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GENERAL GOALS : VIEW OR OPINIONS STATEO 00 NOT NECES-
SARILY REPRESENT OFFICIAL OFFICE OF EQU-
CATION POSITION OR POLICY.

This portion of the symposium will raise rescarch issues related to the development

of the National Assessment model, to the purposes and structure of the project,

Specific issues to be discussed are:

1. Should the assessment project be (remain) national only or should it be ex-
tended to other smaller legal jurisdictions?

2. How closely should National Assessment reflect political desires for ''com-
parative'' information versus its original goal of providing descriptive information?

3. Should National Acsessment attempt to serve as a model for state and /or

local assessments ?
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4. Should National Assessment remain as an information-gathering, census-like .
project or should it more actively seek to relate its results to various in-put data

from schools?

5. Should National Assessment continue to report group results only or should
it change its goals and methods to enable individual pupil reports to be made?

6., Should National Assessment broaden its reporting categorieé, should it re-
duce its reporting categories, or should it keep them as they are?

7. Should National Assessment confine its data collection to its own purposes or
should it allow other significant studies to be piggybacked onto it?

8., Should National Assessment continue to develop its own objectives for each
subject matter area and the allied materials or should it seek to use existing
statements and/or materials?

9. Should National Assessment continue to assess subject matter areas primarily
or should it try to look at the general goals of education without subject matter

~

constrictions?

}._\fb 10. Should National Assessment attempt to develop an index or indices of educa-
' tional achievement, a GroNK (Gross National Knowledge)?

Qg 11. Should National Assessment set up a data bank to make its data available
to other researchers, as does Project Talent?

Q 12, How can one reconcile the praci:itioner's demands for ''instant" information,
for "pat' answers, for dramatic headlines with the researchers hesitancy to
use untried materials or to release results prematurely?

-

Q 13, Should National Assessment expect to research questions that arise in rela-
tion to its own oOperations (as it formerly did), should National Assessment

g armchair' such questions (as it is doing now), or should it turn to the educa-

M tional research community for answers (as it has done occasionally)?

14, Should National Assessment attempt to interpret its results or only report
the facts?
15, To what extent will institutionalization be a problem with National Assessment™®
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OBJECTIVES AND EXERCISES

Early in the history of the Naticnal Assessment Project three
decisions with important implications for instrumentation were made.
The first of these was the decision that the. assessment would be
based on educational objectives; objectives to be those béing taught
for in the schsols, and accepted as authentic to the disciplines by
scholars in tﬁe relevant field, gg@_considé?ed by tﬁe lay bublic as
desirable goals for American youth. A sécond decision was that reporting
would be on the basis of responses to individual exercises rather than
in terms of scores across exercises as is common practice in testing.
A third decision, not unrelated to these other two, was that exerciées
ware go be developed which would help describe what practically all -
students of a given age level can do and what the most advanced of an
age level could do as well as what the average could do. Two basic
cqnsiderations for the development of instrumenFs grow out of these
decisions.

It was obviéus from the start that if individual exercises were
to be exhibited in the reporﬁing and such reporting was to be meaninéful
to nonprofessionals and professionals alike, ghey would require a degree

of face validity seldon imposed on the individual items of achievement
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tests. Each excrcise would have to be able to “stand alone' with the
data on that exercise and carry some meaningful information about what .
American youth can do. While this would be similar to the. reporting
dpne éy survéy.opinion ﬁollefslié was éudemand fof content or.face
validity unlige thag previoﬁsly réquired in the afea of achievement
‘assessment.

The second requirement for‘instrumentétibn that grew out of the
early decisions is:what has been labeled “Jirecfionalityﬁ.. Objectivés
wéré to serve as the basié of ins;rdmentatién4covépiné'exefcisés from
both thg cognitive éémain and thé aff;ggive domain. fhu;; ié wéé

”nécessary that there be a means of classifying respcnses using a
dichotomy, an ordered classification scheme or éome dimension of
_desirability of response. In_other words, if the schools are teaching
.fof someﬁhing, tﬁen some résponseslought to be preferable to other
responses. that might be given. Exercises which do not have such
"directionality" and became simply surveys of information would not
be satisfactory for the assessment project;

The approach to instrumentation was to first contract with test
development agencies to work with professionals on the aevelopment of
objectives, These 6bjectives were then reviewed by lay people and a
set which in genergl met criteria mentioﬁed earlier were derived.
Contracts were then let for the development of exercises to tap those
objecti§¢s; Early in the game some had naivély believed that to assess

what groups can do, as opposed to testing what individuals can do,

would be a simple matter of pulling existing tests or items off of the.
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shelf and administering them to a group of people. "It early became

"obvious that-this would not provide the instrumentation needed to meet

‘the criteria noted above. The contractors produced and submitted to

the staff of the project some ten thousand unique items which, with
overlap, numbered twenty thousand items proposed for use at the four

age levels of 9, 13, 17 and adult. On reviewing these exercises

‘several characteristics were quickly identified. First, it was quite

clear that those who had prepared the exercises had not taken

advantage of the freedom to be creative in approaches’ to developing the

_exercises since many restrictions involved in developing reliable

measures of .individuals were not .present, The second observation, later
. documented through the results of a stﬁdy, indicated that the exercise

-developers had little conception of the type of exercise needed to

describe what 90 per cent or more of a given age zroup could accomplish,

- Based on a rough and ready sample, in one subject area the easiest .of

the.items to be proposed for use to describe what practically all students

- at the nine-year old level could accomplish was amswered correctly by -

just 55 per cent of the students involved. The p values for items in
all areas that had been developed as.90 per cent items ranged down to

p values of 0-4. A third observation was that the high degree of face

' validity called for by the reporting scheme had mot been built into a

large majority of the exercises produced.

A series of reviews, tryouts, and studiles were undertaken by the

‘National Assessment staff in an attempt to identify specific problems

and find ways to deal with the exercises at hand and the deficiencies
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thét had been suspected or identified in them. -Reviews by subject

matter specialists not involved in the. development of tﬁc gxercises
- were éopducted for the-pﬁrpoée of.éxamining the content validity of .

éach exercise.in reéérd tq Ehe objective it.waé fo taé, fhe appropfiate—
-ness of keyiﬁg and identification of any gmbiguities or other pogential.

difficulties with the exercises. It was ultimately ﬁeceséary to

carryout both a mail review and individual working review conferences
- where subject matter experts could interact in an attempt to rework

exercises into aécéptablé form. Reviews Qith 1a§ beoplé wére coﬁduétéd

in an attémpt t6 identify the exteng to which the exercisés might be
~meaningful if_usad in repér;ing to nbnproﬁessionals.ahd also to

identify any exercises with aspects ﬁh;t would be.considered objectignable-
to be asking American youth to deal with. Studies to determine the

extent to which we indeed had Aeésy" enough e#ercises to déscriﬁe what
practically all of the youth at a given age could do, tHe feasibility

of administration of exercises as proposed by the contractor, the need

£o éﬁgﬁent presenfation of exércises poighe student éé thaé errors in .
the éommunication of the task were minimized as a source for a wrong
answer or mo response and a nuwber of other studies wereﬁundertaken.

Lep mé turn thén Eo what has been 1earded_s§ far énd some Of thé
problems that remain uﬁsolved and in séme cases not clearly delineated.
It soon became apparent that to meet the criteria set up for

iﬁstruments ta assess what large groups can do, that few guidelines were
forthcoming frcﬁ the conventional testing approach for individual
>studenﬁs; Same help was to be found in thé expepienéé of opinibn poll

people in accumulating resporses from groups but much unplowed territory
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remained in the area of instrument development for assessing the
achievement of groﬁps.. A sccond matter which became quite obvious was
that i; is very difficult to get people normally attuned to constructing
-test items which are to become merged with other-items to form a test
" for individuals with concern.fér efficiency in getting reliable
: measﬁres of individuals to exercise creativity when ﬂot faced with
-restrictions that Zndividual testing imposes. For instance, it was
made perfectly clear.that an exéréise that might take up to as much as
‘thrity minutes of.gerfprﬁénce ﬁime,_if.indééd it Qould provide valuable
information on the achiéyement of one of the objectives, would be
_ permissible. As T will noté:a'ligtle lateg, thié;h;d to be &empgyized
:by-practiéal cénsidetations-in é.number of insténces. On the othéy hana
.there were not a large number of exercises developed which ﬁet the
criteria and involved c?eaﬁivity Eo which such ﬁréctiééi limiﬁatioﬂs
were imposed. A third major pfoblem was the limited amount of time;
even with an unmatched design and.using fourteen packages of exercises
at aﬁ ége level (i.e., it tqék fourteeﬁ studenﬁs;.each_respopding to a
. . . : R
different package to get one response.to the set of items used at.au
age level) the most appropriafe compromise between numbers of objectives
éovered and the.densit§ Qith-wﬂich.én objectivé is coveréd is yet fér
from adequately solved.
Iﬂ spite of theiabove difficulties, éxperience has been gained
through the adﬁinistrat?én of exercises on a patiopal scale in yeaf one

and into year two inm areas that could be most readily shaped up for use.

O
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Major Questions Currently Under Examination

1. Since it is seemingly inefficient to simply contract f{or
X number of exercises to tap an.objeétive, might a prototype approach
based on the work of Hively and Osburne be more efficient? That is,
might the operation better call for a two-step operation? The first
would Be the devélopment of'a prototype ﬁitﬁ identification of thé

Yshell" to be used to generate other items and the variables and the

limits on variables to be allowed in generating itewms based on that

- prototype.

2. Heow can the re;ults and feedbgck of eﬁpefiéﬁce witﬁ the
fesults from the first reportihg Best sefve as é baéi;.fof ideh;ifyigg
difficulties and working toward fheir regolution? .

3. Since the procedure is to report some exercises and not report
others there will be the need to develop exéfcises to replace those
reported fof;the next go—arbun& in'that particular subject area. Thé
question then is whaL different proaedufes, if any, are needed for
developing replacement exercises over and above those for developing )
the originai exercises?

4. How can the overall efficiency of producing the instrumentation
be increased, particularly in regard to the feview and revision for
updating.of objectives, the development review aﬁd tryout of exercises,

and the process of selecting from among exercises and acceptable exercise

~pool for packaging so as to most effectively cover the objectives 'under

consideration?

~ J
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SAMPLING

From the survey sampling poiﬁt of view, there are two primary re-
quirements to be placed on the sample. First, every element of thé popula-
tion must have some known probability éf being selectad and secondly, the
procedﬁre must be operationally feasible in the field. Of course, the
general principle of modérn probability sampling must be adhered to
insofar as possible. This principle states that the design will provide
maximum information at a given cost. In addition, however, the unique
character of the National Assessment of Educ;tional Progress placed some~
what unusual constraints upon the sampling design. Some of thesé con-
straints are given below:

(1) Only one package of exercises can be adminiétered to one

child in a given school;

(é) In order to cover an objective, many ﬁackagns of exercises

had to be developed.

(3) Each package contained exercises from;all three objectives

in the Year 0l assessment with various levals of difficulty
for each exercise.

(4) To date there has been little considera;ion of combining
scores on selected items infq an index; herce, the actual
sample size i1s a number Bf stﬁdents administered a particular
package, not‘the total nqmber of students of a given age
participating.

(5) Procedures for the caiculation of sampling error estimates
" ) . . must be provided. Control of SEé makes this difficult.
ERIC ' : | |
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(6) At leagt two schools must be represented in each PSU, i.e.,
no onre school should be administefed more than 10 packages,
if possible.
(7). Mode of administraﬁion, i.e., tape édministration reduces
the options to one package per sitting.. Such a constraint
tends to increase the clustering effect on the variance.
In addition to these constraints, a number of attributes of the
.sampling design were considered desirable. Some of these were:
(1) Estimates were desired by sub-population for some 256 sub~-
popuiations: four regions by four types of community by
" sex by two levels of sociojeducational status and by four
age groups. Eventual.categories for reporting could not always
be defined prior =Zo sampling; in some cases, if a2 definition
is possible, field identification-prior to sampling is not.
(2) At least three kinds of comparisons wéfé desired.
(a) For example, comparisons of certain sub-populations on
the basis of the responses to specified science exercises
in Year Ol.
(b) Comparison of responses in Year 01 with responses in
Year 04 for a given sub-population.
(c¢) Comparisons of differences between sub-populations be-
, tween Yeér 01 and Year 04. |
(3) The cdsts of selecting the sample and for administering the
packages in the field should be held to a'minimum.. In this
connection, what are the adéantages of household vs. mixed
frames for all age groups?
o | |
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(4) Since cstimates by states were not to be provided, no attempt
was made to include all states in.Year 01. For public relatioﬁs
reasons, it was decemed desiréble to include all 50 states in
Year 02.

These constraints and desired attributes icad to a number of considera-

tions. ~Some of thesc are listed as follows:

(1) Age groups 9 and 13 are essentially found in schools. The group
between the ages of 26 and 35 are essentially found out of
school. Although age 17 is mainly in school, a sizeable portion
of that age group is no longer in thg secondary school system
for one reason or another., What kind of a sampling frame or
multiple sampling fréme needs to be devised in order to give
every person in each of these age groups their proper chance
fof“selection?

(2) If a student cannot provide informatioh on his socio-educational
status, how should this information be obtained?

(3) Since some students sampled in schools will be clustered, their
performances will be positively correlaﬁed. How much sﬁould the
sample size be increased to compensate for this lack of
independance?

(4) Should the sample be rotated so as to avoid, insofar as possible,
placing a burden on any school system? How can rotation be

. implemented to utilize the correlatioq between years and inte;—
year comparisons? How do we maintain comparability in the

definitions of the sub-populations over time?

O
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(6)

)

&)

(9

(10)

(11)

(12)

(13)

—lym

If a2 multi~-stage sampling design is déemed to provide the

most information per unit cost, how should the primary samplipg
units be;structured?

What size of cluster of students in the schools is most
efficient?

Should small sub-populations which are of particular interest
be oversampled to increaée the precision of the assessment

for such sub~populations?

Should the present NAEP sample design be adopted by states if
they should desire to conduct similar assessments?

What information on sampling should be made available to the
public, i.e.% frames, programs for estimating "p" values and
sampling errors, and sampling efficiencies?

What are tbe categories of non-response and what is its effect
on the estimates?

Can more effective stratification be devised?

To what extent should.we and can we link Census data to the
data we collect?

How do we sample l7-year-olds out of school? .

11
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DATA ANALYSIS

There are two reasons why I {fcel somewhat hesitant about speaking on

the topic of problems of data analysis in National Assessment., Onc is that
I was a staff mcember for only a short time and really did not have the op-
weortunity to try to unravel the various knots with which I was confronted.
Most of my time was spent in the day-to-day decisions that were involved

in carrying out policies and procedurcs that were already underway.

The second reason is that the ground work for data analysis and the solution
of the really intricate problems of dealing with the results of national assess-
ment have been in the hands of an extremely competent committee called
the Analysis Advisory Committee, Its membership consists of John Tukey,
chairman, Rod:ert Abelsén, William Coffman, Wayne Holtzman, I.yle Jones,
Fred Mosteller, and Ralph Tyler. I.ee Cronbach was formerly a member.
It would be my judgment that if there are any problems of data analysis
that they ¢an't handle it would be foolish for me to try even to understand
~them, As Ihave observed them operate I have found that they not only con-
sider the major issues of taking care of the data but are also willing to
penetrate deeply into the results themselves so that they are thoroughly
familiar with just what is going on, I think National Asscssment has been
extremely lucky in having a commitiee of this eminence exhibit the amount
of dedication that they have done. Among the many problems they have
faced have becn the determination of appropriate standard errors {for sub-
group differences; developing a basis for classifying schools and localities
in é.ccordance with educationally relevant characteristics so that differ-
ences in educational attainments associated with different types of commun-
itics might be studied; and the derivation of an index of performance char-
acteristics {for the exercises which to a certain extent measures the ad-

vantage-disadvantage dimension of educational accomplishment, These werc




exciting, difficult, and interesting problems and a discussion of thern by
a member of the Con’nnittcé at this point nﬁght have bcen.pr eferable to
what is actually being done. We arc so jealous of their time, however,
that we didn't even approach any of them about it, I shall not attempt to
go over the ground that they have covered (although I might be able to re-
spontd to some questions about the items just meniioned), but will simply
rérnark upon what appecar to me to be some rathex persistent problems of
data handling that National Assessment is faced with, Perhaps there are

no real sciviions but it is well to know what the problems are.

There is a possibility that one problem may arisc out of the way National
Assessment is being done, Usually in a survey zll respondents take the
entire assessment instrument., In Project Talent, for example, high school
students spent the better part of two days taking the test battery. One of
the {eaturcs of National Assessment which I am sure is at least partly re-
sponsible for the high level of cooperation among school systems is that

* no pupil invests more than about an hour of his time with the assessment,
The excr ;.ises are packaged in separate booklets, each of which takes less
than an hour to administer. Xach survey involvesl somewhere betwecen ten
and {ifteen of these packages., Since exercises, as well as persons, are
sampled, any combining of exercises across packages will introduce a
"package' effect, This could happen if an attempt was made to add together
the performance of respondents to exercises that contributed to one objective

but appeared in diifercnt packages. The following situation might occur,

_ Package: A B C X Y Z
Objective I (No, of Excrcises) ' 3 5 1T 9 11 13
9 7 5 3

Objective II (No., of Exercises) 13 11

13



Packages X, Y and Z arec he avily weighted with Objective I; A, B,
and C with Objective II, If accidents of sampling have resulted in higher
quality respondents for one of thesc sets, the corresponding objective will

appear to have been better mastered.

One solution for this problem is to make comparisons that invelve only single
exercises; another is to balance across packages the number of cxercises

contributing to any objectives,

The first option would provide {for regional, type of community, and so forth
comparisons being made for one exercise at a time and it might be expected
that patterns, not necessarily levels, of ability would be constant, This
could be extended to comparisons between different exercises in the same
package but the boundaries of the package would provide a barrier which

could not be crossed,

The balancing of objectives across packages probably has been achieved to
a considerable extent, although ascertaining the exact degree of success in
~ this is just one of those things I never got around to do, Although it would
be my judgment that the package affect is gencrally of small moment, it is
something that one should be aware of particularly if some new bases of

combining exercises are instituted,

Dr. Finkner has alrecady mentioned that eventual categories for reporting
could not always bhe defined prior to sampling and that in some cases even

if a definition was constructed field identification prior to sampling was not
possible., Although a number of variables were brought under control by
stratification it was not possiblé to control all potential categories that we
might be interested in, It was expected, however, that there would be a good
enough distribution for some in the sample to make comparisons reasonable.
For example, it was anticipated that the sex ratio would be satisfactorily

distributed with respect to the major factors in educational attainment.

14



This is apparently not true for skin color, however, which tends to get
confounded with region, type of community, and parent educational level.
When the sampling plan was originally set hp it was not intended that com-
paﬁ*isons on this basis be made. Later it secemed important to do it, and

in our first reports there are and will be some comparisons of Blacks with
non-Blacks, In later reports the break down will be Black, White,' and Other,
Members of certain subgroups of the "Other' category are already asking
that some separation of results for them be instituted. This kind of ad-
venture should be entered upon only with great caution since some of {he sub-
groups arec not well distributed throughout the country, and some compari-
sons might partake more of affects genei'ated by extraneous variables than
by the defining characteristic of the subgroup itsclf, Our problem will be
how to analyze and present the data in such a way that false inferences cannot

- easily be drawn from them.,

Some of tﬂc confounding just referrecd to leads to an attempt to make some
statistical adjustments, For example, if we found nué.uy more 13-year-old
boys than girls in some region, and this region turned out to show. superiority
in mathematical and mechanical exercises, somecone would be likely to point
out that it was a séx, not région, effect, We can balance this, of course,
with some safety, but it becomes more tricky when we deal with type of com-
fnunity interacting with educational Jevel of parent, for e};a\n’lplcx. Would it
‘really be true that inner city children with well educated par.en’cs would ex-
hibit the same performance if they moved to the affluent suburbs? Would

Black chilren in the Southeast perform the same if they moved to Minncsota?

There will be a number of assumptions and constraints that will inherc in
any procedurc of statistical adjustment and it is essential that they be known
and explained. The Analysis Advisory Committec is working on the problem
of statistical adjustment and I am sure that if anyth®ag can be done with it

they will be able to do it.

S
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A specia].-p'roblenl has arisen in connection with the assessment of

writing. In the various subject matter arcas to be covered in National
Assessment the sequence of exercise development has been to gain agree-
ment upon objectives, and then, in line with them, to identify some
knowledges and abilities that the clients of owr educational systen: should,

with certain probabilities, possess. In writing, for example, it is rcason-
able to expect that our populace should be able to fill out an application

blank, order something by mail, and address an envelope properly, Standards

of acceptable performance for these activities can bhe sect,

When it comes to unstructured, or, cuphemistically, crecative, writing the
picture is different, No one seems to want to write a model essay and say,
"85 (or 50, or 15) percent of 13-year~olds should write this well," Asa
result, responses to exercises of this sort were scored by committces of
readers who set up their scales on the basis of the writing produced by the
.respondents, This was indced a norm-referenced scoring, and certainly
will lead to problems of analysis when we go to make an assessment of
change the next time writing is mecasured, A preview has been furnished
us by our attempt to obtain a common scale for some exercises that were ad-
ministered at two age levels. In our November report we did try to show
comparisons of 13s with 17s on one exercise, There's an Appendix D which
describes the procedures we followed, and it furnishes an example of problems

of data analysis.

National Assessment's avowed intent to report the facts as they find them
without interpretation of course opens the door to interpretation by anyone

who wants to do it, One assumption which may lie buried too deeply in our
operations is that the results present a true picture of what young Americans
know and can do, This, however, will be so only if the exerciscs somechow -
appeal equally to all respondents. We have already been challenged to take

into account the role that motivation might play in performance on our cxer-

cises, Certainly the experiences of the past few years have alerted us to

16
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the fact that many Black Americans simply do not put their heaﬂ)s into
striving to do well on the usual kind of assessment devices. Other sub-
groups, perhaps most ddults, may have similar reactions, I think one

of the major problems National Assessment is going to have to face is the
one of gaining some assurance that its exerciscs are attacked by various

groups with somewhere near the same level of cffort,

A related problem that is caused by a reaction against testing generally,
which is exhibited to greater degrces by some meinbers of our population
than by others., If refusals for this rcason run higher in some parts of our

sample than in others a response bias that is difficult to evaluate may appear.

In the last year or so a number of natioﬁal organizations interested in measure-
ment and testing have heen {faced with proposals to institute a moratorium

on testing of minority groups until cultural biases can be removed {rom the
tests, I think there are better solutions to the problems of bias than abandon-
ing testing altogether but if this extreme position is actually taken and be-
comes fairly effective National Assessment could no Jonger claim to be a
survey of educational attainments in the couutry.' One course of action that
might be followed would be to subdivide the population into various groups

and try to develop appropriate assessment instruments f{or cach. If this

were to happen the problems of data analysis would indeed be magnified, and

I think I shall retire and contemplate them.

"
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