars

representing major professional associations,"Stanford University, and

AIR. During 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 Director, who., in turn, would select the Institute

staff. We anticipate that some staff affiliations might be part-time,

allowing access to Stanfoyd University faculty and AIR professional staff

having other research and teaching commitments.

:The Institute would be physically situated either on the Stanford

University campus or in quarters near the campus, providing easy access to

both the School of Education and AIR.

Institute 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 planning 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-

-cation:
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appoint an interim Director;

solicit nominations for and select the Institute Board;

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

prepare a detailed proposal for $500e000 to provide three
years of core support Amd submit it to those foundations
expressing interest.in the preliminary prospectus;. and

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

Present Status 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.

Objectives are frequently discussed, but seldom seen. In these volumes you can see
some four thousandinstructional 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 meantl to accomplishing
the basic educational purpose. This collection serves to stimulate teaahers and educators
in seletting and developing behavioral objectives for their local use. These 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 objectiveseven clearly stated, specific objectivesare 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 sourcesof 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 school 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 widely.

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 !earnings 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 deal 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 of 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 problem 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.
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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 pbjectives 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 of 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 organizetional 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. Th,rough 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 Objectives,' 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 siear, returned to their respective school districts to initiate the
instructional programs organized from the objectives.

010

1. Archdiocese of San Francisco, Department of Education, San Francisco, California; Fremont
Unified School District, Fremont, California: San Carlos Elementary School District, San Carlos,
Califonia: San Jose Unified School District, San Jose, California; Santa Clara Unified School District,
Santa Clara, California; Sequoia Union High School District, Redwood City, California; Union
Elementary School 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. I 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: Lynda II Sargent, Gail Pagan, Rex W. Estes,
Caroline Breedlove, Monique Lowy, Charles Swanson, Eileen Trefz, Robert
Fair lee, 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,
Lawrence Dauch, Gerald Shan ley, Marjorie Giannelli, Tom Bannan, Gerard F.
I rwin

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, Cartnen 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, Maryia 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. Elmore', Charles B. Whitlock, Betty
Lee, Lee Jensen

San Jose Unified School District: Allaire Bryant, R(se Berry, Hal Garrett, Kathy
Roberts, William Harvel, Judy Opfer, Judi Wells, Don crowell, Oran T. Adams,
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, Rtbert-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 Noyes, Connie Chapman, Ada Ardelia Price, David V. Westfall,
Nancy M. Rice, John W. Apgar



In addition, the contributions of the following persons should be acknowledged:
Mary June Erickson, language arts; Josephine Matthews, Dr. Marie Goldstein, and
Dr. Ciprdon McLeod, mathematics; Marvin Patterson, science; Dr. Vincent N. Campbell,
sociarstudies; Sarah Russell, primary; Katherrn Wood ley, Dr. Mary Willis, Debbra

' Michaels, performance standards; and Dr. Helen Dell, editorial.
f

Final acknowledgment should"go to those who use the objectives in these volumes.
Objectives alone, an educational program, they do not rrtake. 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.

Palo Alto, California
December 15, 1970
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INTROD CTION

The PLAN Master List of Objectives h prepared as a reference b6ok for PLAN
teachers and administrators. The book is divided into three sebtions. 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, matheMatics, science, social
studies and language arts. Manc/ 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 oka definite time block. Such a time block might be at the end of third'
grade, at the4nd 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 prerequisites
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 org'anized sequentially under a terminal
objective, if sequence is important, and are clustered when they have a common theme.
It is not necessary to achieve every transitional objective before challenging the termiul
objective. Since many transitional objectives are cross-refererited in several concept

areas, students may achieve transitional objectives which will simultaneously support
several terminal objectives.

Each objective has been written to prescribe one of six designated levels of performance
The performance levels, based on Bloom's Taxonomk of Educational Objectives' are
indicated by the roman numerals at the end of-each objective, as in the following

examples:
2372 After reading a fiCtional selection at the appropriate readjpg level,

predict future coopcfuences. (I I I )

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

The verbs used in the objectives are standardized to each performance 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.

4

1. Benjamin S. Bloom, Taxonoiny of Educational Objectives, David McKay Company, tnc.,

New York, 1956.
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PERFORMANCE LEVELS

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

0352 Identify the- following properties of animals: how they eat, howhey grow,
how they change, how they move by themselves, and how they have babies4

The following verbs are used in level I objectives:

Language Arts, Social Studies, Science

answer questions locate
copy list
define match
frnish name
follow directions pronounce
identify reproduce.
indicate select
label spell

tell (retell).

Mathematics

copy list
finish match
identify reproduce

tell

LEVEL II Objectives designated as level II 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 I which indicates a memorization of facts or
concepts. A student may also be asked to draw conclusions or summarize information
in level 11. Tasks in mathematics at this level include solving numerical problems
and algebraic equations and making graphs. If a formula is suggested for solving
a problem, it is considered to be level It, differentiating the task from one where
a choice of formulas or operations must be made. Writing sentences with the
appropriate sentenee structure or grammar usage is also considered level II. An
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. (II)

The following verbs are used in level II objectives:

Language Arts, Social Studies, Science

classify order
complete read
construct recognize
describe suggest
draw'conclusions summarize
explain use
express relate
interpret rewrite



Additional verbs used only in Mathematics and Science
at this level:

-

add integrate
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

ObjectiOes designated in levels III to VI require a hijher 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 ll I Objectives indicated as level I II 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 III does not require a creative effort. Writing is used instead to demonstrate
Op understanding of ideas, to support or refute a solution to a problem or to prepare
an oral presentation. Objectives which require the ability to predict consequences
and employ experimental procedures in finding solutions to problems designate
level II I 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. (II l)

The following verbs are used in level III objectives:

Language Arts, Social Studies, Science

Aact out participate
apply predict
communicate prepare and present
debate present
demonstrate pretend (role playing, perform)
discuss support or refute a solution
find (information) take notes
keep records write
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 Objectives indicatinipevel 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 auttior's interest
or convictions, his freedom from bias or the validity of his argumehtt 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 hi would be:

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

The following verbs are used in level IV electives:

Language Arts, Social Studies, Science, Mathematics

analyze . form generalizations
determine infer
differentiate organize

LEVEL V Students are asked to use their creative skills when achieving objectives
designates:las 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 III objectives by the
creativity it involves in contrast to the reporting of facts and observations. Many
of he 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:

Language Arts, Social Studies, Science, Mathematics

combine and organize produce
design wiite (original composition)
develop

LEVEL VI Performance level VI .requires the most complex skills anti 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 transitiral
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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 thl*evaluation
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.
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'Helen D. Dell, Editor


