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- INTRODUCTION

‘ _ John S. Helmick _ ihe
" Vice President -
Educational Testing Service
I am very pleased td have the opportunity to welcome you to
this preconference seminar:-— ]t is: satisfying to know that so many people
(near;y fifty from about twenty states) are 1nterested in what we feel

is a topic of critical imporctance.

It may help to put into perspective what we are trying to do
here today if we note sume of the changes that have taken place over the

last ten or fifLeen years in education and in Educational Test1ng Serv1ce.

RN

Fifteen years ago, ETS essentially supplied tests and testing
services., " While we did provitde supporting research and advice, we were
basically test-oriented, with emphasis 6n the printed paper-and-pencil
_test. Fducation at that time seehed fairly stable. We were all con-

fident that we would be d01ng'tomorrow just about what we did yesterday.
;R

Now, change is the orden of the day. It is good to innovate,
and I have some faith that in many cases, change for the sake of change
may have a pos1tive effect, if the teachers and staff are fully involved
in produc1ng the change. It is true, however, that 1nnovation may be
simply a glor1f1ed or continuous Hawthorne effect, and change may not be
1mprovement——partlcularly when we automatically adopt _somebody“élse's
incovation. We need to know what we are doing and how it affects our
‘results., Fortunately, there has been increasing professional interest
in determining_the relation between the changes we are making in curricu-

lum and outcomes im-Cérms of student behavior..

It is fortunate that the profession is becoming active because
the public is now very much interested in what is happening to the. funds
cthat are being allocated to education. In Princeton, for example,
possibly for the first time J=n its recorded history, the school budget
has just been twice 'defeated in public referendum. T think perhapslthe
general public has bcen applying cost-benefit analysis to education with—

o
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out knowing the terminology. Tn effect, they have been.asking: What ~
are we getting for what we are paying? We, as professibﬁals, have a
clear obligation to provide better answers to that question than we have

in the past.

o ‘Measurement and evaluation are very much involved in the answer
to such questions.’ I say '"measurement" and not "testing”'ﬁecause we have
gone - beyond the point of puiling a published test off the shelf, giving
it at theAannual testing time, and saying we've done our evaluation.
Measutement should be an integral part of(education--the systematic
collection of informatidn to aid'in the decision-making process. This

is the role that ETS is now attempting to fill,

Thls seminar cannot make experts out of participants in a day
and a half. We do hope, however, that all of us caﬂ.gain é little under-
standing. From our vantage point, we hope that we can communicate some
things to you, and I am sure you will be able to communicate things to
us, from your variea experiences with the day to day problems of the
schools, that will help us all see the problems and the ways of deal-

ing with them more clearly.

ASCD Pre-Conference Semihar at
Educational Testing Service .
March 8-9, 1968 '
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THE ROLE OF EVALUATION IN CURRICULUM.INNOVATION

Henry §. Dyer
Vice President
Educational Testing Service

.THe main theme of this talk is that curriculum evaluation is
full of bewildering problems that are not to be solved by siﬁple, pat
formulas that ?ield simple, pat answers. This fact should not be sur-
prisiﬁg to anybbdy wﬁo gives the matter a modicum of thought. 'Educational
evaluakion hg; to be complicated and difficult because education itéelf
is, without a.doubt, the most complicated and difficult Business with
whichxman, in his inadequate wisdom,, has ever tried to contend. It is
aléo, without a doubt, his most important business—-if he expects to sur—
vive to the year 2000. 1if education is to go anywhere at all i« this
time of rapid change and impossiblé dilemmas, it is incumbent on all of
us, all the time, to keep on trving to figure dut what it's déing for
children now, what it ought to be doing, and how to bring current practice
a-little closer to current hopes. This figuring-out process is what I
mean by eQaluation in all its'mulﬁitude of forms.” We're not very good at
it yet. The answers we get are usually pretty hazy. The methods Qe em-
ploy are fulihof pncerf;inty and short on rigor. But uﬁieSs‘we keep try-
ing, the chaﬁces are that this grez. big amorphgus enterprise ye_call
.education wiil not take us anywhere at all. In what follows, 1'12 try
to clarify ghe picture of curriculﬁm evaluation by giving a few examples
that may help to identify the several kinds or levels of cdrriculum
evaluation that are needed to get us out of our current conquioﬂs.

/

/

I. Curricular Evaluation in a Narrow Frame

One way we have stumbled upon to keep our confusions at bay is
to think of curriculum as a-collection of bits and pieces, and to content
ourselves with assessing the effects of each curricular bit one at a
time. Let me sﬁqft off with an example of this approach from my own ‘ex~
perience in try;ﬁg to evaluate a,piece of curriculum some twenty years

ago. The piece in question was the requ{redEfreshman course in English

/



composition at Harvard--English A of sacred memory. I sunpose<nobody
-ever had an opportunity such as I had at that time to design and conduct
an evaluation study that could be more exactly what your simon-pure evalu-
ator might want an evaluation study to be. Everything was working 1n”

my favor.

This course had a long tradition.  Time out of mind, it had

' been required of all'freshmen entering Harvard except those who could

. prove by examination that they were such good writers as to be beyond
help. The number.of such exceptions was very small--perhaps one or two

per cent of the freshman class each year.

o

The reputation of English A varied according to the mood of
the faculty, the mood of tbe»students} and who happened to be saddled with
the job of running the course and the arny_of section handsﬁwha‘taught it.
In the last years of its existence, the professor in charge was a remark-
able man——a soholar, a poet, a novelist,.and withal aﬂdedicated teacher
of freshman composition. It has alwaysubeen a mystery- to me how he ever
let himself get conned into the management of English A, with all its
‘headaches and all the brickbats tnat were perpetually being thrd&h at it.
Nevertheless, there he was doing it, and working hard_to'make it a good

and effective course.

Came along, now, another professor, who also-was a not incon-
siderable fignre in the literary world, and a dedicated teacher, who ,
thought Engiish A was ripe forlextingtion, and who aréued that,he couid
~put on a different course Ebat;would do” better in one semester what Eng-
lish A did in two, Furthermore he thought that the army of section men
should be demobilized and that his course could be taught just as well
- in large lecture seetions—~300 or 400 students per section--in which
films, film cliﬁé, and batches of short exercises woul&ﬂturn the trick of
teaching freshmen how to write. The grading of themes ‘would be minimized.
.He was sp aure of his vision of pedagogical truth that he'requested; and
got, the opportunity to teacﬁ such an experimental course. Let the faculty
’ assign 300 freshmen to hieicourse, rather than English A, and he would
ptfove his point. | -
By'fortunate-coincidence, these two professors had a congenial
relationship with each other. éo they invited me to lunch one day, wnile
“che plans fon the ‘new course were still brewing, ‘and asked me whether I -
- : woulg whomp up some way of scientifically evaluating their rival modes

[ERJ!:‘ ] of going at the job of teaching freshmen to write. I would have carte
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blanche in designing the experiment and the measures to be used in assess-

ing the relative effectiveness of the two courses, and they would cooper-
e

ate to the hilt. In short, 'the set-up was the sort of thing your earnest

evzluator dreams about, but rarely gets a chance to put into practice.
i y g p P )

’ The plan we Qorked out was this: I would assign the incoming
fresﬁmen on a random\basisi—some to the old course, and some to the new.
The aprangement was'that, working with me, and with each othef, the two
course directors would develop a writing exercise to be given at the start
of both courses and again at the end of the first semester. ﬁy crew would
admgniafer the exercise, and I would lay out the procedures by which it

would be graded and the results analyzed.
° @

All this was ddne. After the two sets of papers had been writ-— -

ten (i.e:, the pretest arid the pbsttest), we coded then for identifica-

tion purposes, reﬁoVéqt;ne names and dates, and arranged them in batches

. of twenty papers each, thus:

L4

Time written .
‘September January
2 Ve
o . 01ld abcde abcde
2 | " R 333313
o \
& .
) .
L 'New a'b'c'd'e' ~alblcldlel
§ sssss ji313ii

o

The symbol ag stands for a paper written in September by a student as-

signed to the old course;.éj_stands for a paper written in Jar.uary by the

same student;'gé stands for a paper written in September by : student:

éssigned to the new course; and g&zstands for a paper writte: in January

by that same student; etc.

scrambled so that the reader could not figure out who wrote which one,

The papers in each batch wecre stfficiently

in which course, or when., Each batch of tr~nty papers was ranked from
R

/ .
one to twenty by two readers working independently, and the average of

the ranks assigned to any paper was the score that paper received. The

.
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question we asked of the papers in each batch was whether the old course
or the new course showed the greater upward shift in ranks between Sep-

tember and January.
.
¢

When we aggregated all theidata, we got some interesting,“but
not very cheerful, results. First, it became pretty ciear that the new
course was no better or worse than the old course in developing writing
ability as measured by the eXercise that’ the two professors apreed should .
be an adequategmeasure~of it. Second--and this upset the whole faculty
no end--it was equally clear that in neither course were the January pa-
pers any better than the September papers. S0, naturally, the decision
was made to go with the new' Course as the cheaper way to achieve nothing

-

much.

Although the results of this study disappointed everybody,
nevertheless, by the canons of evaluation, it was a very neat study that
produced data which were unassailable. All of which shows how the

evaluation process can work when conditions are right. It also shows why

€5

rigorous evaluation can be shattering to educators. y
‘Now I want to turn to a quite different example of curriculum. .
. . . - ™. e .
evaluation, still in a narrow frame, but illustrative of somewhat differ- -

ent approaches to evaluation. During the time when the Physical Science o

StUdY Committee was constructing the PSSC physics course at MIT, hts

_ undertook the evaluation of the several elements of the course as it was

being put together and revised. I shall come back to that‘aSpect of the
evaluative process in a moment, but first I.want to tell you about the-

xperience of one of the creators of the course--a physicist, Professor

o~

¢nWalte1 Michels of Bryn Mawr. Professor Michels felt that’the test and

questionnaire results we were getting as the course was, being developed

were not suffcient indicators of how good the course\actually was. “To .t <
see whether the course was really paying off, be wanred to conductla

follow-up study in which the college perfermance ‘af" students who had

taiten PSSC in high school would be compared to the college perfcrmance‘ »

of students who had taken traditiopal physics 1n hlbh school. Hejtheorii;f

ed that if the PSSC course was d01ng to. srudents what it 'was supposed '

to do, more PSSC students than non—PSSC stugents would be signing up for

physie¢s in college. Furthermone he figured that, Since PSSC was a
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_"process-of-discovejy"

course designed to teach students’ to think.;he
way scien’tists think, then the PSS_(.ZI students ou-ght to do better in col-
- lege. physics,; would have a more mature at titude ‘toward sc1enc_e, -and
wo_uld more frequently major in the subject. In short, even though the
new physics was only a one-year course, he felt that, if it was as good
as he‘ and otherslclaime'd it should have superior long term effect.

This search for the ultimate pay—off is what, in the new Jargon, evalua-
tors are now calling ''summative evalg.nat10n. Walter Michels felt he
couldn't be cdmfdrtable_ antil he had, some summative evaluation of PSSC -
physics. ’ S '

-
.

Well, he and 1 got together and spent a moriing d1scussing this
approach, and I spent most of the time trying to discourage h1m from under—
taking the 1mpossible. 1 kept telling h1m over and over, that the
kind of information he was. looking for was simply out of. reach. Since
the PSSC kids and their conventional counterparts would be scattering
to colleges ail over the country, we could-not expect that they would

. be exposed to college physics courses that could be cpm{aared in any way.
F’urth*erm_ore, we didn't have any dehendable- information about the con-
tent or quality of the physics courses the students had taken in high
school. “Since 'teachers dirfer, courses differ, even though they may
carry the same labels and use t’ne same instructional materials., It .
would indeed be reasonakle to suppose that there'are a"s‘wmany different
physics courses as there are teachers 'teac'h'ing physics, whether labeled -
PSSC or sdmething else.. Finally, even if you could assume some reason-
‘able degree of uniformity in the "treatments" each kind of student got
in high sch001 and in college, it would be too much to expect that any
college physics tPacher—-preseﬁt company excepted. of course.—-could
supply any valid information about the mental cha.racterist.ics of his
students, about their attitudes toward‘. science, or whether they thiuk the
way sc1ent1sts think. Who ever heard of a college teac_her who can repc;rt .
reliably on the thought processes. that pass through the brains of his .
students? The notion is absurd on the face of it. |

But Professor Michels refused to be discouraged by my doubts.
He went ahead and organized his follow-up study, ‘complete w:Lth attitude .
- scales, rating scales, and the like. A yeaz; later he was back in my

office confessing total defeat. The mish-mash of ~incomplete data he

Al
'
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had managed to accumulate added up to exactly no information at all. As

" a first-class scientist, he was able to face the fact and admit” that .

the whole effort had been a bust. ‘ ) o \ ’

This episode is not to be,taken to mean that curri;uflum/ evalua-
tipn fciunded Sn follow-up studies Ais forever impossible, or that it is
undesirebfe'. I bring the‘matter up only to emph size that the difficul~
ties in getting interpretable. aata from suck stu/dies are more enormous '
‘than most people 1magine, and that accordingly one needs to con51de"
whether the agony 1nvolved ir g01ng after long—term follow-up data is

likely to™be anywhere near commensurate with their usefulness.

I h.ave already mentioned that .we were Qofking on anot,h‘er 'kind
of evaluation "in connection with PSSC. Its purpose was to get periodic
feedback to the curriculym makers as the course was bheing developed and
tried out. This sort of activity has lat/terly been labeled "formative
evaluation,"_,*to suggest what needs to be, done while a curriculum is in . .
its formative stages. In this case, it.consisted of developing and
giving a whole series of unit tests to check up on how the different
parts of the course were actually working in the claserOms wn'ere the new
.materlal was being tried out. In addltlon, batches of quefstlonr'aires
were 1nf11cted on the partic1pating teache*s from time to t‘J“tdr;ei, to see
what they thought of the stuff ‘and ‘to get their views on how their stu-
dents were respgndlng to 1it. All of this was supplemented by classroom

visits by some of the curriculum constructors, who travelled around the

‘country to see what was going on out there where the_action was. :

-

. For ebvious reasonép, this so-ralléd formative éva’_&luation*is 8
veryh impor'tant kind. It is-not, of course, expe'rimental\ ‘in any formal ‘
sense; it eéd't tell you m.uch absut the ultimate pay-.qff'f; ‘and it is, .in
fact, ’pdrei’y descriptive. But it is ebso}utely vital as a means of
finding out in detail How the new material is working: what kind of ‘stuff
is working for what kinds of students,\ and what changes need to be made
to make it work better. As you try to f'ashi;\n the individual- components
of a new colrse, you l_deSpeﬁrately need to know,\ as you go along, how they
are bouncing.off 'the‘min-ds of students to see what is connecting and what
is not. You don't ‘:mrry abceut experimental desi Q/s, control groups, and oo

tests of statistical significance; you do waery a1<0ut the adequacy of the
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week-to-week and month-to-month feedback, so that as you hone the course
down into its final shape you will have some assurance that it will do

che'job you intend it to do.

@

One of the important 1nc1aenta1 values we discovered in con-
nection wlth the PSSC experience--and one that has informed subsequent
efforts in curriculum construction--is that when you oblige the curri-
culum makers to create tests toymeasd;e the effecé;vof their materiéls
as they go alpng, you induce in them 'a much clearer and more specific set
of ideas about theirféurriculaf objeétives. We've found that probabl&
the one best way’iﬁjéil the world to get a person to - put his objecfives
into so-called '"behavioral terms'" (awful expressiodf) islto force him
to cast rhose objectives in test juestions aimed at elicitihg the kinds
of student responses he claimé he is trying to help them learn. So one
might almost say that the exercise of careful test making is a prerequisite

to careful curriculum making.
[N i
When you get into this sort of formative evaluation of a de-
veloping curriculum, you realize that the curriculum is not just a set of
materials and rules of procedure.” It has in it three interacting ele-
\ . .

ments: the ﬁubject—matter, the teacher, and the students, like this:

ot

Subject-matter

SN

Teacher -7 AN : Students
N ;7

And vou have to be concerned about all the elements at once, and all the
interactions. among them, «f you are to get any idea.of how §uccessfu1'

your curriculum innovations are turning out to be.

o

I1. Broadening the Frame

This trianguiar model of the curricdiar process suggests, I
}Dpé; how complicated ahy adequate evaluation is bound to be. Even so,
I don't think it is complicated enough to illustrate what we are really
‘up against. . And this is because it rests on a stlll too ‘narrow conueptlon
of the term "durriculum. Over the last 10 or 15 years_or so--since the

coming ‘of the new math, the new science, the new social studies, and the
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new~ever§tning else--we have tended to think of curriculum almost as if
it were no more than a particuiar course or sequence of courses arranged
around a partieular body of subjeet matter. In so doing we have, 1
think, tended to overemphasize the needs of the academic disciplines as
they exist in the minds of university scholars, and have underemphasized
the needs of the students as thev are trying to'learn to understand them-
selves and to cope with an increasingly confusing and threatening world.
I suspect that we have becbme_somewhat too concerned with the pure and
particular cognitive outcomes of individual courses and have neglected
to look at other associated outcomes—--both gognitive and noncognitive—-
of the whole schobl experience. Which is to say that, in our efforts to
evaluate—-whether they be summative or formative, descriptive or experi-
mental, formal or\informal--we have paid far too little attention to the

kinds of side effects that studying any particular course may have.

7 Somehow or other, we have to take the whole educatibnal picture into
account and'try to see what the unplanned, indirect effects may be on
studénts when they grapple with any particular chunk of subject matter
that we may happen to think may be good for them. For 1nstance, we need to
be asking whether a new course may be reducing the students ‘interest in B
other sub]ects in the curriculum, or whether, indeed, it may be reducing
or killing off their enthusiasm for the particular new course we're
trying to teach. For example, how many kids have been turned away per-

manently from all math after struggling to understand the new math7

We don't have any good answers to questions like this, and I
suspect the reason we don't arises from our'present,tendency td hold off
ambiguity by thinking cnly of bits and pieces. In the old days, back in
the lQZOfs, the concept of curriculum innovation was quite different from
what it now seems to be. The model then, you may remember, was Jesse
Newlon's Denver Program of Curriculum Revision which attracted imitators
all over the country. The theory behind that program was that the per-
son who should be at the center of the curriculum revision process,was'
the classroom teacher, not the university scholar, as is the case today.
To overstate the contrast: in those days, the university scholars were
called in as consultants at the pleasure of the teachers; ndwadays, the

teachers are called in as consultants at the pleasure of the scholats.

ERIC | | | EE
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) Furthermore, the emphasis in the Denver Revision was on the fo-
tal school program and the pupil's total career through the educational
system, rather than on a single course in a single year as was the 'case
with the PSSC. Newlonls point was that the teacher must not only be the
central agent in curriculum change, but also that the new CUrriCUlum must
emerge from the students' needs, as the teachers were able to observe
those needs through direct contact with the students and the community—:

: i.e., their personal needs, life needs, cocial needs, career needs, as
well as their purely intellectual needs. This goal was never really

attained but I thlnk the goal is still worthy, even though it seems to

have been largely orgotten.

Please do not mistake my meaning. I do not mean to be anti-
iritellectual or anti-§cholarly. I'do not’ doubt for a moment that if the
range and quality of the intellectual life of the country is to meet the
needs of the times, we hust have people who are going to be excited by
the intellectual challen‘es in the academic disciplines so that they will

N
.pursue them and advance the

We also must be concerned with developing
a public that can understand and\appreciate what is going on in the several
: dlsciplinos, so that the big social cisions of the future will be in-
formed decisions. In short, we must not,>dn this day and age, under-
estimate the importance of scholarly endeavor te the life of our times,
and hence to organized educatioen. NeVertheless; as things are"going now,
it seems to me that too few people are paying attention to the social
contexts in which the intellectual disciplines must operate. There's
too little attention to priorities. Scarcely anybody seems tolbe think-
"ing about the criteria for determining, for instance, what kinds of
pHysics, or social studies, or math, or art, cr whatever, are best for
tbgge particular kids in this particular school--in the ghetto, the rural

backwater, the affluent suburb.

How, then, does evaluatlon fit into the broader approach'to
curriculum development° How are we to go about assessing the totality
of the effects of our educational programs in all their complex variety?
The answers are not going to be easy. We are unlikely to find them by

the 51mplistic process of seeing how the student products of such pro-
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absorption;:and the ways in which they learn best. It attempts to keep

grams make out in-college--as the old Eight-Year 8tudy tried to do. That
was certainly one of the really great early efforts in curriculum reform,
and‘its evaluation was in the hands of one of the reaily great innova-
tors in evaluation--Ralph Tyler. It has therefore always been a puzzle

to me why the directors of the Eight-Year Study felt it incumbent on

 them to rest their case on the quality of the college performance of the

students who went through the program. One can state the matter categor-
ically: success in college is simply not an adequate test of whether

kids are getting what they need out of pre~college programs of any kind.

So we simply have to reckon with bewilderment, and try to find
our way out of it as bést.we can. Our pewilderment indeed is exacerbated
these days by a number of new curriculum developments that have recently
come on the educational scene. Let's look at some of them and consider

some of the tough evaluation problemé they raise.

Many of you are probably familiar with the Oak Leaf Project
that is going on outside of Pittsburgh. Known as IPI (Individually
Prescribed Instruction), it represents a tremendous effort~-a really -
serious approach to the individualization of instruction that we have

been a&vocating for years, but not doing much about it.

IPI's stréngth is that it concerns itself with the diagnosis

. of student learning needs; it. therefore tries to take into account the

differences in developmental processes of the children, their speed of

a runnfhg account of each pupil's accomplishments--his specific strengths
and weaknesses-~and to organize all this material in such a way that the
teacher can prescribe the kinds of exercises that are likely to be of

most benefit to the pupil in moving him onward and upward.

B ~

This provision of constant feedback to pupils and teachers

' Such evaluation

alike is what one might call "continuous evaluation.'
is a never-ending process in which we evaluate not the course as a whole
nor the edugational program as a whole, but ﬁhe progress of the individual
student as he goes along. IPI has made some important advances in making
such a system dperatiohal, but it is still confronted with vast problems--

not thé least of which is the inadequacy of the diagnostic measures that
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are needed to make the flow of information about all aspects of pupil
performancé as comprehensive as it really needs to be. We know, fo;
instance, that there are important iﬁdividual differences in learning
styles, but the measures avgilable for detecting those differences are
still primitive. We know that attitpdinai processes have a lot to do
with what children learn and how they learn it, but our measures of such
things are still so crude that fhey scarcely serve the purpose of the
sort of éontinuous evaluation that IPI reqdires, if it is to fulfill

its promise as an approach'to individualized instruction.

. The consequence is thaf as matters now stand, the experimenters
with IPI have had to narrow their concerns pretty largely to the develop-
ment of basic cognitive skills;, and individualization has come to mean
not much more than adapting instruction te the rate--and only the rate--
at which the child learns. 1In brief, the IPI experience to date demon-
strates' the general principle that the teaching-learning process is
inevitably.hamstrhng by shortcomings inrthe instruments and techniques

. v 2 .
available for continous evaluation.

Another similar type of curriculum innovation, presenting
similar problems for the e;aluator,-is to be'foundvin the Nova Schools
in Florida. The central element in the Nova system is whét are known as
learning activity packages (LAPS). In this scheme, the classroom teachers
are again being brought back into the center of the curriculum develop-
ment picture.' They review all the pew: curricular materials as they come
on the market and choose from awong them tﬁe exercises, activities, pro-
jects, readings, etc., that they considér most appropriate for the stu-
denté‘in their charge. The ébmbination becomes the set of learning packages
for the students. The students work at, their LAPS sometimes alone, sometimes
together, and sometimes with their teachers. When the students complete
an agreed-upon segment, they present themselves for eQ&luation. Periodi-
cally, as experience with the LAPS accumulates, the packages are revised

to bring them up to date and to re-tailor them to fit pupil needs. The
whole process looks quite revolutionary, until you recall the old "contract

method" of the Winnetka Plan that was dreamed up some 40 years ago. And

one“cannot help but wonder whether the Nova LAPS may not go the way of

b

O
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the Winnetka Plan, when the initial excitement dies down. The best in-
surance against such an eventuality is, I submit, some hard-headed
evaluation built into the system itself to bring its operators up short,

when and if it begins to slip.

Finally, let's think a moment about the so-called systems“ap-

- proach to curriculum innovation. One example of it is Project PLAN, now

in process of development by the American Institutes fop Research (AIR).
Project PLAN starts off by defining all the objectives tﬁét anyone might
need to reach to become a functioning member of society. From.these
ultimate objectives, one then derives by logicsl processes the whole
sweep of intermediate objectives that have to be reached in succession

as the pupil moves up through the curriculum from Preschool to a job. It
is a breath-taking approach to the total educational process, with its
own evaluation presumably built in at every step of the way. Evaluction,
in this case, consists in ascertaining that each intermediate step in

the system leads logically and inexorably to the ultimate goals. All

one has to do is to make sure_gha; the system is as 1ogically consistent

as it appears to be.

Another program that is taking the total systems apprdach to
curriculum innovation is one that has come out of the Office of Education.
It is called ES'70, i.e., Educational System for the Seventies. Yere,
too, the emphasis is on making academic work continuously relevant to
the kinds of vocational and citizenship demands that will be made upon
youngsters when they get out into the world, and to make obvious to them

while they are still in schcol what- the demands will be. Project PLAN

‘and ES'70 have a common. ancestor that was well-known back in the 1920’s,

but has since been largely forgotten——namely, the old sucial utility
theory of curriculum construction. Remember that? Remember how we used
to‘do a job analysis of societal requirements in terms of frequency ané
cruciality in order to determine what kids should.be taught from gradek
one and up? - The social utility theory died somewhere around 1940, but
it now seems to have slipped right back into life. Nobody has noticed;
the- miracle, probabiy because we now have a ne&-name for it—-RELEVANCEE

This reincarnation of social utility is no doubt all to the good, but

e,

y
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over-reliance on it as the single principle of curriculum development

can again be its undoing, for two reasons: first, society is changing

so Tast that we can't be sure of what demands will be placed on the
present-day kindergartener twenty years from now, Jnd'second, a curriculum
that is solely cggsg;nedAwith.helping individuals ada;t to the needs of
society leaves unattended the educationél problem of helping them dis-

cover the means for creating a Good society.

{

ITII. The All-Encompassing Frame

The common element in these most recent curriculum develop-
ments-—and one that Ivthink is hopefnl, if it can be maintained--is the
thrust toward a broader concent of curriculum. Buf{we.are hardly all the
way there yet. The vast majority of péople, inside and outside of the
schools, still think of a curriculum almost exclusively in terms of small '
pieceé‘of mofe or less traditional subject matter—;algebra, American
history, ghemistry, English composition, etc.--rather than in terms of
the totality of experiences intended to affect the growth of pupils in
all its many and interrelated'dimensions--physicai and mental, emotional
and attitudinal, social and personal. I think that until we can get
most school people to think habitually about their work in these grander
terms, all of our strenucus efforts at curricular reform, and the evalua-
tion thereof, are likely to carry us nowhere. People simply have got to
get used to the idea that any alteration in any part of a school program--
i.e., in the materials and methods of instruction, the administrative
arrangements, the rules and regulations, the training of teachers, the
contacts witﬁ parents and community agencies--produces multiple altera-
tions in ali the other parts which can have multiple and differential

effects on pdpils.

When we think of curriculum in these extremely broad terms,
how shall we think of ah evaluation scheme commensurate with so grand a
design? This is'a hard question. Let's creep up on it by considering

the difference between meaSurement_and evaluation.
- é )
‘Some people make the mistake of assuming that the two terms are

essentially synonymous. They are not. Good evaluation always includes
, hot
some sort of measurement; but measurement is a necessary, not a sufficient

- [
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ingredient of the total evaluation procesé. Educational measurement,
broadly defined, consists in ordering individuals in accordance with
their responses to test situations associated with any kind of learning--
cognitive and noncognitive-—that takes place under instruction. Defined
this broadly, it seems obvious to me, and I hope clear to you, that'the
measurement process is indeed an indispensable part of the evaluative

process,

But measurement isn't the whole of it by any means. Evaluation

also means making value judgments about what to measure, what is important

to look at in the educational scene, what it is that needs to be observed.

" In addition, ‘evaluation means the whole crucial business of coming to a

O
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decision about what to do as a consequence of whatever the measures show.

Let me elaboréte on these two points by referring to the Coleman
Report on quélity of educational opportunity, which churned up so much
interest and controversy. " In planning that study, thousands of judgments.
had to be made both about what to measure and ahout how to interpret what-
ever was measured. It is on many judgments like these that much of the
controversy about the Report has cengered. For iﬁstance, it was decided
early in the game that one of the pupil variables that ought to be measured
is what has come to be called "locus of control." Does a pupil feel that
his future degtiny is largely under his oﬁn control, or largely under the
control of his external environment? Does he think success depends mostly
on his own efforts or on luck? A measure of this was pdt into the study
because earlier studies had suggested that locus of controi might have a
good deal to do with how well a pupil got along in school. And, indeed,
the Coleman study found this to be the case: students who felt that they
were in control of their environment, rather than vice versa, tended to get
higher scores in reading and arithmetic and other academic subjects. This

was especially true of disadvantaged youngsters.

But there is room for quarrel about how these results should

be interpreted.  In the Coleman Report, measures of academic achievement

are invariably treated as the dependent variables, and measures of such

t
things as locus of control are treated as independent variables. 1In a
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manner of speaking, this implirs that a kid's academic achievement to

some extent depends on (ié caused by) the degree to which he feels he

has control over his envircnment. Therefore, according to this line of
peasoning, if you want to beef up the achievement of disadvantaged children,
you see to it that, in one way or another, they are given a better sénse

of control over their environment. This isjone‘kind of ihterpretation.h
But one can interpret the measures in quite a different manner. One can
say that one of the outcomeé of education of prime importance is giving

a child some control over his environment, and that therefore "locus of
‘control" ought to be thought of as the dependent variable, with reading,
arithmetic, etc. as the independent variables. This interpretation ‘
means you should concentrate your efforts on helping the pupil read better,
so that he will be able to gét better command of his environment. The

way you swing on an issue of this kind can have very large consequences

for the kinds of decisions you make in determining how the priorities
should lie in pls—uning the curriculum. It is these kinds of decisions

that are at the heart of the evaluation process.

The reason I have spent so much time on this particular issue
is that it highlights a tendency on the pampk of most of us to think too
exclusively about curriculum in terms of cognitive outcomes-—the three
R's, science, social studies--and not enough in terms of the hard-to-
measure attitudinal outcomes, just because they are hard to measure.
This is unfortunate; for it prevents us from considering the kinds of
trade-offs that we ought to be thinking about  when we think about curri-

culum matterSr?trade—offs such as how much intellectual boredom is to be

traded for how much skill in addition or subtraction.

Having said all this, and having no doubt stirred up more confu-
'sion about evaluation than existed before this speech began, let me now
guarantee your complete bewilderment by giving you my nice, big, global,
hazy, over-simplified definiticn of what total evaluation of the total

curriculum means to me. Heré goes:

Evaluation is a process for reaching decisiens about
the total educational program and its numerous com-~
ponents on the basis of relevant, dependable, and

interpretable information about students, the "€bn-

ERIC
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ditions- of their learning, and the actual -events

"that take place in classrooms.

The operating concept in this definition is, of course, that "evaluation-

is a process fogx reaching decisions.' This means it iﬁvolves people-- ”
&\éif the people iuide and outside the educational system who are, or

ought to be, concerngq.enough about it to try constantly to make rational

decisions about it.

Now, in order to try to pull together all the elements that
ought to enter into the total evaluation process, let me show you my
favorite picture (latterly called "Dyer's Wheel” by ome of my increas-

ingly bored and less reverent colleagues).

I call it the "Student Change Model of an Educational System"
(Figure 1). At the center is the educational process (EP), which con-

sists of all the things that are done to and by students inside the
school and that are intended to make a favorable difference in them as
they move from time 1 (tl) to time 2 (tz). Times 1 and 2 bound any slice
of the total program on which you care to focus--primary school, junior
high, senior high—-or they may encompass the whole bit from pre-kinder-
garten through the Ph. D. In order to get some reading on how effective
thereducational process is, we have to’know not only what happens inside
the EP box, but we also have to know as much as it is possible to know

about pupil input at t, and pupil output at t2-—i.e.§ the characteristics

of the kids as they enier the EP and:their characteristics as they emerge
from it. By 'characteristics" I mean such things as health, physical
fitness, knowledge, skills, hopes, aspirations, vocationallcompetence,
social attitudes, values, etc., for what we are concerned aboﬁt is how

all these characteristics change between t1 and t2. B

Just knowing inputs and outputs and the events in EP is not
enough, however, to tell us all we need to know about how the total
curriculum, and each of its components, may be functioning. fn addition,
we have to know everything we possibly can about three kinds of conditions
that surround the whole system: home conditions, community conditions,
and school conditions. The arrows that form the spokes.of the wheel are

intended to suggest that, in order to understand the whole why and how
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of all that is going on, we must also take into account the interrelation—

ships between the surrounding conditions and the EP varlables, and' the

’ &
.’3“ . L

input and output variables. : "

All of this is meant to suggest that the total evaluation process :
is vastly complicated and full of tough problgms. It's an ideal to be

sought, not a reality that has been won. TIf it leaves you utterly be-

o
vy

wildered, so much the better, for in mj book, the recognition of bewil-.

derment in these matters is the beginning of educational wisdom.



DEFINITION OF OBJECTIVES

S. D. Melville | e

. Executive Director,
Instructional and Advisory Services .
Educational Testing Service

I suppose the most widely quoted definition of evaluation in
the literature todéy is that providéd by Lee Cronbach (1962). He defined
evaluation as ''the collection and use of informatioh to %gie decisions
about an educational program.'" The decisions to which he referred cén
be cLassifigd-under three broad headings: feedback, judgments, and °

instructional research.

Feedback refers to those situations in which the evaluation
proceés is used by the brogram developer during the process of building
his program. He may use the evaluation procedure periodically during
the development process to determine whether or not he has been success-
ful in achieving intermediate goals which he has set for himself. 1In
other instances, he may want to evaluate the success of very specific
pieces’ of his program, such as the presentation of a'film or a special
demonstration, to determine whether or not this activitylwas making the
kind of contribution to his program that he intended. Jerome Bruner

(1966), in his book Toward a Theory of Instruction, provides an excellent

description of the way in which the process of evaluation can make a
significant contribution to the development of a program. I am sure you
are all awaré of the fact that a-recent ASCD yearbook (Wilhelms, 1967),
was concerned with the use of evaluation in this fashion. I think that
the chapters by Paul Diederich ;hd Frances Link provide particularly
good illustrations of how the feedback from evaluation can contribute to

the development of programs in a school setting.

Presented at Association for Supervision and Curriculum Development
Pre-Conference Seminar, Princeton, New J. :sey, March 8, 1968

21
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Evaluation can also aid in the process -of judging. This function
of evaluation is likely to be of particular value to school administrators
who are faced with the probléh of trying to decide if a specific program

- should be instituted in their school systéﬁ. bDuring the past five years,
" the rate at which programs'are being devéloped has ingreased markedly.. )
As a result, school administrators have an ever-widening array of programs
in a_given{are; from which to choose. _For example, look at the many dif-
ferent_offérings that are provided in an area like mathematics or thg
teachiﬁg of foreign languages. As a result, the conscientious administra-
. tor, recognizing that he should not choose solely on.the basis of attrac-
tiveness of packaging, cost, or the personality of the saleéman, looks
to the process of evaluation as a means of helping him make.a sound deci-
sion. 'In fact, the shéer number of decisions of this sort that mucti be
*  made by an administrator concerning the value of possible products and
‘programs has led to the establishment of an organization called wnutica-
tional Products Informatjon Exchange (cdlled EPIE for short). An excel-
+  lent account of the importance of this kind 6f product-program evaluation
has been provided by Robert‘StaReJ(l967) in the first-issue of The EPIE

Forum,

: . ‘ ' Instructional research is the tﬁi:d type of situétionlin which
the evaldation process can make a contribution. Instructional research
is Cbﬁcerned with answering such questions as: what aspects of the pro-
gram are respo;siblé‘for influencing change? What is the nature of the
change'whicﬁ they generate? Are there differential changes among thé
students?” Such information has importance for learning activities beyond
the evaluation of the immediate program. As Cronbach (19629 points out,
hopefully evaluation studies will go beyond reporting on this or that
course and help us to understand educational - learning. Such insight will,
1n—ﬁhe end, contributé to the development of all courses rather than just
the course under test. The importance of this kind of evaluation-is
paLIiculérly emphasized by Hastings (1966). He provides -a number of
illustrations of instructional research studies that have ‘contributed to

our‘tﬁowledge of the léérning process.

-

The evaluation process, then, provides us with the means for
improving the development of a specific program through feedback, the

appropriateness of products or programs for a given school setting, and
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increasing our knowledge of human learning by helping us d1scover why we

obtain certain outcomes and for whom.

The basic activity in the evaluation process is that of collect-
ing information. In the recent.-revival of interest in eualuation,,the
most striking characteristic of the new models is their emphasis on tha2
“collection of a wide variety of data. In the earlier, more primitive
. models of evaluation with which we are familiar, the gathering of-informa-
tion was freduently'confined to_obtaining pre- and post-test scores from ‘
alternate fotms of a standardized achievement test. Considering the .

magnitude of the data which these studieSvfailed to collect, it is no

" wonder that the literature is'full of .reports- indicating that the experi—

mental treatment seemed to have little, if any, effect on the learning

‘process. In contrast, the contemporary evaluator may be charged with

collecting more information than he knows what to do with.

A number of different methods have been proposed for classify- -,
ing the various kinds of information that one needs to gather in the
evaluation process. Christine McGuire (1967), for example, provides a-A
fairly elaborate scheme_which.takes:into consideration sources of informa-
tion, input data, and outcomes. Scriyen (1967) classifies his informa- '
tion in terms of educational ohjectives, follow-up information, and
secondary effects. However, the scheme that l found most interesting and
_useful was that proposed by Stake (l967)-¥primarily,_1 éuess, because I-
had little difficulty in relating the suggestions of others to his scheme.

Stake would have us collect information in what»amountS'to_
three separate time periods. The first body of:information-is,related“to
what he calls the“"antecedentst” These include any kind of data which
can be used to describe the studehts prior to treatment and which could
conceivably bear some relationship to the success of the treatment in
producing the desired outcomes. The second kind of data'he labels as
“transactions.” These are all of the specific activities which are in-
cluded in the program or instructional process.‘ Finally, outcomes

would include all the data relating to the results of the treatment.'

The observations that are made to describe adequately the ante-
cedents, transactions, and outcomes will be_quite varied in\nature} Any‘

observational technique is fair game, providing,'of course, that the
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evaluatér has a sound reason for using it and is capable of recognizing

its limitations. For example, observations may be based upon any kind

of test (objective, performance, projective, essay), informal teacher
observations, anecdotal records, check lists, and so forth. As Cronbech
(1962) peints out, even the technique of programmed instruction can be

used to provide useful information. In fact, even some of the 'unobtrusive

measures'' described by Webb and others (1966) should not be ignored.

The object of these observations should not be confined to the
students themselves, but should be extended to include anything which

coulu have some bearing on the outcome of the treatment or which could ’

‘be affected by the treatment. For example, one would want to describe in

-~ some detail specifically what kind of treatment was epplied, noting

particularly those instances in which elements were introduced into the
program which were not originally intended. Often, too, the attitudes
of teachers toward the program can influence considerably its success or
failure. Certainly one would not want to ignore the effects which the
program had on others in the school environment, such as non-participat-
ing studénts and teachers as well as school administrators. There are

occasions, too, where the introduction of a program in a schosl produces

‘community reactions which can have serious consequences for the-program's

success.

~ In other words, the observations @hich are requ1red for an
adequate evaluation program represent a monumental task for the evaluator.

It -is almost"impossible for him to anticipate all of the observations which

'he ought to make. However, careful preplanning should give him some

assurance that there will not be any gaping holes in his data after the
program has been completed. Further, he should not hesitate to include

observations during the course of the program for which he could not

anticipate a need. &

In the evaluation process, of equal importance to the collec-

.tion of observations. relating to antecedents, transactions, and outcOmes

is that of determining the goals, objectives, or intentions of the pro-

‘- gram developer Presumably, the innovator had some kind of overall

purpose or rationale for beginning his activity in the first place. I
suppose in most instances, motivation for beginning .such a project begins

with dissatisfaction with what is going on at the moment. Convinced



that he can build a better mousetrap, the innovator sets about creating

a generél framework within which he pléns to develop a new set of mater-
ials. VYears ago the innovator would probably have proceeded ‘either alone
or with a few colleagues to create his program withdut theﬁ%id of any
formal evaluation and with just his géneral framework to guide him. 1In
recent yéars, however, program development has become a far more sbphisti-
cated activity, requiring extensive oqggide fgnging, teams of collabora-

tors with various special backgrounds, and provision for extensive

evaluation procedures. )

In many instances the introduction of an evaluator into a pro-
gram development projé;t spells trouble.. There are probably many reasons
why evaluators tend to produce friction in their contacts with other
members of a program staff. Certainly the-evaluator is at a disadvantage

since ordinarily he is not a subject-matter specialist in the area being

investigated. Often, too, he is looked upon by the other members of the

staff with suspicion since, in some Sensg,the represents a threat to
them by being charged with judging the value of their products or tech-
niques. Bruner (1966) reﬁorts that he.tried changing the name of the
evaluation group to Instructional Research Group. After a period of
trial, the InstrﬁctionaL.Research Group réﬁorted that "an evaluative
branch.of any organization is likely to be suspect. Even the Supreme

Court is not always able to keep out of trouble."

It seems to me, however, that the majbr fricﬁion—producing act
on the part of evalﬁators is their insistence upon the precise definition
of goals, outcomes, or objectives. In theory at leasp, the more precisely
one cén define the objeltives for a givén program, the more clean-cut and
precise will be its evaluation. in a nutshell, the argument runs: If
you don't know exactly what you plan to do, it is difficult, ifrnot im-

possible, to tell whether or not you have been successful in doing it.

To a larger extent than anyone, those who have been concerned
with programmed instruction seem to be the ones mainly responsible for
an increased emphasis upon precise statements of educational objectives
in behavioral terms. The nature of their work is such that such speci-
ficity is absdlutely essential, Anyone who is not convinced of this
should -read Glaser and Reynolds" (1964) description of the pracess of

developing a programmed instruction sequence. Evaluators of other types

25
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”
of programs have embraced this principle much to the dismay of the pro-
gram innovators with whom they are working. They have insisted that the

innovator must spell out all of the objec;i@es which he intends to achieve

in behavioral terms and do so before any work on the program is started.

There is nothing quite so pitifﬁl to watch as a heavy-handed evaluator
in the act of bullyipg a group of program innovators into stating their
objectives in behavioral terms before they really have a clear idea of

what they are up to.

There are a few heretics who are doubting the necessity of
spelling out objectives too specifically and too early in the development
of a program. One of these is J. Myron Atkin (1968). One of the points
he ﬁakes is that the possible goals of the‘progkam are so numerous that’
it is impossible for one to identify them with any degree of precision.
He argues further that "there are important learning outcomes that cannot
be anticipated when the objectives are formulated." Many'éf these, he
claims, would be just as impdrtant, if not more so, than these which can
be identified. He feels also that if you identify a Bqﬁy of objectives,
it is quite likely that the curriculum will be restricted to cover only
these objectives; some of the long-range, more important, and less
readily identified objectives are likely to be. lost in the shuffle. He
points out that the-typical curriculum developer is quite likely to start
out with only a general idea of the kinds of changes which he wishes to
make in the students' behavior. Some major changes become more clearly
definea only as he works with the children and has a chance to see what

is and is not possible for them to accomplish. The final point he makes

~1is that the evaluator seems to assume that only those things which can

be measured are worthwhile striving for. Atkin would claim that '"'Goals
are derived from our needs and from our philosophies. They are not and
should not be derived primarily from our measures." A similar set of

cautions has been Qoiced by Eisner (1967).

Cértainly it would seem that fhere are good arguments on both
sides of tﬂis debate. It is quite true that to the extent that we are
able to specify our objeétives in behavioral terms, we can do a better
job of evaluation. On the other hand, it seems rather foolish to restrict
the creative energy necessary for the development of a good program by

binding it in a strait jacket of objectives. It would seem that the



statement of objectives should be dependent upon the type of_program one

is developing as well as its stage of development. For example, I can

see very well how a very precise statement of objectives would be neces-
-saf& for the creation of a programmed instruction project, but it seems

to me that other types of curriculum programs can begin with rather general
statements of the intended outcomes. Eisner (1967) points out, for
example, that ". . . curriculum theorists have tended to neglect . . . the
difference between defining aﬁ objective and establishing a direction.

In defining an objective, the particular type of desired student behavior
is describedAiﬁ advance. . . To establish a direction for inquiry, dialo-
gue, or discussion is to identify a theme and to examine it as it un-
folds through the proceés of inquiry." Krathwohl (1965) seems to be
saying about the same thing when he suggests that objectives should be

specified at several levels of generality.

Equally important, I think, is for the procfessional evaluator
to recognize that the formulation of program objectives is primarily his
responsibility. It is true that he must seek the cooperation of the
curriculum specialists as he attempts to define these goals,  Certainly
the set of goals which are finally formulated must be acceptable to both
the subject-matter specialists and the evaluators as well. At any rate,
I think it is poor practice for the evaluator to place all responsibility
for definition and formulation of goals on the innovator. A point ofA

view similar to this has been expressed by Scriven (1967).

It is to be hoped also that examination of the goals or intended
outcomes of a program will not be confined to student behavior. Skager

"

(1967), for example, points out that '". . .there are many things going

on in the-school that.are highly,siénificant that can be assigned values,
but which are only tenuously reflected, if at all, in\the learnings of
students." A program that did a remarkable job of achieving its intended
student behavior goals would be of relatively little value if it turned
out to be so distasteful to teachers that they resigned or if the pro-
gram developed situations which damaged‘seriously the morale of the

entire student body. \

Increasingly, there are a number of curriculum innovations in
which the content of the program is considered far less important than

the processes and attitudes of inquiry that are being developed. A good

-
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example of this type of program is described by Bruner (1966). Tyler
(1964) points out that when objéctiveé‘are being set for a program of this

type, it is extremely important to haveUSlearly in mind the nature of

the learning process and the method of instruction that is being used.

It would be a fatal mistake on the part of the evaluator to concentrate

’

on goals stated in terms of the program content.

Even in a program which is content oriented, the evaluator should
try to determine those intended outcomes or objectives which are broader
than the immediate program content. Very important learningslare likely
to be overlooked if toc narrow a point-of V@ew'is taken in describing
the course objectives. In fact, in éome inétances, a narrow conception
of objectives will fail to reveal that the ?rogram is succeeding at the
expense of other objectives which are of ev?n greater importance to

society.

: Let's go back to Cronbach's definition: Evaluation is " . . .
the collection and use of information to make decisions about an educa-

tional program."

In Qfder to provide some background for a discussion
of objectives, 1 tried to indicate the kinds of degisions toward which
evaluation is directed.. You will recall that these were divided intd
three generai categories: fé;&back for program development, judgments
about existing programs, and instructional research. The basic activity
of the evaluation processg is tﬁat of collecting useful data--data relat-
ing to antecedents (conditions prior to ﬁreatment), transactions (what
goes on during the program), and outcomes {the results of the treatment).

Within this framework we must also collect information about the objec-

tives or intentions of- the program developer. In many instances, a

general rationale for the program is sufficient to get things off the

ground, but the evaluator can serve an extremely important function
by helping the innovator keep track of the extent to which the activi-
ties he proposes to include in his program move him closer to the ob-

jedtives he wishes to achileve.

Specifically how all these observations concerning antecedents,
transactions, and outcomes as well as the information about objectives
are used, processed, and interpreted to arrive at the three types of

decisions will be presented by some of our other speakers.

|
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. RESEARCH DESIGN AND THE INTERPRETATION OF RESULTS

1
George Temp ;
Research Psychologist ' '
Educational Testing Service

I would like to sketch for you in the next few minutes some
of the underlying principles and problems of research design, not only
as they pertain to the evaluation of eduéational innovations But in
the larger coﬁrext of science: 1in the context of securing dependable
knowledge about any aspects of a confusing and uncooperating Natural

World.

To move quickly to the central =oncern of evaluation, I
would suggest the oversimplification that research design is concerned

with only one thing:

how to gather information that will allow

one to answer specific questions important

to some person, prcject, school system,

decision—making:bodylfor theory.

The problems of research design, and thereby interpretation,

arise from two well-established facts:

(1) Individuals vary one from another in a number of
significant dimensions.

(2) A1ll measurement procadures in all sciences are
subject to some unknown amount of random error
that often can exceed any expected effect

associated with an innovative procedure.

Lét me illustrate briefly the nature of these problems.
Imagine for the moment that these two facts were not true. That is
to say, imagine that individual members of a definable group did not

vary and that measurement devices were perfect measures. Do you see

how simple things would be? You could take any one individual, apply

your innovative procedure or treatment, and know precisely what the
outcome would be if you applied the same procedure to all other

members of the group.

!
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For instance, if someone came up with a new idea for teaching

reading, we could take any‘five- or six-year old and apply the procedure,
~see how well the new method worked, and compare the rzsults directly with
those of the old method which, in this imaginary world, would also be one

value for all individuals on any specific measurement device.

!

‘ Some sciences approximate this imaginary state of affairs. In
particular, the physical sciences have been able to eliminate a great
many but not all error-of-measurement problems by the use of highly re-
fined measurement procedures. Thereby, it is possible to detect very ‘
small changes associated with' treatments of individual physical struc-
tures. In addition, a great deal of time and effort is spent in obtaining
analytically pure chemicals or in isolating "pure" cases in the investi-

gation of physical phenomena.:

All of this is done in order to control individual variation
and reduce measurement error or, in other words, to deal with the problems

of research design.

In the science of human behavior--and especially in the area
of education--the basic problems of research are the same, but the re-
quired solutions are different. . The solu;ions are difrferent because it
is impossible, as well as undesirable, to eliminate individual variation
in response by some "refinery" process or by isolation of '"pure" cases.
And the solutionsvare;differeht because the rights and preferences of
humans must be considéred in developing procedures attempting to reduce
measurement error. It is one thing to split an atom to examine the nucleus
and quite another to subject a person to a stress interview and thousands
of questions to determine his personality style, although such a procedure

might be quite necessary from a measurement point of view.

And, although it may not require repeating, any attempt to
isolate '"refined' or "pure' cases is doomed to failure. If almost no two
individuals have the same fingerprints, then what are the chances of '
isolating cases that are '“essentially" i?entical and therefore any one

(or any small number) can tell us all about the q;hers?

The solutions are different, therefore, net because they are
not the right solutions, but because the nature of things frequently

blocks us from using direct solutions. Parenthetically, things are not

_ / .
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really as simple or direct in the other sciences as they may seem in this
sketch: there, too, ¥esearchers must resort to solutions very much like
those I am about to present. We are faced, then, with two problems in
research design: (1) individual variation, and (2) measurement error.
And we are blocked from solutions found effective in other highly suc-

cessful scientific activity. How, then, are we to proceed?

Unfortunately, now that you have indulged me this far, I shall’
repay your attention with a dash of cold water. Specifically, although
I shall now describe some proposed solutions to these research design
problems, I must be quite frank and report that few of the solutions have
elther the simplicity, robustness, or elegance that stirs omne to action
and admiration. Also, few of the suggestions have thus far produced even
a small hili of information about effective educational treatments, much
less the‘needed mountain. In my own work I am now much more modest; I
endpyse the approaches descfibe& below as capabie of producing information
of Value in optimizing decisions but I cannot say they are infallible, or

the best we will develop given more time and experience.

2 PRGCEDURES IN RESEARCH DESIGN AIMED PRINCIPALLY AT OVERCOMING PROBLEMS

OF INDIVIDUAL VARIATION

" Of the procedures designed to overcome the problem of varia-
tions in individuals, four seem especially .worth noting: randomization,

blocking, covariance, -and factor combinations.

Randomization

- The procedure of fandomization with its implied corollary, large

numbers of individuals, is the first solution that comes to mind in de-

signing research studies. Whenever individual variation might lead to
wrong conclusions, the procedure of randomization serves to free the in-

vestigator to proceed. How does randomization achieve this magic?

Without presenting the mathematical basis for the reliance
scientists place upon randomization, I believe I can illustrate how such
a procedure works and what benefits it has. The handout (Figure 1) en-

titled, Evaluation Game-Summary of Rules, assigns a number to you.

. Please look in the upper right-hand corner of your sheet. (Although we

will“not be able to cover all of the '"rules' presented on this sheet, I

believe most of the points mentioned during this conference are implied

t?/éhesummary statement.’)
§ '; . . - -
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Now, for a brief audience participation game-

(Various groupings of the audience illustrate '
that random assignment gives roughly compara-

ble groups of people on several easy-gélsee’ .
variables, e.g., sex, bald heads, certain color-

clothes, etc.)

In summary, I believe this audience participation game illustrates
how randomization gives us groups that do not vary significantly from one
another, in a mathematical as well as a préctical sense. Therefore, al-
though the individuals have not been changed, randomization allows us to
look upon the mean values of the groups as comparable numbers. Now, if
we introduce some inpovative treatment to cne group while withholding it
from the other, logically we may compare the resulting measured effects
with confidence that individual variation alone could not account for any
observed differences. Suéh a widely valid research design is rebresented
on your handout (Figure 1)1 Several statistical procedures may be applied '
to the purely descriptive statisﬁics you would use to summarize the out-

.comes of the above'gxperimental design in order to aid you in deciding

whether or not the two obtained means are really different.

If you have grasped the underlying benefit of rs ‘domization--
the effective neutralization of individual variation by a grouping pro-
cess that averages out such variation over a sufficient number of cases—-
then its use in the design of a specific research study should be easier.
Ready-made designs that use randomization at various points are described
in Campbell and Stanley (1963), Cochran and Cox (1957), Cox (1958),
Edwards (1962), and Lindquist (1953).

Blocking

Another response to the problem of individual variations has been
to attempt to group into sets--within the limitations of time, money,
and knowledge--those individuals who are as much alike as possible.
These sets, often called blocks in research design books, are_then ran-
domly split and the treatment applied and analyzed as above or, 1f possi-
ble, both the new and the old treatments are applied tb the entire block
and all analyses are made within a set. The benefit of this blocking is

dependent upon our knowledge of good ways to block--e.g., by levels of
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Table of
Random Numbers
(0-9)

2 7 8
9 6 7

. 6 7 3
3 8 8
8 3 6
3 2 3
8 6 8
3 8 5
5 9 4
8 1 €
7 5 7
8 0 o
1 6 8
6 3 9

8 1 0
8 6 3
9 2. 5
2 6 8
5 4 7
8 4 3
3 4 - 9
0 6 0
2 79
5 7 2
5 ) 2
6 9 3
7 0 0
6 0 6
7 6 -8
1051
3 3 9
1 6 0
5 0 7
7 6 1
9 Z 6
4 1 7

EVALUATION GAME

~ Summary of Rules

* Dafinition of Objectives
* Acceptance or Development of Measures
* Definition of Comparison

* Inferences and Decisions

Common Threats to Reasonable Evaluation Conclusions

No defined
comparison

More than one
superlative
at a time

Interaction
of components

A randomly
constituted
data source

Another ran-
domly consti-

- Comzcarison Weaknesses

Comparison
not appropriate

Comparison
unndefinable

Qriterion Weaknesses

Misplaced confidence
in appropriateness
< of criterion

Flexible interpreta-
tion of criterion

Inferential Weaknesses

Time-experience continuum
overlooked

Non-generalizable
to desired giroup

Alternative inferences not evaluated

A Widely Valid Research Design

Expezrimental treatment Post-measures

R ——— . \__‘__ﬁ,__-——/—-‘
N
Non--

Post-measures
experimental treatment

tuted data scurce

(Logically, appropriate source of data depends upon possibility of
independernice of response to treatment)

Commén'Statiscical Tools

Descriptive: frequency (enumeration); mean; standard deviation.

Inferentlal: standard scores; t ratios; F tests.

Bayesian: prior probabilities; orderly revision of opinion,

Figure 1
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Covariance

intelligence or prior achievement. The principal advantage of blocking

1

is that it allows us to make more precise comparisons by eliminating

some of the individual variation without increasing the number of students.

There are-a number of ways to block, and appropriate anaiyses
that may be used with each. The references mentioned earlier develop the
aiternatives more fully. If you remember that blocking may help to get ‘
a more precise comparison with various groupings of, 1nd1v1duals, and with-
out necessarily increasing the numbers," then you can examine these refer-
ences when designing a specific curriculum evaiuation. '

i

A

éovariance is a response to onr desirevto,eliminate or control
individnal variation when gathering informationrthat wili-allow us to
answer specific questions of ‘importance. As such, it is related tc block-
ing. However, covariance may be used instead of blocking, or along with
blocking, in order to make possible more precise comparisons. Essentially,
covariance is nothing more or less than a statistical method for adjust-
ing outcome scores of individuals by taking into account initial differ-—
ences of individuals on one or more concomitant observations. Because so
many attributes of individuals are'correlated'or in essence interacting,
it becomes pOSSlble to mathematically manipulate the scores of 1nd1v1—

duals to take certain of these relationships into account.

+

The best illustration of the use of covariance to eliminate in;_
dividual differences comes , of course, from the handicapping system used
in golf. Here, crudely but effectively, a person's past’ performance is
used to adjust his today's score, sé that players of w1de1y differing v
past performances may play an- exc1t1ng c\ntest. Covariance analysis does}
this adJustment more prec1sely, and sometimes with more variables than
‘just past performance on the same task. Any number of related variables
may be used to make more precise comparisons possible. The references
mentioned earlier also cover the use of covariance in research design
and interpretation. A step-by-~step application of covariance.analysis

is available in Dyer and Schrader (1960); _ * .
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Factor combinations ) Y

I would like ‘to introduce briefly a fourth response to the

problems of individual variation. This procedure is based on the fact
that we frequently find that diffﬁrent individuals respond to diffurent
treatments in different ways. At times we would like- to examine these
interactions to see if our answers to specific questions can or ought to
. be made speC1fic‘to treatments and indiv1duals. Often, of course, we -
‘are unable to see how such information could be utilized in a particular
school system and, therefore, we use simpler and more direct'comparisons
-of means -of class-size groups or .other:practical groupings ‘within the
school administrative‘structure; But even in this case, for your own
instruction or for purposes of suggesting revisions-in school practices,
‘?‘- you may wish to examine, where oossible, the obtained effects bhere
certain interacting factors (such as sex and intelligence level under
different treatments) cause significant dlfferences in des1red outcomes.
The use Of factorial research designs is the answer because 1t allows ’
“such interactions to be revealed and, in this sense, eliminates -the
. problem of individual differences by investigating a limited set of such’
significant dimensions. In certain of these designs, an individual may
actually serve as his owa control. Unfortunately, the study of possible
factorial des1gns is not entered lightly, &nd you will probably need the
adv1ce Of a trained vesearch person in order to use such des1gns The
:references mentioned earlier d1scuss the procedures and analysis of

such des1gns.

-
3

We now leave the pfocedures designed to overcome the first
problem of research design and turn to the second: -broblems arising from
P the,fact that-all measurement procedures are subject to wvarious kinds
of error. __- . )

' PROCEDURES IN RESEARCH DESIGN ATMED PRINCIPALLY AT OVERCOMING PROBLEMS,
OF MEASUREMENT ERROR ‘ . ”

/
"I would like to review briefly four decision areas de51gned to
“‘1mprove measurement procedures. These are:’ ch01ce.of experimental_units,

number of observations, nature of observations, and stability of obser-

w \ i ', ' - : - . ¢ A
. vations. S _ .
fChoice 'of experimental units' : g
~:* N If you look again at your handout (Flgure 1), you will notice
Q. a paFenthetic remark under’ the descrlption of a valid research -design.
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This sentence states that an appropriate'source of data depends upon the
possibility of independence of response to the treatment. This comment
was meant to call attentionm to the need to consider just exactly‘wﬁat is
the experimental unit intany research design. 1Is the unit the individual

student,’ the intact class, a grade level, a school system, or what?

Although inconvenient and often even hard tovdetect; there are
" forces operating in many curriculum innovations that make the.logicaliy
appropriate unit very large indeed. Let me illustrate with a common
groblem before indicating how 1 believe the decision affects measurement
. error. A teacher of a class of 8 or 80 makes a« decision to have more
class discussions. Logically, regardless of the numbet of pupils in the
class, the unit used in the experiment is the entire class, because the
treatment is applied to all, and each student chaﬁges the nature of the
Creatment by his response or lack of response in the discussions. One
student, a good talker, may make or break the discussion procedure.
Therefore, it see clear that no indiV1dual.student but only the class
as a whole can respond to this innovation. As a matter of fact, teachers
often comment about the class responding.well_or ill to certain changes

- she introduces. This implicit awareness acknowledges that the true ex-
perimental unit here is rhe class, which therefore makes only the mean an
appropriate measﬁring number; an individual score is impossible fo evalu-
ate as to measurement error and therefore is valueless until additional;
units are added to overcome the problem of individual varia;ion'mentibned

earlier.

Perhapa this is a good point to call attention to the somewhat
artificial separation of design considerations employed in this presen-
tation and all others, for didactic reasons. ' Obviously, the design of
any study requires an inrerplay and review of ail decisions, since eﬁhh

decision sets a limitation for other decisibns.

The advantage of experimental units whose value is determiqed
by a ndmber of individual cases, although these scores are not used %n
an analysis, is that the mean is a number rhat will not change much'ob
most measurement procedures. Thereby, the total number ofoexperimenﬁal

.- H T
units required to make a powerful test of an innovation will be less '

than when individual students are the unit. This means if the class lis
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the unit, 10 class means are much more stable numbers with a shorter
range than 10 individual scores. In effect, measurement- -error has been

overcome by the choice of experimental unit.:

Number of observations

Mention has already been made of the number of observations as

" a variable in the design of research studies. Beyond the sense of number

of observations used in discussions of sample size, there is the sense in
which number of observations refgrs to the amount of observaticn per
individual. 1In effect, what is accomplished by increasing the number of
observations per individuai is what is accomplished when.the‘experimental
unit is defined as a claés. That is, a number of observations are ‘used
to get a more stable measurement of each unit. Therefore, the comparisons
of interest are made among values that have had some measurement errors
removed by a\repeated'obserﬁation process., Of course, this desirable goal
is often not obtaiped because of costs in time, ;oney,_and irritation of

the individuals cdncernéd. However, many opportunities arise when re-

peated measures méy be obtafheq\to'good effect. In the discussion of the

nature of the obéervations, to ﬁhich we will now turn, mention will be
made of obtainiﬁg different but repeated measures and some of the atten-

dant bénefits.

Nature of observations

One of the most significant ways of reduciﬁg-problems of re-
search due to measurement error is by a detailed consideration of the
nature of the observations to be made. Obviously, if the measures do
not fit the gesearch questions to be answered, unnecessary and difficult-
to~eliminate error creeps into the measurement proéess. Other sessions
at this meeting are devoted to details of the criterion problem, both
in terms of the usefulness of available instruments and the problems
encountered in the construction of new measurement techniques for first
use in a local evaluation effort. I can only émphasize here that thought-
ful consideration of the total criterion problem will also profit from
discussions centering around the question, "What observations would con-
vince ‘others unfriendly to the program that such and such an objective

has been accomplished?"
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I would also recommend to you the publications by Metfessel and
Michael (1967) and Webb, et al (1966) for descriptions of different kinds

of observations that are often first considered.

Stability of observations

Fundameﬁtal to the reduction of problems of research design
. caused by measurement error is the elimination of as much as possible of
the instability of oBservgtion due to various causes, and refe;red to as
unreliability. There are at least two main methods of increasing the

reliability of most observation procedures:

'
|

. (1) 1increase the total number of valid observations;, and

~. 4P ’
(2) reduce ambiguous observations or ambiguous procedures.

A helpful discussion of reliability will be found in Educational Measure-

ment (Thorndike (1951); revision in preparation). There you find empha-
sized the new:d to look carefully at measurement procedures for signs of
loosening ‘and slipping that allow unreliability to creep in. In parti~
cular, many measurement procedures. are so unreliable that they are of no
use. Rubber rulers that give different values every time one measures

a room are no help. in ordering wall-to-wall carpeting. Yet, with even

a touch of stability in a measurement procedure, we profit a great deal.
THis is why the king's hand, and the king's foot, and the king's thumb
helped physical measurement get off to a start that has led to the use

of the oscillations of atomic structures for certain present-day measure-
ment procedures. By considering aiternatives to insure that we are
measuring something as reliably as we can at the presenf time, we overcome
a major source of error that leads to the need for complex designs and

complex analyses to uncover relationships.

Summary

By way of summarizing the- remarks of the past few minutes, I
must tell you of some emerging criticisms of the kinds of research design

strategies presented above and in the references cited. In particular I
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would recommend to you the work of I'aiel Strufflebeam (1968) and Egon Guba

(1965). Briefly, and perhaps unfairly to them, they seem to be saying
that present solutions to the two problems of research design I pose

(although they do not use my language) have been unsatisfactory. In
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place of these solutions they would recommend a continual flow of infor-
mation collected on site, with a great deal more reliance placed upon
judgment andidecison—making in the process. Perhaps from my account of
how I view the problems, you may see that I also emphasize decision-making

based upon evidence.

- Thus, I believe the ultimate question of research is still:
How do we gather information that will allow us to begin answering questions

of interest?

I doubt that we have the final answer as yet. I hope that the

next time we meet we will be farther along.
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USES AND LIMITATIONS OF TESTS

Miriam M. Bryan

Senior Editor and Associate Director
Cooperative Tests and Services

Some of you may. have deen the little squib that appeared in

an issue of The Reader's Digest shortly after the Supreme Court decision

regarding prayer in public schools, in.which a small boy is reported to

have said to a classmate, "It may be unconstitutional but I always say a
prayer before I take a test." And well he might -- because the course of
his school career -- indeed, the course of his whele life -- may be affected
by a single test score or set of test scores.

L Testing has been variously described as tyranny, as a menace to
education, and as a necessary evil. It is neéessary, but it need not be
tyranny, a menace, or an evil. ‘Testing can be a beneficent tool of educa-
tion when school people understand what tests can do and what they cannot
do, and when they learn how to select tests,‘construct tests, give tests,
and use test resulté cautiously and wisely.

The ultimate goal of any good testing progrém is the improﬁé—
menf of instruction, brought about by teaching each student in the way
best calculated to develop his abilities to the limits of his potential.
To accomplish this goal, a number of different kinds of measures are
needed -- aptitude and achievement tests, survey and end-of-course tests,
standardized‘and teacher-made tests -- along with information about
personal characteristics and interests that may influence the direction
that the instructional-brogram will take. In order to achieve the ultimate
goal, the good testing program will serve several intermediate purposes,
with test results used for making decisions about placement, grouping,
and promotions; for identifying and diagnosing sources of learning
difficulties; for assessing the effectiveness of teaching materials .and
teaching methods; for making predictioqs about future performance; and
for evaluating the total school program. _

Most frequently the tests that are used in decision-making
are made by teachers. Standardized tests become iqagr;ant when the
reference group must be larger than the class group -- when it is

essential to know, for example, how the amount of learning that has

taken place in a particular classroom or school compares with the amount

1



43
ofvlearning that has taken place in similar classes or schools elsewhere,
or how an individeal's present ability to perform compares with crhat of
large numbers of others who aspire to pursue the same course of study or
to engage in the same career.
At the present time, there are standardized tests to fill almost

every need for standardized testing. The Sixth Mental Measurements Year-

book lists 1200 of them. Hundreds of these are, in the opinion of the v
experts who have reviewed them for the Yearbook, quality tests. They are

- quality tests in spit’é‘of limitations, noted by experts in their reviews,

that may be unique to each test or series of tests. Why, then, with so

many tests available and with their limitations so well delineated by the
Yearbook reviewers, do we need to Ealk about limitations here? I suggest

that this is because there are limitations other than those inherent in

" the tests themselves: namely, the false assumptions held by test users

about yhat tests can do. ‘ i

I should like to present to you several false assumptions that
seem to me to stand in the way of good testing. I think these assumptions
are responsible to a large degree for the mistakes that are made in the
selection of tests, in the construction of tests, and in the use and
interpretation of test results, and for the erroneous impfessions that are
thereby created among students and teachers and the public at large.

A first false assumption is that aptitude and intelligence tests
currently available measure some inborn ability that determines for his
lifetime an individual's potent?al for learning. There is little doubt
that general ébility is linked to somé e#tent to heredity. This inborn
ability does exist, but aptitude and intelligence tests, as they have been
developed, do not and cannot measure it -- at least not in such a way that
we can currently interpret results of such tests with any confidence.

Aptiéude_and intelligence tests purport to measure the individual's
capacity to learn. What they do measure is his ability to perform certain
kinds of mental tasks. They measure this performance not at birth but a
long time afterwardé. The tasks are the kinds that the individual learns
to perform as a result of his experiences at home, in school, on, t|
ground, on the job, and elsewhere. -The amount of learning gained from these
experiences varies greatly from one individual to another. It varies with
the regard in which learning is held in the individual's home, the language

he hears at home and among his peers, and the quality of the instruction
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offered by the schools he attends. It varies as the environments of
individuals vary. A écofg on an aptitude or intelligence test cannot bypass
all the experiences that help or hinder an individual's learning. A score on
an aptitude or intelligence test cannot be interpreted as reflecting directly
the exteu:it of the brainpower with which he was endowca., = )

While we think of the aptitude or intelligence test as something
different from the achievement test, the two kinds of tests differ less than
is commonly supposed. Aptitude and intelligence tests are intended to reflect
the amount learned from incidental experiences before spécial training is
received; the abilities tested are presumed to be common to indiyiduals regard-
less of home or school. Achievement tests are intended to reflect the amount
learned in school. 1In both kinds of tests, the abilities tested are products
of the individual's inherited potential for learning and his oppdrtunities
for learning. The main difference between them is that the tasks the individual
is required to perform on an aptitude or intelligence, test are learned over a
relatively longer period of time than those he is asked to perform on an ﬂ
achievement test. Théy are able to predict an individual's performance not so
mﬁéh because they measure his inherited ability to learn, as because they show
what he has.learned in the past that will help him learn in'the future.

A second false assumption is that a test score is perfectly reliable
—— that a score made by an individual on a test today is the same as the one
he will make tomorrow or next week on the same or a similar test. It some-

times does not occur to those without training in tests and measurement that

_a test is only a sample of an individual's performance, and that it is a

sample that can never give any more than an estimate -- sometimes a very
rough estimate —~ of how much he knows about what is being measured.

In school testing situations, the test score may be affected by

“a multitude of things: by the atmosphere of the .room in which the test is

given, by the personality of the teacher who administers the test, by the

.school or the family social calendar for the week, and even, perhaps, by

Qﬁat the student has for breakfast on the day the test is given, The test
score is affected most seriously, however, by'the questions that are asked.
Mary in grade 4 may be able to spell "though'" but she may not be able to
spell ”gﬁrough;" John in grade 5 may know\that the capital of Virginia is
Richmond, but he may not know that the capital of Washington is Olympia.

All tests have a standard. error of measurement that makes the score obtained”
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very seldom the true score, i.e., the/average score that the individual
would-make were he given many tests in a given area rather than only one
test. All the things that I have mentioned contribute to that error,
and especially the questions asked.

I can illustrate the standard error most easily with reference
to IQ scores. The Revised Stanford-Binet Intelligence Scale, which most
psychologists would classify as one of the most reliable tests ever
developed, has a standard error of 5 IQ points. What should that mean to
the individﬁal interpreting the test scores? Well, with an obtained IQ
score of 100, there are 2 chances in 2 that the true IQ score falls some-
where between 95 and 105, but there is one chance in 3 that it does not.
There are 95 chances in 100 that it falls somewhere between 90 and 110,
but there are 5 chances in 100 that it does not. But'we can be almost
certain that it falls somewhere between 85 and 115. So what do we have
kere? -- a possible range from "dull normal' to "above average." This {is
the degree of accuracy with which we can describe a score on one of the
mpsf reliable tests we havel!

I say again that what I have said about the standard error of
measurement applies to all tests -- aptitude or intelligence tests and
teacher-made or standardized achievement tests. Did you know, for example,
that on a 100-question classroom test the stéhdard error is 1iké1y to be
about 5 —-lwhich gives the same spread of possible true scores that I
described for the Stanford-Binet? If ‘a student answers 80 questibns
correctly, we can anly say with almost certain assurance that his true
score falls somewhere betweenh65 and 95. _

Knowing something about the standard error should make school
people hesitate to label a student with ?—particular 1Q gn the basis of a
score on an intelligence test. It should make school people hesitate to
report that students achieving particular scores on standardized tests are

performing at particular grade levels. It should make school people

-hesitate to say that one grade on a teacher-made test is passing and that

another is failing. Test scores are not reliable enough to permit these
conclusions to be drawn,

A third false assumption is that standardizéd achievement tests
should measure everything in the subject-matter areas with which they are
concerned.”Tests cannot measure an entire universe of subject matter;

they can measure only samples of it. Furthermore, since standardized
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achievement tests must provide measures of the amount of learning that has

been accomplished in a wide variety of learning situations, they cannot

-provide thorough and complete measures of what is covered in specific text-

books or specific courses of study. Critical examination of the content of
any standardized achievement test will reveal that even though the test may
be the one best suited fer a particular purpose, it still will not sample
all aspects of the subject matter that have been emphasized, and it is very
likely to be concerned with some aspects of the subject matter that have |
received no eémphasis at all. Interpretation of scores on standardized
achievement tests, without knowledge of just how valid the test is for the
particular testing situation, may result in completely erroneous conclusinns
about the significance of the student's score.

Several years ago I was employed by a textbook publisher who
brought out a new series of arithmetic books for the elementary grades, in
which certain arithmetic concepts and operations were introduced in different
grades than they had been in the older series. Before the series was more
than two years old, we began receiving letters from school peoble reporting
that their students were not performing up to grade on standardlzed ar1th-
metic tests and asking why our series was mot producing better results.

When we inquired what tests they were administering, we found that the tests
had . been written and standardized f1fteen years before the textbooks were
published. When we examined 'the tests with them question by questlon, and
indicated for each grade level the questions that students using our texts
should be able to answer and those questions they could not possibly be
expected to answer, the school people found that their students were perform—
ing quite well. The administrators had selected the tests without examining
them with the course of study in mind. '

There® are many, many mistakes made in the selection of standardized
tests for school use. A student in one of my college classes reported a
problem that had become serious in her school, and for which nobody in the
school had found a satisfactory answer. In that school, reading tests were
administered in the fallcand in the spring. Each year the grade-equivalent
scores achieved in the fall were higher than those acnieved the fol-
lowing spring. As far as the teachers and the principal could see, the
children were falling back in reading through the school year and making

remarkable recovery during the summer. What was happening in the classrooms
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in that school during the year? Actually, nothing bad. The principal had
found some old tests in the basement and had decided to administer one read-
ing test in the fall- and a different one in the spring -- two different
reading tests standardized on different populations. Scores on two different
achievement tests, written by different authors aﬁd standardized on different
school populations, just cannot be compared.

A fourth false assumption is that a student's scores on a battery
of achievement tests give all the information that one needs to make decisions
about what and how much a student has accomplished as a result of the learning
experiences ﬁe has had in the past, and what and how much he will be able to
accomplish as a result of the opportunities for learning that he will have in
the future. No test battery currently published can do this. Tests can show
the étudent's strengths and weaknesses in the various subject-matter areas
tested, and they can show how he stands in these areas when compared ;ith his
peers, wiéh individuals in the reference groups, or with reference grcdps as
a whole. But there are many important outcomes of.learning that cannot be
measured by any test battery so far devised -- outcomes that aré deeper in
origin and greater in penetration than any revealed by test‘scorés —- outcomes
that can only be evaluated by the human beings who are’ able to observe the
student closely dnd over a long period of time: his family, his teachers,
"his peers.

Closely related to this false_assuﬁption is a fifth oné: that a
profile of scores on a béttery of achievement ﬁests presents a considerable
amount of reliable information about the strengths and weaknesses of the
student in several different subject-matter areas. It does not necessarily
do this. The differences that the profile shows, even though they appéar
to be large, may not be reliable differences for a variety of reasons: the
scores plotted may not be true scores; the écore écales for the several
‘tests represented oh the profile may not be comparable; th;'tests represented
on the profile may have been normed on different populations; and the several
scores shown on the profile may not be independent measures but rather highly
correlated measufes. As long as I have been in testing and long before that,
I am sure, test specialists have been worrying about the problem of the
profile because it offers possibilities for-all sorts of errors in score

.interpretation, The'profile is still in wide use, however, bécause it

presents a picture that appears to be easy to ‘read and convenient to explain.

ERIC
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School people need to be especially careful in their interpretation
of profiles based on performance on achievement test batteries. I do not ‘
know how many sch601 people have said to me, '"We have made a fine record for
ourselves in readiné. Our sixth—grade class is reading at the 8.2 grade
levél. We haven't done so well in arithmetic: our sixth-grade class is
achieving at only the sixth-grade level.' They do not stop to think that
progrés; in reading is -- or at least shoula be -- continuous, while progress
in arithmetic depends almost entirely on what is taught in the schoolroom.
The child who learns to read the words ''mad” and "hat" can usually very
quickly read "had"” and "mat," but the child who has learned to multibly
with é one—-digit multiplier cannot multiply with a two-digit multiplier until
he has been taught how to do it. Above the very 1owést grade levels, I would
always expect grade scores in reading to be higher than those in arithmetic
and other content subjects.

A sixth false assumption is that grade equivalents on standardized
achievement tests give an accuraté and easily interpretable picture of the
level of a student's perfo;mance. Grade equivalents imply thét boys and
girls progress at an even pace through the school year, and that they do no
forgetting over the summer. We know that neither of these implications is

true. -Children progress: at sharply irregular rates throﬁgh the school year,

"and they do so much forgetting during the summer that in some subject areas,

like arithmetic, it is-late October or early November before they aré doing
work of the kind they were doing the préceding May. But have you ever seen
tables of grade equivaleqts that reflected this?

Test publishers.have perpetuated grade'equivalentslnot because they
think they are particularly accurate, but because test users thihk they are
easily.uhderstood by teachers and €asy té explain to parents. Perhaps the
test publishers have not made it cleal enough to test users that except for
grade equivalents which coincide with‘the time 9f year when the norming was
done, all the rest of the scores are estim&ted.. No publisher I know tests

children every month of the year to obtain'their grade equivalents. They

- find the difference in the averagz scores for two adjoining grades at what-

ever- time of=yéar the testing is done, and then divide that difference into

ten edqual parts to which they assign grade éhuivalents. .
And what does a grade equivalent mean, anyway? If Jimmy in'grade

3Aachieyes a grade equivalent of 5.5 in arithgétic, should he be transferred

to a fifth-grade class? No, bécause he has not had the fourth—grédeﬂwork

s . , -



and.is totally unprepared to carry on at the fifth-grade level. The ‘5.5
grade equivalent simply means that Jimmy- is doing well in grade 3. A.much
more meaningful description' of his score would be that it has a percentile
rank of 94, That is, his score is.higher than the scores of ?4 percent of
the third graders in the norms group.
A seventh false assumption is that a norm is a standard -- that
it represents‘just what a student or acgroup of students should be achieving
at a particular time. A norm does not tell us anything about what students
should or should not know. It simply describes t performance of the
group of students who took the test in the standardization program. If the
test has been normed on a group of low achievers, it is easy for a student
of average ability to get a sceore that is above the norms group average;(
if itlhas been normed on a group of high achievers; however, such .a student
"is not likely to get a score that is above the norms group average. "If I
were a teacher, I would want to think very carefully about the general
ability of my students compared w1th the ability of the norms group before
I decided whether or not I was happy with my test results. If I were teach-
ing a very bright class, I would be unhappy 1f very many of my students fell
below the average for an average norms group. If I were teaching a group
of low achievers, ‘I might be very happy if only a few of them came almost
up to the norm for an average norms group. -Norms ‘have to ‘be interhreted
in terms of the general level of the group being tested and the ability of
the students comprising the norms group. o
More and more we are urging school people te use national norms
simply as reference p01nts when they want to check the level of achievement
or performance of particular class groups against that of other school
groups.’ For a more useful evaluation of their test results they should
compare the performance of their students w1thmthat of other students in
the same school and in the same city. ' It is relatively easy to develop
local norms, you can do/it with a very modest background in statistics.
" School pecple need to be very much concerned about the pitfalls
of score 1nterpretat10n.— I have mentioned the 1nadequacy of grade equiv-
alents. I have also suggested that national norms are frequently less suit-
N abie!for scote interpretation than are-locally'constructed norms. I wpould

now like to caution you about three other hazards of score interpretation.
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First, the norms accompanying most standardized tests are based
on the achievement of individual students; they are not based on. the average °

‘achievement of groups. They should be used, then, in interpreting the scores

of individual students; they should not be used in interpreting class or
school averages. A high group average for a class will look lower than ‘it
should if it is interpreted using individual score norms; a low group
average will look higher than it should; only a group average close to the
mean scores for individuals will look about right. Very few tests have in
the past been accompanied by 'both individual and schooi norms; it would be
. ; helpful if more tests were accompanied by both kinds of norms.

A second caution involves the 1nterpretation of scores on objective
tests that use a correction—for-guesslng scoring formula. Sometimes we do
not stop to think that on a 50-item true-false test a student may get a score
of 25 by chance alone and that on a four-choice multiple-choice test of 100
items he may also get a score of 25 by chance alone. The advantages and
disadvantages of correcting for guessing will not be discussed here ~— too
many test specialists have been arguing these for too.many years, without
reaching any kind of agreement, The caution must be expressed, however,
that when objective test scores that have not be corrected for guessing are
examined, the score that can be achieved by chance alone shouid be considered
carefully in the interpretation of the scores. IIf using a.correction-for-
cguessing formula has any merit, then uncorrected scores at and below the

* chance level should be considered zero scores.

A third caution to keep in mind in the 1nterpretation of test
scores is that in any testing situation students are worklng under pressure,
if they think the test score is of importance. The scores they make, there-
fore, are more likely to be indicative of their frustration levels'than of ;
"their instructional levels. 1If I were grouping students for 1nstruct10nal
purposes on the basis,pf"scores on a standardized reading test, for example,
I would want to think seriously about the suggestion.made by'Emmett C. Betts,
a noted readipg specialist, to the effect that students snould be instructed
at a grade level below that indicated by their?test‘Scores, and should be
offered supplementary experiences at a level lower than that. )

1 indicated earlier that in order to plan each student's learning
program to degelop his abilities to the limits of his potential, information

about his personal characteristics and interests is needed along with scores

°
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on different kinds of tests. I did not mention personality tests and
interest inventorieéxas such because, in my opiqion, mosf measures of this
kind so far pyblished have had so many inherent limitations that their
usefulness*ﬁ;é been questionable. I have seen one personality test afte
another announced with much fanfare one year and then quietly withdrawn
from distribution a few years later. Many interest inventories have suf-
feréd the same fate. Only the hardiest 6£‘tﬁese instruments have managed
to survive for any length of time -~ and even these. have had their short-
comings. An eighth false assumption would be, then, that personalit&
tests and interest inventories, as they are now conceived and constructed,
can offer the kinds of evidence on which decisions cohcerning course of
study oi"éaieer may be made with some degree of confidence. Ve
‘ What is there about personality ﬁests that has rendered them so
generally unsatisfactdry to date? First of .all, they have been controvert
sial measures because psychologists primariiy.concerned with the measure-

ment of personality have not themselves been able to agree upon a universally

acceptable‘definition of personality. If personality cannot be defined fp
the satisfaction of this group, can it bg measured? Second, the stétemen%s
or questions on most personality tests tend more often than not to be g
concerned with insignificant and maybe very random behaviors rather than
with serious and deep-rooted ones. ’It has been exceedingly hard for
psycholﬁgists to design questions’ for pépérfand—pencil tests that really
get under -the skin. Also, the wide diversity of interpretatiqns to the
same responses on projective testsvgives cause fprvconcern. Third, there
is little evidence that the personality traits th;t can be measured with
any degree of confidence are necessarily permahept traits fgr the
individual being measured. Individuals frequently change as they mature.
A very maladjusted first grader may become a quite well-adjusted college
senior. Finally, the responses to questions in personality tests can be
fakéd.. I have proved this to my own satisfaction by taking the same test
several timéq, and pretendiné'l was a different person each time. I came
up wifh quite different personalitf profiles every time!

I would suggest that interest irventories suffer from.many of
the same 1imitétions that personality tests do. -While psychologists may
have come closer to agreement on the nature of intetests than they have
on the nature of personality, interest inventories continge to be largely

concerned with rather .trivial ‘likes and dislikes; the interests of

L
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individuals, especially of individuals of school age; change even more
rapidly than personality characteristics; and interest inventory scores -
can be faked. I have done some experimenting with faking tnem, too.

ln spite of my less than enthusiastic comments about personal-
ity tests and interest inventories, I must admit that a great number of
students in high school and college have undoubtedly been helped toward

decisions about their careers as a result of doing some serious thinking

o

- about themselves and their interests. His responses to the questions

or statements on a personality test or interest inventory may not tell
the student exactly what he should or snould not do, but the experience
of having to examine himself may give him some perspective about himself
and his interests that he has not had before. Whether or not he will be
motivated. to do.something about this is something of an "unknown' even
to the 1ndividual himself at the present time. Unfortunately, a measure
has not yet been devised that will permit a reliable prediction of the
extent to which the individual's perspective of himself and his interests
will motivate him to develop his abilities to the limits of his potential.
Since I stated earlier that the tests that are most frequently
used in decision making are the teacher's own tests, I should like to
direct my last few comments specifically to these. There are two
assumptions reéarding'teacher-made tests that seem to me to stand in the
wav of good testing. These will be my ninth and tenth~false assumptions.
A ninth false assumption is that a score on any classroom test
can be used with some degree of confidence in reaching a decision regard;

ing the level of a student's_performance in the subject-matter area being

. tested. It-is myﬁpersonal opinion that more sins in evaluating and grading

are committed by te;chers as a result of over—confidence in' scores on poorly
planned andvhastily'cdntrived.classroom tests than as a result of any other
contributing factor. A good deal of my professional time is spent going
from school to school or from school system to school system to work'dlth
teachers on the'imprqvement of classroom tests. I.see some very good tests

and I see some very awfdl tests. . How the students live through them, and

.how the teachers can lnterpret results on them with any kind of confidence

is beyond me! I have?a‘ébllection of test items that are fantastic. Let

me give you just a few examples. . -

Y
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Here is a question from an eighth~grade history test that a
junior high school teacher thought was measuring critical thinking about
life in America_;_’~ _

Name the presidents of the United States iﬁmthe order in which

they gerved.

Another question on the same test read as follows:

Name every member of the President's Cabinet and tell what his
responsibilities are.

How many of you could answer these two questions? If you could, would
you say you arrived at your answer by thinking critically about life in

America? , )

" Here is an essay question on a'final examination in American
history that twelfth graders were asked to answer in 20 minutes:

Describe the development of transportation and communication
+ from the period of prehistoric man to the present time.

The teacher who wrote that question had certainly not tried to answer it

himself in the amount of time allotted.

How can any answer to this next essay question from a tenth-
grade literature test be given anything but fulifcredit?
Tell everything you know about Charles Dickens.

If a student replies "Nothing," has he not told all he knows!

Here is a completion question from a high school biology test:

— We can taste , R , and .

And gere is another completion question from a ninth-grade

English test:

.1  sert 2 to 3 to talk with 4 . Mean-
- while four 5 were at 6 choosing among 7
8 , which were made of 9 , 10, and 11 .

Questions like these serve as battles of wit between teacher and student.

I will now cite from a source other than my own collection the
best example of a poor teacher-constructed true-false question that I have
ever seen:* S ;

Water boils at 212°.

*Tinkelman, Sherman N. ImpfOV1ng the Classroom Test: A Manual of Test
Construction Procedures for the Classroom Teacher. Albany, N. Y.: New
York State Education Department, 1957 :
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Superficially that looks true -- and with a poor background in science I
would mark it so -- but the %ood student would not be so sure that it is
true, because no information is given about whether the Centigrade or
Fahrenheit scale is indicated, what the atmospheric pressure is, and

whether the water is pure or contains salts.

This is a multiplE—choice question from a ninth-grade civics
test that has no wrong answer: 5
The population of the United States is more than

a. 130 million
b. 150 .million
c. 170 million
d. 190 milligyn

There are four right answers. Since the population of the United States
is more than 190 million, it is also more than 130 million, 150 million,
and 170 miilion.

The next question represents a kind of error frequently made by
teachers when they wish to make certain that most of their students will
-4

answer most of their questions. This is from a sixth—gradé social studies

test:
The Spanish conquistador who conquered Peru was
a, Henry Hudson )
Y b. Jacques Cartier

c. Leif Ericsson

d. Francisco Pizarro
There is only one Spaniard among the men listed -- and only one conqueror
as well.

Although matching exercises appear the easiest to comstruct,
they actuélly present great difficulties to uninitiated test writers who
tend to mix up men and mountains: singulars and plurals, different parts
of speech, and such, to the point where the student who can read can make
the desired choice whether or not he knows anything about what is being
testéd. Look at this matching exercise -- a favorite of my horrible examples
-- from a test on New England poets of the nineteenth century constricted

by a high school English teacher:
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Column A Column B
1. First line of a poem by a. Nokomis
James Russell Lowell .
2. Character in Henry Wadsworth b. Concord Bridge
Longfellow's '"Hiawatha'
3. “Author of "Snowbound" ) c. "The snow had begun in the
gloaming"
4. Poem by William Cullen Bryant d. John Greenleaf Whittier
5. Historic landmark referred to e. "Thanatopsis"

in poem by Ralph Waldo Emerson

And then, after giving tests with questions of this quality,
some teachers presume to mark them on a straight percentage basis --
falsely making the tenth and last false assumption that knowledge in the
particular subject—matter area can be tested and reported on a 0 to 100
scale.

‘ What does a percent grade on a teacher—-made test mean? Does a
‘grade of 80 percent on a test on World War II, for example, mean that
the eleventh—-grade student who ﬁas given that gradé knows 80 percent of
all there is to know about World War II? Does it mean that he knows 80
percent as much as most eleventh graders kﬁow -- or should know -- about
WOrid War II? No. It simply means that he knows 80 percent of the
answers to the questions about World War II that one history teacher
thought it was important to ask his eleventh graders on a;particular day,
and nothing more than that.

I could spend a whole day -- and more -- talking about the evils
of the percentage marking system employed by most teachers.. I used to be
a teacher and I used to employ it, so I know from first-hand experience what
I am talking abouf. Knowing what I do today about the fallibility of per-
centage grades, I wopld never decide what any score was worth, before 1.
examined all the scofes on tests that I had constructed and administered.
I would expect that none of my tests would be of exactly the difficulty
that I intended them to be, that each of them would be somewhat easier or
somewhat harder than I had hoped. But perhaps most of you are ahead of
m¢ —-- perhaps you have abandoned percentage marking long-ago.

Decisions must be made about the student's learning potenfial,
and should be made in terms of his demonstrated abilities, his present

level of achievement, his personal characteristics, and the nature of his
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interests, Decisions must also be made about specific courses of study
and the general direction of the school curricula, and should be based on
the demonstrated accomplishments of many students. These decisions are
important not only to the students directly affected by them, but to
society in general,

Even though they have some limitations, existing tests can help
in making decisions about students and curricula. If tests are properly
selected or constructed, administered, and interpreted, these decisions
will be more informed and therefore more accurate than if they are made
on the basis of purély personal judgments.

) In judging the ability of others subjectively, each of us is
influenced by his own experiences. Good tests provide a way of going beyond

these experiences -- far enough beyond, we may hope, so that no small boy,

or big boy, will feel the need to say a pra?er before he takes a test,
Ys
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DEVELOPMENT OF MEASUREMENT INSTRUMENTS: PROCEDURES AND PROBLEMS
Thomas F. Donlon
Director, Test Development Division
Educational Testing Service
I think thgt given my title, Director of Test Development,

and given my employer, Educational Testing Service, you could now
logically expect to be at that point in the program where you are
presented with a brief account of the procedures you should use
in developing instruments for the assessment of the various elusive
educational outcomes that your teachers persue. As has been pointed
out, standardized testing instruments are available. Frequently,:
however, these are oriented towards knowledge outcomes. From what

;’you havehsaid this morning, I gather that many of your curricula

// are oriented toward noncognitive or nonknowledge outcomes.

'Standardizea instruments will thgrefore probably have at best a

,//' limited value in evaluating the effectiveness of your curricula.

Unfo;tunately, I cannot describe procedures for constructing -

instruments of the type that will measure some of the noncognitive

or nonknowledge outcomes you have mentioned as impdrtant objectives

of your curricula. Asdfar.as I krow, such procedufés do not.exist.
When‘;aucation was expected to produce knowledges, measurement could
provide -substantial assistance in the assessment of outcomes, but

as educational objectives move away from knowledges to attitudes,
beliefs, propenéities,\and so forth, measurement experts begin to

stammer a little. -

Your needs are real, however, and therefore I would like
to talk about three things measurement people have learned about ’
the area in which I say I don't feel confident -- the development
of instruments for the assessment of nonknowledge outcomes, attitudes,

and so forth.

First, we have learned that behavior indices are clearly
more superior to self-report, to teacher ratings, and to peer
ratings. The latter three are useful in certain contexts but when
the chips are down, behavior is the characteristic to observe in
reaching conclusions about the outcomes of education. This may
seem so broad a generalization as to be trivial and useless, but

[:RJ}:‘ I don't think so and neither do most measurement people.

IToxt Provided by ERI
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- Second, we've come to understand thét the results produced
by egpe:imentally induced behavior often caannot be generalized to
spontaneous behavior, which is frequéntly the characteristic we
'wish to observe. For example, if you assemble a hundred students,
put them in a library, make notes as to what books they pick from
the sheives,'and so on, the behavior they are exhibiting may be
valueless in predicting what the& do in the library when nobody
tells them to go there.

The third point is that the endurance of educational out-
comes, othéf than knowledges, is perhaps not as predictable as the
enduraﬁce of‘knowledges. That is, an outcome which is an attitude,

a propensity, or a belief, will not endure in the same way that a
knowledge will: - a knowledge will endure or decay over timehgccording

to the laws of memory; -an attitude ‘or belief is something.tﬁptjmay

or may not stay with a person, dependiag on the effects of complex
interactions bekween himself and his environment. This point was touched
on by a comment I heard earlier aboﬁt the extent to which you get
marvelous results in the ' immediate aftermath of some educational
treatment, but then when you go back and examine people shortly
thereafter,. you find that under the influence of a continuing

environment, they fail to sustain what you hypothesized for them.

I think these three ideas are about all that we can offer
at this time. While I don't think they are the answer, I also don't
think they are things to be overlooked. . E

In the cognitive area, what I propose to do ié to present
to you three generalizations which currently seem to be%accepted by
measurement people, and which afé clearly relevant.to the procedures
for assessing knowledge. After these generalizations, I propose to
present and discuss some ways of 166k1ng at curricula in detail through
item analysis. After that, I would like to return to some additional

~ generalizations.

My three generalizations are essentially the same as those
Don Melville earlier attributed to Cronbach: we both went to the

same well. The article I read was "Evaluation for Course Improvement"

by Lee J. Cronbach, in New Curricula, edited by Robert W. Heath and
published in 1964 by Harper and ‘Row. -
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The first generalization is that in studying test results,
major attention should be given to individual items or clusters:
of items, rather than to total scores. 1 hope to demonstrate later

the value of looking at items rather than scores.

AN

The second generalization islthat oné should maximize the
number of different items one uses in assessing a curriculum. If

you have 500 students and you give each of the 500 students 50

items, you than have information on each item for 500 students.
S;atistical_sampling studies indicate, however, that you really

don't need to know what 500 students do on an item in order to have

a pretty good idea what all of the students will do. If you give each
item to 100 or 150 students and apply the appropriate statis;icai
techniques, you can make the inference that these randomly éelected
100 or 150 are behaving like the total population. Using this technique,
you can increase the number of items on which you get data. For
example, rather than demanding‘;hat all 500 students take all items,
you could give each item t6.661§'100>students and thereby get
information on five times as many items. This, then, is a powerful
way to broaden the sampling of the curricular outcomes you are

attempting to assess with your instrument.

As far as content sampling is concerned, the results of this
procedure are as validly generalizable to the total content domain
as people sampling is to all the people in the population. So, the
second premise {s that one should maximize the number of items, keeping
in mind that each item should be given to a sufficient number of

people to provide a reliable estimate of its properties.

Cronbach has also pointed out that one need not limit
oneself to items which”ére directly tied to the curriculum and its
objectives. One should try to measure. outcomes that are only hoped
for, or even dreaded. That is, you can present-students with a
question or a task for which the éurriculum did not specifically
attempt to train them. A good example might be in new math, in which
only glancing attention may be paid ﬁo sauare rbot extraction. - Under
this rubric it wéulq not be inappropriate to present a square root ) &
problem to the students -- and don't be shocked if some of them
have learned it at home, or if some of them remember the teacher's

one-minute or fifteen-minute presentation on this prablem.
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The third thing that Cronbacﬁ pointed out in the article
I read was that in this context you can give items which are
achieved by 100 percent of the group. The results would be
méaﬁingful to somebddy in course evaluation work, but not to some-
body making an individual comparison test, }.la standardized test.
The point is that in the absence of the need for an item to contribute
to a score, the scope covered by the items can be broadened because,
in a sense, the individual items can have poorer technical
properties but still provide helpful information. For example, the
percent passing a certain item may be zero, but this would still be
meaningful to you as 'a curriculum building or evaluator: it may
support your hypothesis that nobody in the group understands the
problem. Also, you can use items that are poor for individual
measurement purposes becéuseaeveryone passeé them, but which are
comforting for course eQaluafion purposes if the behavior has indeed

been taught to the students.

These, then, gyemthe three generalizations: 1) we should
examine items individuaily or in clusters; 2) it is ﬂbt necessary to
haQe every student take every item; and 3) the appropriateness of an

" item for curriculum evaluation is not the same as the appropriateness

of an item for individual evaluation.

Now, if you will look at- Figure 1, on the following page,
you will find an item which asks the question, 'Which of the following
represents Cartesian coordinates?" In true multiple-choice fashion,
there are four poésible answers from which the student is instructed
to choose the one he thiﬁks is correct. . -This question was put to
1,622 students prior to a'coﬁrse, as a pretest, and at the end of
the course, as a posttest. The arrays of numbers below the guestion

provide ihformation on how the students responded to this question.

The data below the question and to the right break down the
studen:s' responses into three classes: O for omit, R for righg,
and W for wrong. For example, across tﬁe top You find the numbers
8, 12, and 21, with a Total of 41. This tells you ﬁhat on the
posttest, 41 students omitted the item, and that 6n the pretest, of
these same 41 studenfs, 8 had omitted the ngm, i2 got it riéht, and

21 got it wrong.
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98. Which of the following represent Cartesian

" type coordinates?

(a) __}~
(B) ><
O
o @ :
i /
; Pretest . , Pretest
| )
Y98, 0 A B c D Total s 0 R W
o 8 12 7 6 8 4 Bo g 12 2
W
A 39 443 165 186 252 - 1085 S R 39 443 603 1085 or 67%
L] .
ol B 4 19 25 15 20 83 &lw 29 118 349
L] -
&
gl ¢ 18 76 47 70 83 294 573 or 35
R

R R X 12 19 58 119

Total 76 573 256 296 421 1622

Figure 1.
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Thus, running down ﬁhé side vertically on theJleft are the

posttest results in terms of omits (0), rights (R), and -wrongs (W).
That is, the 1,622 student responées were broken down into nine
subgf0ups, in terms of_whethgr they omitted the item both times

(8, in the upper left-hand category), or whether they got it right
both times (443, in the middle), or whether they got it wrong both
times (349, in the lower right). The grid also shows how many got
it right the first time and wrong the second time (118), and wrong
the first time but right the second time (603)}. |

Some of these categories are. perhaps more meaningful
than others for curriculum evaluation. I think the most meanipgful
one 1s the 603 students who got it wrong the first time but got
it right the second time.- They afe probably the students the teacher
would point to as the ones who have benefited from hér'instruction,
and it would indeed be appropriate to hypothesize that thié group

was changed by instruction.

¢

The students who got it right the first time and right the
second time might be said to be "neutral.'" It would be hard for a
teacher or an educational prucess to take much pride in them: they
performed at the end of the educationél treatment juét as they did at

the beginning.

I don't know what to say about the 349 students who got it
wrong both times, except that this treatment apparently was not suffi-

cient, or perhaps not!appropriate, for their particular educational needs.

Then there is a very obnoxious group of 118 students who got
it right before the course and got it wrong after the course. All we
can say about tﬁem is that they probably guessed and, if nothing else,
that it is refreshing to be confronted by them in numerical data of
this type. They constitute about 20 percentwof all the students
who got it right the first time. As we mové on to results -ou other

items, we will come to one in this category which is very interesting.

Moving over to the left, still below item 98 in Figure 1,
we fiﬁd a more complete-display of the same data, which separates
the wrong answers. The uaderlined‘éuat the top indicates that A
was keyed as the correct answer: the "Calitesian’ coordinates" are
the cross at the top, which is alternative A. This time tﬁe results”

are categorized into 25 cells, according to whether the examinee !

omitted the item or answered A, B, C, or D. Now, ifuyou read across



from O on the left, you find 12 students chose the correct answer.

They are the same 12 students who are described over in the nine-

fold table as getting it right but omitting it on the“posttest. The

443 students who got it right both times are the studentsIWho;answered
A both times; they appear at the two intersections of 'A. Column B
COnteins all the students who chose B when the item wes part of the

- pretest adninistered prior to the course. There were 256 such students,

with 165 responding A at the end of the course.

When I total all the groups under columns B}.C, and D, I
find 256 in colummn B, 296 in coluﬁn C, and 421 in columnrD.‘%This
tells me that a grand total of 9;3 errors were made on the pretest.
It seems interesting to ask the question, "What praportion of i
success was exhlblted within each of these three categories on the i
posttest?', If we go back to the chart, we find that of the 256
students who responded B in the pretest 165 got it right on the
posttest. Similarly, of the 296 students who chose C on the pretest,'
186 chose A on the posttest. Finally, for the 421 students who )
chose D on the pretest, you find 252 choosing A on the posttest.

If you express these in proportions, you get 165/256 = .64; ;
186/296 = .63; and 252/421 = .604 This may be 1nterpreted to mean that
the instruction process had "about the same success in reaching students,
regardless of whether they had misconceptions B, C, or D before the
conrselq That is, about 60% - 65% of all tnree groups were brought ‘

to the correct response.

Another way of summarizing these data is as follows: " On

the pretest, 76 students omitted the item; 573 chose A; 256 chose B;
296 chose C; and 421 chose D. When we look at the posttest responses,
the most dramatic finding is a substant1al increase in the number of
students who succeeded on the 1tem the number who chose the correct
response rose from 573 on the pretest to 1085 ont the posttest; There
was on the other hand a substantial decline in the number who chose
B -~ from 256 on_the’pretest to 83 on the posttest. The number who
chose b also went down. But notice what happened as far as C is
concerned: 296 students chose it on the’ pretest, and 294 chose it on
the posttest;“jas many people‘chose it, the second time as did tne first

time. This may be saying that there is something in the course that \

63
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is advertently sustaining or promoting the error represented by
C.‘ Another way -of looking at the data is to observe that option
C accounted for only .30% of all errors prior to instruction.

Following instruction, it accounted for about 60% or douple 1t§

relative popularity. Why was this? What in the course

"precipitated this?

. To get some clues as to what might be happening as far as

_the . C response was concernea, I read a little about the course that

was being evaluated by these data.. I discovered that- there is a

—~——

great deal of empha51s on polar coordinates and Cartesian coordinates. .,

It occurred to me that probably some of the students who entered the

course had never even heard of polar coordinatea,.and“SO C made -
little sense to them. In the pretest, therefore, they all went for
D. By“introducing‘polar coordinates in the course along with

Cartesian coordinates, it is possible that the stage was set for

vconfouoding the two things being taught, for enhancing the

attractiveness of C asﬁaimislead.
. B . I .
This is one example of the use of detailed analyses of |

pretest and postteét item data to draw conclusions about the success’

of an educational treatment.

Let's now . move .on to item 94 which is given in Figure 2

‘on the follow1ng page. If you look at the smaller nine-fold grid on

the right, you will see that there were again 1622 students. This
time, there were ‘109 students_who moved from the wrong responses at
the beginning to the right response at the-eud, which is a.
demonstration of learning that must be really hearteniug if you are
a teacher. But if you now examine the number of students who noved
from a right response at the beginning to a wrong response atnthe
end, you'll find there were 317 of them. Iu other wordaéJStarting

from the pretest success 1380, this group moved'through the course

o

-to a posttest success of 1174, or a net decline of about 13 percent.

This is clearly disastrous in terms of educational goals.



94, Whieh of the following systems of location does the

geographer most frequently employ?

(A) Latitude-longitude

(B) . Polar v

(C) Cartesian ‘ A E 0
(b) -Celestial

Pretest o Pretest
94, 0 A B C "D Total . 0o R W
S}
0o 5 24 0 1 1 31 oo 5 2 2
. g
A 26 1039 36 54 21 1174 o 26 1039 109 1174 or 72%
A _ 2
@l g 4 60 16 8 4 92 Ay 13 317 87
u B
poc 7 o2 14 25 10 287 1380 or 85%
=l p 2. 26 4 4 2 38
Total 44 1380 68 92 38 1622

Figure 2.

If we go on and examine the more detailed data on the left,
as we did for item 98, we find that on'tne-pretest B attracted 68, cf whom
34 or or 50% were moved into cerrectness; C attracted 92, of whem 54 or:
59% were moved into-correctness; and D.attracted 38, of whom 21 or 55%
were moved into correctness. When you exanine these propprtipns or '
percentages, you can speculate on a mild tendency for the students who at
the beginning of the course thought that geographers used Cartesian
coordinates--students taking response C on the pretest—-to become disabused
of that notion more successfully. than students sho on the pretest thought
geographers were using polar or celestial coordinates. The tendency,
however, is very slight. The data in these cells are not large’ enough for

me to make a very strong case for this interpretation.

Looking at the pretest data, we find that a number- of students
came into the course with the basic knowledge required to answe£ this
euestion correctly: 1038 of them. The errors on the-p;Etest tended to be
distributed this way: 68 chosel% 92 chose C, and 38 chose D; Looking
at the posttest data, the most interesting thing is of course, ‘what

happened in A, the correct response: there is a big decrease. . But the




shift in B from 68 on the pretest t; 92 on the posttest and the shift

in C from 92 on the bretest to 287 on the posttest are also worth

considering. The ingtructional process not only enhanced the relative

popuiarity of B"andJC{ but alyo the absolute popularity of these

thions. Thus it seems that students who entered the course with

misconception' C were more successfully moved to the correct response . ‘ \

than were students with other misconceptions. Something happened,

however, that disabused students who had the righﬁ notion at the

‘beginning of thé'treatment -~ that rid them of their rightness -~ and

introduced them to'a misconception.

1 again went back and reviewed the course description
to see what I could find out about instruction on polar and Cartesian
systems. It said these were introduced and dwelt on at some length. : e
I came to the conclusion that the students had been saturated with
these conrdinates -- that more attention had been paid to tﬁem than
to latitude-~longitude ~- and the result was that when tﬂey came to
this question, they remembered having weeks of Cartesian coordinates
and little on latitude-longitude. Hence they were sure that
geographers must use Cartesian coordinates because they Lere given so

much attention, and promptly respohded "Cartesian."

This is my hypothéses -~ a hypothesis-formuiated by someone
who has never taught geography. Hcwever, even though I wasn't in
the course and even thoggh I haven't taught geography, inspecting the
item reéults and reviewiﬁg the course description enabled me &o set

up a plausible hypothesis-which'I could discuss with the teacher.

The kiﬁds of data we have been discussing here must be
éommﬁnicated to the teacher if he is to be aware of the effect of
his instruction and if he is to alter his teaching, where necessary,
to achieve the outcomes for which he is striving. 1f you present him
with only the numericai data, however, he may beccme bored or
frightened, particularly if he dées not have the background to under-
stand its significance. Put it in the context of what his students
are learning, however, and you will find him interested in what you
have tc say. Also, if we could—qffer teachers this tyge"of~item'

analysis more regularly and routinely, they would soon develop

. sophistication in interpreting the results.

Q



‘ The last item I want to comment on is number 92 in
Figure 3. This item shows the same pattern as item 98, the first
item we discussed, in that there is, in addition to an increase
in the number;of“students giving the right answer, a shift in the
relative popularity of the distracters. The item is concerned
with concept definition: '"Which of the following must be included M:
in anstatement of a geographic\fact?" The correct answer is cC,
"I, II, and III only." On the pretest, 487 students chose distracter
A, 166 chose distracter B, and 556 chose D. Of ‘the 487 students
who began the ,course believing A, 250 or 51%‘epded the course giving
the correct answer. Of the 166 students who initially responded B,
70 or 42% ended up correctly, while for D, the final reéult was

251 or 45% success. Thus, the results of instruction effectiveness

varied very little for the three groups..

92. Which of the following must be included in a statement of

a geographic fact?

I. Place
II. Time
III. Phenomenon

IV, Quantity

Aa) 1 énly

(B) III only

(C) 1, II, ana III only
(» I, II, III, and IV ' ‘

92. ~ 0 A B C D Total 0 R W
0 4 5 3 11 24 ‘ol o 4 3 17
LA 3 46 19 26 21 115 S R 14 193 571 778 or 48%
@l B 4 42 34 32 35 147 &l w23 176 621
8 .
C : .
BCowo 250 70 193 251 778 372 or 197
&l D 16 144 . 42 118 238 558
7 Total 41 487 166 372 556 1622
Q : : Figure 3. )
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On the pretest, there were 1209 wrong answers and of these,

487 or 407% were A; 166 or 147 were.B; and 556 or 46% were D. On

the posttest, there were 820 wrong answers, ahd the results for the
three wrong aaswers were A - 147, B - 18%, ana D - 68%. - Thus, in

terms of relative popularity as a mislead, distracter A was dramafically
reduced from 40% to 147%, while distracter D rose from 46% to 68%.
This is a laten£ effect of the instruction. D is wrong, as.is A,

but D iz less wrong than A, and one result! of instrﬁption was to

move responses from more wrong choices to less wrong choices. If

we focus only on absclute correctness, we miss this type of outcome.

"What-1 am urging with all these numbers is a more detailed
examination of the patterns of responses to items on.pretests given
before a course and oﬁ«pos;teSts given after a course. The results
of an educational treatment must be examined in.terms of how the
treatment has moved students from their initial differential
positions to their final positions, if we are to evaluate its
effectiveness. In the traditional treatment of achievement test-
results, you ask 50 queétibns and you accept a score of 45, with-
o1t asking which 5 items were answéred incorrectly. This use of
results has its place in large-scale testing to determine over-all

educational achievement status. When you come to curriculum

.evaluation, however, you have an opportunity to open the door to

further information about the effects of instruction.

In particular, I am calling attention to shifts in the
nature of error, or of misinformation, as Gutcomes of education. A
student who confuses,polar'coordinates vith Cartesian coprdinates
has displayed confusion but not ignoraﬁce, and teachers who‘center

too narrowly on item success may miss important indicators of the

_further outcomes of education: partial outcomes, perhaps, and hence

unsatisfying, but often partial journeys toward the goal.

Finally, I am éévocating.fof ¢urriculum evaluation the

use 6f materials which might well be inappropriate for individual
differentiation. Let us give more items at "time zero" - at the

beginning_of the‘course regardless of the fear that the group will

[N
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not know them. Frequently students will demonstrate a variety

of misconceptions in their errors, and we can profit from this -
information. Education, in a sense, is a journey between points.

or positions. Let us méasure‘thése positions carefully,

differentiating among errors, and .let us assess the positions

both before and after instruction.

O

ERIC -

A ruText provided by Eric {
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. ¢
THE ROLE OF LARGE SCALE PROJECTS IN CURRICULUM EVALUATION WITH

EXAMPLES FROM THE NATIONAL LONGITUDINAL STUDY OF MATHEMATICAL ABILITIES
) Leonard S. Cahen
Research Psychologist
Educational Testing Service

My discussion'tpday will cover two areas or topics. The first
topic will discuss the ro;e of large-scalelcurricalum projects in
curriculum evaluation, with the National Longitudinal Study of Mathematical
Abilities serving as an example. 'The second topic will be a quick survey
of some of the issues and problems we face today in our responsibilities

for evaiuating educational‘programs.

The National Longitudinal Study of Mathematical Abilities (NLSMA)
is a five-year study of pupil performance in mathematics 1 An interim
report on this project can be found in Cahen (1965).

The study was started in September of 1962 with three large
testing populations at grades four, seven, and ten. The total testing
population consisted of approximately 112,000 students from AO states.
Approximately 260 teating centers (school districts or a complex of schools)

et
participated in the Project. The term ''testing population" rather than

-

1Ihe National Lohgitudinal Study of Mathematical Abilities is a
research activity of the School Mathematics Study QGeoup, Stanford
University. The funding for this project came from the National
Science Foundation. The pr1nc1pa1 investigator of the project is
Professor E. G. Begle. ’

A series of Technical Reports on the National Longitudinal Study of
Mathematical Abilities have been published. These Reports ‘include
reproductions of the test batteries used in the Study and the psychometric

_properties of the items and scales. Information about the availability

of these Reports and how .to purchase copies of them can be obtained from
the School Mathematics Study Group, Stanford University, Stanford, Calif.

The comments in. this paper reflect the opinions of the author from his
former position as Project Coordinator and do not, necessarily, reflect
the position or opinions of the project.

The figures shown in the presentation were supplied by Dr. James W. Wilson
who was the Project Coordihator for the Analysis Phase of the Longltudinal
Study.



74

"sample' 1is used, as the groups of participating schools cannot be considered
a representative or a stratified population of schools or students. Participation
in the study was voluntary. Bias, as tygically reflected by higher levels of
pupil aptitude in experimental curriculum programs, than for students in conven-
tional curriculum programs, is a common observation in curriculum studies where.
participatioﬁ in curriculum research is voluntary. NLSMA itself displays this
aptitude bias which makes simp1e comparisons of differential effects Ofbcurriculum

o

‘on achievement extremely tenuous. : :

Figure 1 shows the five-year testing schema for the three populations

definea earlier.

The X, Y, and Z populatiohs are the fourth-, seventh-, and tenth-grade’ )
~ testing populations respectiyely. The schema in Figure 1 shows that the same
groups of X and Y students were tested for fiveé years. The Z-population students
were tgsted for three years with follow-up studies being made on these students

after they left high school. .

The sfudents were tested each fall and spring. The test batteries
included measures of mathematic;l performance, attitudes towards mathématics{
ankiety, role and preference inventories, verbal and non verbal abilities,
reasoning, cogniﬁive styies; spatial visualization, and numefiqal facility., Some
of these.psychological measures were repeated at intervalé throughout the study.
Some of the mathematical scales and items were also repeated, but it was felt
that the Eésting time could be used more efficiently in measuring specific
mathematics achievemnt in depth rather than devoting a great deal of time to -
repeated testings with the mathematical scales administered in the earlier yeafs
df thg‘stpdy. The measures in depth included mathematical topics that are empha-

o

sized in specific school years in the curriculum, such as algebra and geometry.
—y :

--, The data-willlbe used for assessing the long-term effects of different
'mathematics_curricula‘oﬁ achievement, for icarning more about the nature of
hathemétical ébilities, for determining the relationship of early'mathematics
performance énd later performance, for probing'the éomplex problem of:assessing
change over  time in mathematics performapce, and for studying the correlates of

pupil change in mathematics performance.

- )
Figure 1 also shows the potential cross—sectional analyses of interest

to the mathematicians who directed the Project. The readé} will note that diagonal

[t
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lines have been drawn from the X-pnpulation boxes schema in Figure 1 to
the Y-population boxes, and similar lines have been.drawn froﬁ the

Y:population boxes to the Z-population boxes.
i

It has been hypothesized-that X-population students who had
modern mathematics in grades four, five, and six will perform at a higher
level on NLSMA tests as seventh-grade students than did the original

seventh-grade population.

The test of this hypothésis is outlined by the diagonal line
from the{feurthngrade X-population box to the‘seventh—grade Y-population -
box. The hypothesis stated above is groundedﬁon the fact that few
Y-population students had modern.mathematics in their elementary school
learning experiences, while many of the X-population students had this
experience because modern mathematics curriculum materials were availegle
in many of the schools these students atEended in grédes four, five, and

six.
o .

The teét of this hypothesis makes the assumption that the X-
and Y-popuiatién students being compared were_eomparab}e in aptitude
levels and other crucial variables. Without a check of this assumption,

no clear conclusions can be reached.

Figure 2 p;ovides more detail -about the extensive catgegories
of data that have been collected on the NLSMA pupil populations, schools
communities, and ;eachefs. The achievgment and psychological batteries

were briefly described earlier. : -

The information on teacheribackgrohnd and qpinion,.plus school
and'community descriptions, will‘seﬂve two purposes,lzThe information will
be used.to see if there it a stat;gdical association between these measures
and pupil achievement and attitudes. The information will also be used )
to describe, in statistical terms, the population of NLSMA teachers and
schools to seg whether these dimensionS'inAicate bias favoring teachers

and schools participating in one curriculum as opposed to another.

‘ " N

‘Figure 3 shows one type of analysis presently underway.

» Schools that *ad a consistent currlculum sequence over the first
three years of the study have been selected for the flrst analyses. By

"consistent" we mean that the students in th2se schoo;e,were axposed to.

' J
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curriculum materials in mathematics which were developed By the same puBliéBer.
In one sense, the mathematical m{Fg;lals may be described as forming a sequence
of learning experiences for these students. Multivariate achievement measures
in mathematics {(school meaqs) serve as the dependent variables. Analysis of
convariance is to be used in an effort to 'statistically equate" initial differ-
ences in aptitudesland performance across the various curriculg which serve as

the experimental treatments in classical terminology.2 e

The multivariate measures of mathematical performance (the dependent
variables) will be looked at as a profile of scores. One curriculum may display
a high set of means in one area (say, in computation} and $~lowé; set of means
in a second area of performance (say, understanding of conéeﬁts). This type
of multivariate analysis'breékS'éway from a single scorce reflecting outcome

performance. A single score may mask very important differences in performance

v

across treatment groups. ‘
) Other analyses are preséntly underwdy. These include differential
periormance within schools on the dimension of sex, differential performénce
within schools at different levels.of pupil aptltude, and the development of

models to assess change in pupil performance when some of the criterion measures
of mathemaglcs performance are repeated measures and others administered only

once.

2The ucilization of analysis of covariance was discussed in an earlier
papcr by George Temp. This technique was developed for the purpose of obtaining
increased precision from the experlmental design. This technique requires that
the sampling units be randomly assiznéd to the treatments and was not developed
for the purpose of equating pre-existing natural groups. Analysis cf covariance
has been uséd frequently in educational research and in curriculum comparison

- studies for the purpose of equating groups that differ initially on the convariates

or "control" measures. The utilization of covariance for this special problem: ~
is a very difficult and complex one. The curriculum researcher should remember
that randomization of experimental units t> treatments is a’ necessary stage in
analysis of variance and covariance models. Randomization allows the curriculum
researcher to make much stronger inférential statements concerning the relation-
ship of the treatment to results. The reader may wish to consult articles by

_Evans and Adastasio (1968) and Elashoff (1963) for general discussions aboutf the

utilization of covariance andlysis. Frederic M. Lord (1967, 1969) has discussed
the paradox in the interpretation of group comparisons when random assignment of

-sampling units to treatment groups is difficult, if not impossible, to obtain.

Q

An additional discussion of thé covariance analysis paradox will appear 1in a
forthcoming grticle by Charles E. Werts and Robert L. Linn (in press).
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Before leaving this brief coverage of NLSMA, it‘is impgrQant to
_provide some information on the nature of the mathemitics tests uged in
the study. A description of the procedures uéed to build NLSMA tests
/ is to b? found in an article by Romberg and Wilson&(19682. .

The mathematicians working with NLSMA felt it was important to
examine performance in many different areas of mathematics. These dreas
included computation, undérs;anding of_number systems, algebra, geometry,
problem solving, the ability to solve a new piece of matheﬁaqics, etc.

As pointed out earlier, many of the items and scqles froﬁ the NLSMA
mathematics tests were repeated over the five—year_testing pTograﬁ;. Because
of the limited testing time available in thebschools,"it was not possible

or desirable to.administer all scales or items to every pupil at each testing
_session. The item-sampling technique (Lord 1962, and Lord Qnd Nbvick 1968)
was used to sypplement regular testing sessions where every studert received
evefy ;est item. In the item-sampling administratibn, a complete set of
items is randomly assigned to difﬁerent booklets and then the testing book-
lets are rand6mly assigned to pupilé in the-classes. For example, on one
occasion we started with a 50-item test and rahdomly assigned five items

to ten different forms or booklets. The items were mixed with other testing
items. We used this technique to estimate school means on the 50-item test.
Cahen, Romberg,.and Zwirner (1970) report_thdt the'éstimated school ‘means
obtained from the itém—sampling procgdure correlated in the high :80'3 with

the estimated school mears from the r2gular testing session where every

student took each of the 50 items in a parallel form of the test,

Standardized testsjweré used by NLSMA on occasion. -However,
thése tests typically yierﬁ one total score. Our mathematicians decided
that items and scales drawn to their specific testing grid would be more

efficient for the questions they were intending to answer.

-

The problem of creating testing instruments for curriculum
assessment is sonietimes a very difficult task. Whén one is evalqpting a
new curriculum effort, one rarely finds enough appropriategitems in existing
standardized tests. ' This is not to say that curriculum evaluation should
;void standardized tests. Items should be written, however, so that they
reflect the épeéific goals and outcomes of the curriculum effort being

evaluated. For a project like NLSMA, where many different curriculum
. \‘1‘ ] "

Aruitoxt provided by Eic:
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materials are represented, writing items that are "curriculum fair'" is a difficult
task. Care must be taken to see that the specific language and notation in the
items do not favor one curriculum over another. Ideal items would tap areas such
as the pupil's ability to perform mathematical problems that he has not seen before,
and would therefore measure his ability to transfer his knowledge and skills to a
new machematical situation. These items are very difficult-to write. Almost
all of the items created by the mathenaticians for NLSMA were piiet-tested, and
items that appeared to favor one curriculum over another were modified or removed.

People responsible for currlculum decisions in school districts will:
require evaluative information from many different sources. Large- scale prOJects
such as the Nat10na1 Longitudlnal Study of Mathematlcal Abilities, will provide
one such type of information. _On the other hand, it is important that evaluation
studies be run at the local-school-district level in order to shpplement'the
information obtained from large-scale testing projects such aspNLSMA. " The
reasons for local evaluation studies are manyfold.- A local evaluation nroject
should be able to focus on topics 'and problems that are of primary and immediate -
importance to the local schools and its pupils. Information e *+ fed back much
mere quitkly when the project is under the direction of the local scuool district,

One of the problems the NLSMA prdject had to face was,the_almost com- .
plete lack of feedback to the participating schools during the course of the study.
dany of %he schools are relying on NLSMA to provide them with evaluative 1nformation
that they should have been gathering tbemsekvesJ NLSMA can be looked Gpon as . )

a form of summative evaluation in the terminology of Scriven (1967), yet earlier
evaluation feedback information should have been available to the schools, either
from their own internal research projects or from the-various curriculum innovators
who developed materials in the post-Sputnik e¥a. On. the Sther hand, a large-scale
project such as NLSMA, hae the potential of gathering data from a iarge population
of studer -8 and therefore, it will be: possible t¢ generalize the findings hopefully,
te students in other schools in the United Statéi. The power of the generaliaabil-

ity of the findings is, of course, a function of the,representivehess of studeiits

-

and ¢chools in the study.
- _ Another major advantage to a large—scale project such as NLSMA, is the

fact that many extremely competent mathematicians and mathematics educators were
A, . ' o , _ o
. brought together by “the Project to develop and refine testing instruments. From
a logical analysis of the ltems, it eppears that many important dimensions of

mathematical pérformance were covered in tre NLSMA tests, and this type of

i~
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instrumentation is-difficuli to develop in small-scale ! cal*projects.
Dr. Hulda Grobman (1968) has prepared é’monogragh which deais with many-.
aspecfs of evaluation in curriculum projects. The topics and areas
covered in the monograph will be helpful to those concerned with'

evaluation -- whether the effort be on a large or small\scale.

The last section of my presentation Will be devoted to a qu1ck
survey ‘of some current evaluation problems. These problems face the
evaluator, whether he is working on a small-scale local project or on a

: large-écale project, such as the Longitudinal Study. If the assumption is
'made that it is important:-and necessary to gather outcome performance
measures in many areds rather th}n'letting a single ccore reflect the level

—

of output, research is needed to determine how decisions are reached from

a w1de array of performance measures -- ;ome of which may be positive
’ and supportive of the. curriculum effort while others ma- be negative.
We need td know a great deal more about the rapge and types of neasurgs
we need in order to reach decisions about curricﬁla‘ s Too often'evaluation
efforts gather only information that is immedintely relevant to the
specific curricnlum. Schools need to:assess the pOSSibility of negative

side effects as well as the short—tepm effects of curriculum innovation.

A second’issue is the one concerning the 1ogic and utility of
currfzulum comparisons. . Let us assume we have two differenf,curricula
which we will call A and B. Let us also say that curriculum A is an _

. _experimental'curriculum, while curriculum B reflects a curriculum thafjhas
been.in existence for a number of years. On Fhe surface it would appear
to be illogical tc_compare the_outphts of curriculum A and curriculum -

B because they were designed to yield quite differehtitypes of pupil
behavior. Michael Scriven (1967) has suggested;.however, that information
shouﬁddbe made available on many outcome dimensions, so thaf tihie consumers
of fnfofnation at the school-district level can make a decision which
takes into account positive as well as negative outcomes on a wide range
of pupil performances across the competlng curricula. The consumer must

let his own value system play an important role in reaching a decision

as to which-curriculum he should adopt for specific learningfsituations

in his schdol district. ' ‘ , Lk
- ~_An alternative to curri®ulum comparison stndies is to select a
Q@  curriculum on logical grounds and then direct_the itnovative and eValuative;

ERIC
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efforts toward the process of learning'how to teach the materials éffectively.
This type of curriculum Yesearch would enable school districts to pursue the
problem of how to maxe fhe materials teachable to students with a wide range
of aptitudes and backgrounds, and would also provide important information
abput how teacher variables might interact with the curriculum materials and
differential pupil backgrounds ahd aptitudes. The technique of devoging the
evaluation efforts to a single curriculum, rather than c;mparing’curriculpm A

versus curriculum B, alleviates many of the problems of making comparisions:

arqss different curricula where there are systematic biases févorihg students

fe—ta

ERIC
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in one curriculum versus a competing curriculum.

Before closing, I would like to suggest that peoplé in curriculum
research take advantage of the important information that iS‘contained at the’
item level as well as looking at total performéncé over a set of items. Item
analyses'can provide -evaluators with a great deal of information about the types

of errors made by pupils. This type of information can be used efficiently in ) '

,fmodifying curriculum materials, as errors may indicate where curriculum materials

are.not clear to pupils and provide information to teachers about the effective-

a

ness of their own teaching.

B ’
» .
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IN-SERVICE EDUCATION PROGRAMS

Thomas S. Barrows
Associate Research Psychologist
Educational Testing Service

Teacher-training proﬁrams, like all others, present problems to
the evaluator. A number of them are common to other evaluation settings,
but one--the one I would like to discuss with you here-~seems to me to be
of special interest in the teacher;training context. It 1is simply, "Who,

what, and where to measire?" -

Consider for a moment that we are to evaluate a summer woi¥shop
con51sting of phonics instruction for reading teachers. Shall we
measure teachers' knowledge of phonics, observe how much phdnics they

teach in their classrooms, or test their students' knowledge of phonics?

\

A strict theorist will suggest that adequately specified behaviorall

2

objectives will determine that decision. On the other hand, most of us E

* . ' . . \\
know, or at least suspect, that the evaluator's geal world is not like that.

+

‘Put optimistically, the specification of objectives and the-planning of
: 3valuation comﬁine in an interactive‘process. Or, if you prefer, the
evaluation ;specialist usually ends up specifying objectives because

- others who are supposedly responsible for this task are unable or
.unwilling to do so.thy experience.has been that the evaipation speciaiist
at least enters into the process. " How, then, is he to select among the

"who, what, and where' options?

I believe that the evaluation specialist should consider four
factors when refining or‘recasting oblest;ves and planning an "evaluation.
These aré ‘décision re]evance, design consttaints, data-collection
techniques, and cost. He should ask, '"What information will govern
decisions te revise, ;ontinue, or discontinue the program?" At what point
is~design the strongest? - At what point is measurement the strongest°
_ lﬁ%at evaluation costs will the project bear?" gis ultimate decision of“_"

who," what, and where to measnre will be govérned by a subjective

WEighting-of the responses to these questions.
. - . ¢ | .
Let me outline for you three teacher-training projects that ETS 4

has evaluatéd or is cnrrently working on. The characteristics of these’
Projects and the gh01ces of evaluative techniques should serve as examples _

>f the above consideratlons.
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Example On€

This teacher—training'prbgram came to us witi”poorly defined
objectives. The directors were sure ‘that their project was intended to

change teachers'

behavior towaras minority-group children in such a way
that'studentsf self—concepts woulad imrrove. In add1t10n, teachers were to
become more helpful and knowledgeable*abeut solving the probléms that the
children and their families have in coping with school and society. The
program's treatment consisted of prescribed reading, addreSses by recog-

nized experts (i.e., Pettigrew and Clark), and discussion periods5

We considered cost and measurement techniques first. A review :
of the literature indicated that valid measurement of behaviors included
in the vague construct of_self-concept would require cost}y instrﬁment
developmect. Furthermore, we could not be,-sure that we would ever be .
successful because of the poor definition of the self-concept and documen-
téd failures in previous attempts at‘instrument construction. Similariy,
the task of measuring §tudents',degree of freedom from problems in cop-
ing wvith school and soéigty appeared formidable and expenaive. Thus, the

consideration of measurement and cost problems alone suggested looking at

teachers. p ' . ! .

~ Decision relevance also nuggested.teacher behavior. Consultation
with the prqject's'staff suggested that ‘the program's effectiveness cou'i
be judged and decisions‘to modify, continue, or discontinue the program

could be based on change in teachers' attitudes and change in teachers'

knowledge of ethmic group characterisgjcb and_intergrcqp,relations. We

discussed the relative importance of eagﬁvgﬁjgéfivgugﬂg reviewed the avail—
ability of instrumentation for each. We found nothing suitable in either
area and judged the cost of constructlng and validating an attitude instru-
pent to be greater than similar costs for a factual test. We decided to

try the fartuaI area first.

Design presented_nq‘éggblemsvat'the teacher level. Happily, there

were more applicants th~n could be accommodated and we coull assign appli-
) - . U]
cants to treatment or control groups at~random. Controls -ere told that

they had been accepted for future cycles of the program in an attempt not

to alienate them. : .
L8 oL ) T
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Finally, cost of the ent'ire studg?of effectiveness in atta? ing
these cogn{tive or krowledge objectives was within the program's budgeted
capability. We carried out the study, and completed our report in laee
June of 1967. Our findings were-compellingly negatlﬁe and, as might be
expected, our proposal to look at teacher attitude change and teacher

classroom-behavior change was not accepted. o

The report of the study, (Operation Upgrade: Effectivengss in
Attaining-Cognitive Objectives. Project Report, “ducational Testing
Service, 1967), is available on request, so I will not go into further
detail. It seems mdre profitable now to consjider Example Two.

N
. ®

Example Two

The second example concerns a summer program for about 85
kindergarten-through-2nd-grade reading teachers. The workshop wiil :
last five weeks and the primary objective is to acquaint the teachers

~ with a number of divergent reading programs so that they may tailor
their instruction;ﬁaié adequately to students' individual needs. The
treatment will consist of lectures, model lessons, and directed -

practice teaching.

A Declslon relevance iias been our firsg concern. The directors
of the workshop deofinitely feel that it would be unrealistic to hope
- for improved studen; achievement in the first vear following the
workshop. They also point olit that teachers' knowledge of resding
programs does not insure us of‘the programs.,’ Thus, ;hey'minimize the -
value of data gethered on tkachers' knowledge resulting from the _
workshop. The directors favor observation of teachers' in-clhss behavior /“

&

as—the.basis for their decisions.

From a measurement point of view, we would very much 'like to
use either: teachers' knodiedge following the workshop‘or stddent
achiesement. For the latter, we have excellent inséfﬁgenfs available,
while the former would require only\some cbmparatively siﬁple ‘
achievement test construction. On the other hand, teachers' in-class
behavior will require a fairly sophisticated time-sampling techhiqde,
the training of observers, and the construction of an observatlon '

scheduléQ The establ%shment of 1nterobserVer rellabillty adds
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a

l design is thus rendered even weaker by this situational constraint. It

complications, and additions must be made to the final analysis to account

for observer variance. Furthermore, the reactivity of observatlons is well

known. It is pretty clear that teachers do not give typical performances

when observers are present.

The cost of obtaining observation data also mitigates against )
measurement of teachers' in-class behavior. In order to obtaln‘the data
on all 85 teachers at approximately the‘same time, we will need many
observers who will haVe to be trained and paid. Paper-and-pencil instruments
for students would clearlj)be cheaper, and the same is probably true of the:

construction of a test of teaehers' knowledge. .. .

Finally, we mst consider design. It is ‘not yet clear that there

w1]l be more applicants than can be admltted as participaats in the program

--and so an experimental/control design With teachers or thelr students as

subjects cannot be chosen with assurance., If it is not possible to constit-

o

ute random experlmental and ‘control, groupsy a pre/post design might be used.

. Such a des1gn,cannot be applied to student achievement data without accept-

ing the highly qﬁestiqnable assumption that the partiéipant:teacﬁers' 67-68
and 68-69 classes are initially equivalent. The naturally weak pre/post

‘appears, then, that design.considerations suggest dropping student achieve-

ment data and using teachers’ knowledge or ‘in-class behavior if true experi-
merrtal and control groups are not available. Such a prefpost design would,
of coﬁrse, cbllect-pretest data on’ one randoﬁ half of the teachers and

. - . : £ o , - o
posttest data on the other random half in order to obviate poksible practice

. effects.

i

In order to come to a dec1sion as to who, what, and Vhere to

measure, it is now necessary to integrate these considerations‘*

N 1) Decision relevance suggests‘teachers' ip—class behavior.

:2) Design suggests either teachers' knowledge or in-class

i "behavior. : :

i s

| 3) Measurement suggests teachers' knowledge or 'student
’ achievement. : -

4) Cost suggests teachers' kaewledge or student
~ achievemen:. . B :




A o -

* We chgse teachers' in-class behavior as the data to obtain.

N Clearly, .our subjective weighting stressed decision relevance and
. design at 98? expense of me surement and cost considerations. A simple
addition of considerations favoring each type,of data would have

indicated teachers’ knowledge 3 to 2.

’

Example Three

@

Initially, this'project involved curriculum construction of

grand proportions. A kindergartén—throughleth—grade social studies

" curriculum was to be constructed, emphasizing problem~solving skills and
the synthesis of conceptsufrqp history’, sociology, economics, and ‘
anthropology. Although the proposal wag nqt entirely explicit _we )
assumed that course outlines, lesson plans, student materials, andg all
the other trappings.of a total_curriculum would either be produced or
selected from existing sources. Teacher'training was included explicitly
in the form;of'both a summer workshop'and additional rehfased time

during the normal school year.

-In yiew_of the apparent comprehensiveness of what we thought
was a total curriculum"effort, our initial"plans for evaluationéyere
quite €xnaustive. We planned to use the following types of data: . =
teacher abiliQx?and attitude, teacher in-class behavior,'student in-class
behavior, and student achievement and attitude. This exhaustiveness
séemed to be called for because specific aspects of the program could
-be ‘expected to have | their impact at different po:.nts. It seemnd
‘ desirable to be able to isolate the effectiveness of separate aspects
J of the program. In addition, the pfogram s financial capability e
allowed us complefg freedom. While the dollar amount budgeted for | .
. v evaluation was not great, the project's staff agreedfto undertake a“: .
‘.large share of the item~writing responsibilities in cognitive areas. |
In this best of all possible financial worlds, neither measurement nor
design ccnstraints'suggested deletion of anyaof the types of data.
Design poSsibilities were equivalent at all levels, and there was~no

need to economize on the nimber of variabies.collected.

All of this was too good to be true.' Things have changed as

1 <he program has progressedf Curriculum construction is sadly behind
Q . ) .
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schedule. (I suspect that this is t¥ue in a large number of Title III

projects.)/ Goals, as a’ result, have-bgen quietly revised to focus more

heavily'on\the teacher-training function. The project staff now intends

* to conduct the originally planned training sessions ahd to furnish teachers

with nodel 1essons whi ch should further influence teaching techniques 3:7?

content. From the p01nt of view of evaluation, we are now looking at

. 2

teachrer-training program.

“ We feel riow that theré.is a cost restraint. It is the extept of

expenditure which we ‘can personally justify in view of the project's slow
progress. It would seem both wasteful and improper to spénd 1arge sums of

e money evaluating a program for which the expected educational payoff is small.

Decision relevance originally suggested that we look at all °

three levels of data——teacher characteristics 1mmed1ately followrng the

.

’ workshop, teachers in-class behavior, and -student attitude and achievement.

The project's_poor"progress now suggests thfat expecting change in student j

.

attitude and achievement is unrealistic and that ‘decisions regarding

contlnuation, suspencion, or revision of ‘the prOJect will be made on the

s

- bas1s of both teacher characteiistics follow1ng training and teacher ih-class

benav1or.

—_— * s -

The des1gns which are applicable are still identical at all levels.

¥ Random ass1gnment is not poss1ble with.either teachers or students. Non- .

equivalent compar1son groups of both* teachers and students are, however,'

aveilable. - 3 L ’ T '

" Measurement strengths and weaknesses ‘have rece1Ved much of our <
ry

attention. At the 1evtl of teacher characteriStics,l we had proven attitude
measurement techniques whlcn were adaptable for our purposes. Given the
“prOJect s vague objectives, we reasoned that attitudes toward socfology,

-economics, history, and anthropology, should‘be 1mproved if teachers were

.

to teach in a multidisciplinary fashion. We also’ found an existing . ‘-

R

instrumEnt which seemed aporopriate for teachers, and which purported to ..
measure their. ability to formulate hypotheses to explain given data. We

. felt that this qight operationalize the vague problem-solving obJective.

.
-

* Teachers in-class behaviors, on the other hand, would require con-
étfuction of ‘an observation schedule, the tra1ning of observers and all the

' other complications mentioned in Example Two- above. Student achievement data

‘.EI{I(j _ “ - B - o : . ' 3 .

s { . . - .
: . . A



would require relatively simple instrument construction, and an
appropriate instrument for student attitudes was found. Thus, these

’ .
measurement considérations suggested looking at teacher .characteristics

and pupil achievemen: and attitude. \

What did we decide to do in thts project? We are still
deciding as the nature of'the project changes, and the resulting effects
on our four consideratiops change. We can, hpwever, summarize current

status in this on-going decision process:
1) Decision relevance suggests teachers' knowledge
. and attitude following training and their in-class
behavio#. : /

2) Design considerations do 'not enter into the decision.

3) Measurement suggests student achirvement and attitude,
' and teachers' knowledge and attitne foilowing training.

4) Cost suggests student ach1evement and attitude, and
teacher" knowledge and attitude fo lowing training.
It appears as though decislon relevance and justifiable cost
will be hea'ily weighted in our last analysis, and we will therefore

probably limit our evaluation to teacher qharacteristics.'

_ Finally, let mé review my examples. In the first, cost,
design, measurement, and decision relevance seemed*to point to one
type of data. In the second, a subjective weighting was necessary to _
resolve‘contradictions between considerations. ‘In the last example,
decisionh relevance and c¢st generally seem ‘to be dictating the decision,

although a final one has not been made.

’/i: r hope that these three examples indicate to you the variation
that can be expected when considcm -ng several teacher~training projectss
A greater  hope is that the examples have somehow suggested that there
is no one pest ‘type of data which sh%uld be collected in every project,
but that a careful cons1deration of cost, design, measurement, and
decision relevance is always necessary for a unique, appropriate

decision.

L
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- THE UNGRADED PRIMARY SCHOOL
(Chesapeake,'Virginia Public Schools)

° Robert Cleary
Diredtor, Field Services
Educational Testing Service

L2

v . -

-

We <hought that the project that I will describe briefly

\ would be >f interest to you for several reasons; .
. \

. , id

l) Its scale is different; that is, a PrimarﬁaSchool
vt is the unit of study--not a region, a curriculum
: . project involv1ng many "areas, nor even a *school

system. . o
' 2) It_illustra s_an Educational Testing Service o
- response tot:ie?m\ngthe field via consulting, as z
s contrasted with-a progect or a research study Q)
response. - b

-3) It is current--in_fact, it is really in its.beginning.

stages. . . - ;
4) It illustrates that a good deal cau be accqmplished .

. e . by a school staff with only modest support from
: outside sources. .

. igollowing is a brief'descrlption of the'commun{ty and the
-backgroundyof the project. - o |
4 Chesapeake, Virg{hia, is. a.region to the south of Norfolk
:~ ?}1ch prev1ously had been Norfolk County. Several years ago, the, . N7
- : : community was' incorporated as+a city, although it has no real resemblance .
o to a c1ty it has wide reaches of woodland, and extensive rurail areas, ,///
' as well as smﬂll clusters of suburbia co?posed of middle and lower )
‘middlerclass dwellings." As a result of incorporation, sections of,
Portsmouth and Virginia Beach are now 1ncluded in Chesapeake, Virginia.

o

It has 25 elementary schools, 6 high schools, and a new vocat1onal- ‘
techn1cal center. 1t serves a school:population of over. 26,000 students
drawn from ‘a geographical area, referred to as a city, which is one of

-

" the largest in the: country

. ln November of 1966, a proposal to erect a structure, obtain
staff, and develop.a program ‘for an ungraded primary school to serve

A five-, si%—, and seven-year-olds in the community was submitted under
Title III of ESEA. (Eight-year—olds were to be added the following

year.) The proposal was ﬁunded_ln the spring of 1967, but expenditure

\of funds was delaYed until the summer of 1967. . : LT
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By the middle of.September of 1967, a temporary structure with
facilities and flexible spacing arrangements had been erected, staff had
bedn recruited, and some instructional materials were on the scene, when
some 360 five-, six-, and seven-year-olds descended 'on the school. What

kind of school? What kind of program?

In the interest of brevity, but at the risk of ‘over-simplication,

1 shall characterize the main elements of the Ungraded Primary School

Project ras follows: . :
1) Its view of the child is a develnpmental one --
‘developmental in the sense that it believes the
child will progress more quickly, more easily, \\/,'/
and yet more efficiently, if direct efforts are
made to provide the next logical increment th the
continuum of progression in all areas of school
, «dfe. This might be contrasted with the extreme
of the '"readiness" wiew which might say, ''He is
not ready; let him mature a year before providing
. a formal experience of some kind.* ! The pupil in
Chesapeake who cannot skip or cannot walk a balance
bean is provided with opportunities to skip and to
balance himself on a begam. The pupil who cannot
make certain visual discriminations is ''taught"
to make them, but with no pressure.

2) Its form is pngraded, because staff know that neither
age groups nor grade groups can accommodate as
well the variations in the present achievements
of the students ot-in their rates of learning,

3) Like all schools, it must work with pupil groups --
but groups, no matter how temporary, should be _
composed of pupils requiring the same or similar %
educational experiences at that time, regardless "
of their age or their levels of achievement in
other parts of the school program.

—~

4) Its instructional strategy is to use all the ‘
information available about the pupil and to
"lead to his strength -- patch up his weakness,"
recognizing also that different learners have
different learning modes. ’

5) It attempts tc uvz the latest information contributed
- by education, psychology, and other disciplines
in desigring and revising its program.

6) It employs fiexible scheduling, flexible space
arrangements, flexible staffing patterns, and
variatiohi‘in'méteriaIs of imstruttion and learning
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conditions to match learnlnE experlenccs to
the learner more precisely. . ~

Even the bare sketch JUSt presented suggests the. need for a
great deal and many kinds of pupil 1nformat10n In addition;, the fact
that the school was new and that there was no formal kindergarten program:

in the schools of Virginia meant that the school staff had no information
on apf.oximately two-thirds of its pupils -- the five-~ and six-year-olds.-

Thus, the staff was faced wlth the problem of'désigninb'and:

3

brganlzlng an assessment program utlllzlng instruments sensitive enough
ﬁo prov1de the differential 1nformatlon réquired to supbort and evaluate
the prOgram.u We began our d1scu551ons with the staff toward this end
in the middle of ‘the ?ummer of 1967. By the end of September, we had

assembled a pre- assessment battery of over thlrty components -— task
. ..

- sets, locally prepared tests, and’ standardlzed tests. Informally, we

"have adopted this nomenclature because of the dlffereﬂces in length «

and.function of. the 1nstruments.

| 1

.These instruments provide pupil informationfin six broad areas:

n. .
. ot

D N Vefbal characterlstlcs - including formal. readlng

7 " and.spelling skills,’ l1sten1ng skills, oral

- ST language, auditory dlscr1m1natlon, v1sd§l

' d1scrim1nat10ﬁ” letter knowledge, and visual-

- motor” skllls. : DO

2) Mathematics characterfstics - including formal B
mathematics understanding skills, mathematics’ . N

P . fundamentals, and more basic mathematics under- >
' standings. , P

3) General intellectual development.

4)-. Specific idstrucfional informatSon,‘such as _
letter and numeral knowledge, phonics knowledge, \
and SpeCiflc mathematics and science understandings.

5) . Physical characteristics.

-

.+ 6) Social-emotional characteristics. )
] L L I

P

Over half of the 1nstruments were developed locally by the staff
with some a551stanee, after elaporate” inspection of avallable instruments
.failed to uncover sultable sampling of obJectlves. The standardized

- tests which were useg surv1ved careful screenlng and selectlon.

\

R A o
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Testing began in October of 1967 and proceeded normally, complementing
the natural get-acquainted instructional activities in the classrooms which were
planned as self-contained for the first few weeks. The self-contained prccedure
was employed as a technique to provide an easier transition to the school and to
allow time for the collection of differential information from the assessment
program, which was used as a basis for initial placement in groups in the ungraded

program.

The pre-assessment battery was developed, then, for the following

purposes:
1) To obtain necessary pupil information.
2) To provide base lines for project reporting and evaluation.

3) To provide differential information for the initial
scheduling of students.
I shall not take time to describe the procedures for scheduling pupils,
except to say that not all of the pupils were tested with all of the instruments

nor were the results on all instruments used for scheduling.

The pupil record card is the product of the work of the project staff.
We developed a key battery to administer to all pupils. Then we developed a
procedure for reporting, which directed pupils upward from the key battery for
more }nformation on higher levels 6f achievement or downward for more information,
in tHe case of chance-level performance on measures in the key battery. 1In this
way we were able to stage the testing program to obtain the information required,

without administering all instruments to all pupils,

This procedure worked very well, although we must admit that the time
and organizational detail necessary to pull it off was more than we had bargained
for. However, the staff reacted positively to this tecnnique, and teacher validation
of the initial selection and assignment to groups was unbelievably high. Only four
pupils were reported by teachers as misplaced‘ser{eusly enough in initial learning

experiences to warrant changes in schedule or assignments.

I shall take a moment now to describe the reporting procedure we developed
for the instruments. A score from each cognitive measure, whether from task sets,
local tests, or standardized tests, is pooled with all other pupil scores --

regardless of age —— to form one distribution of scores. Means and standard
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deviations are calculated as well as standard errors of measurement. The
mean chance score and the standard deviation of the chance scores are also
calculated for each test in multiple-choice form. We adopted the symbols
H, M, L, and this symbol ~ § - to indicate a region in the distribution
within which the scores could have been obtained by charice. This chance
region is established for each distribution by adding twice the standard
deviation of the chance scores to the mean chance score. We can be almost
certain (approximately 95 chances out of a hundred) that scores above that
level could not have been obtained by chance and are therefore indicative
of knowledge. The symbols H and L are derived by adding and subtracting
one standard deviation from the mean test score of the group. M, the
remaining middlé region, lies between plus and minus one standard deviation
abové the mean., This, then, is our method of reporting what really are
standard score regions. Point scores are not reported, and standard errors
of measurement are always considered in favor of the higher score classifi-

cation.

We use a short—cut formula for standard deviation, and the other
formulas are quite simple. Three members of the project staff have now

been trained so that they can henceforth perform these operations.

Thus far I have given a brief sketch of the community and how
the project developed, described the pre-assessment battery, and indicated

how results on most instruments are reported.

Next, I should like to demonstrate how the assessment battery
supports the educational program. One example will serve to illustrate
how information from somewhat sensitive instruments was coupled with a
logical or functional analysis of certain materials of iastruction, in
order to evaluate pupil performance as a basis for initial placement in

the reading sequence.

A first step was to ask the data three questiomns, the answers
to which served tc organize the pupils into three broad groups initially.

The three questions were:
1) Who is reading? That is, who has broken the code?
2, Who is ready to begin?

3) Who rneeds more preparation before beginning to break
the code? .
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For the reading and the ''ready to begin' groups three reading'approaches
were anulyzed: the Lippincott, a rigorous and rapid approach; Houghton-Mifflins'
McKee, .1 somewhat less demanding approach; and Sullivan's programmed materials
approach. Analyses of the requirements or the "press' of these materials led to
the following specifications for information supplied by the asseésment battery:

For Lippincott success, a pupil would need high performance

on all three related skill areas: listening, visual dis-
crimination, and auditory discrimination.

For McKee, a pupil would need middle performance in listening,
high visual discrimination, and middle-level skill in auditory
discrimination,

Programmed reading seemed most appropriate for pupils with
low listening skills but with middle-level auditory skills
and middle or high visual Jiscrimination, provided their
copying scores were high enough to insure the fine motor
coordination necessary to contend with the requirements

of the workbook exercises.

The next step was to relate each component of the pre-assessment
formally and permaneatly to sequences of learning experiences in some of the
areas mentioned earlier. From the beginning, the curriculum sequence had been
more implicit than explicit in the planning memoranda and in the proposal.
Although this is still mainly true, some progress has been made in specifying

curriculum elements and sequences.

From the cutset, the project staff genmerally, although not wholly,
subscribed to the nction that educational objectives, particularly for this school,
must be stated in behavioral or operational terms. But with pressures of time,

they have made only modest beginnings.

Although the assessment battery falls far short of representing samples
of all educational objectives in a given curricular sequence, we decided to make
progress along these lines by placing our instruments in sequerce and translating

what they measured into behavioral statements.

Thus we developed a pupil record which we presently call Individual
Pupil Behavioral Characteristics. It is at once the beginning of a behavioral

record system, a trace system for individual pupil progress, a record of teaching

'strategies and their results, and perhaps a useful way of reporting pupils'

progress to parents. In short, we have the beginnings of a communication system

using the only important message unit: what the pupil can do.
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Eventually this working document will have many additional
statements which will represent the major behaviors in the curricular
sequences, many of which will not be measured by project instruments.
The document is only a first draft of a beginning. It is, however, our
first effort tc remind all involved that evaluation is a part of the

instructional process, not apart from it.
That is where we are in Chesapeake.
Let me highlight our next steps:

W2 shall test again in the spring of 1968 (?) with
fewer instruments. The first year was shakedown
cruise. The test analyses and item analyses I
have already performed show that a few instruments
are not working well and that there is some
redundancy in the battery. £

We shall analyze certain pretest-posttest data --
notably in Reading, Listening, Fundamental Operations,
Understanding Mathematics, and Logical Reasoning,

and we will use the behavioral record to test pupils
at highsr stages than those they occupied in the fall.

We shall also analyze pupil rates of progress on

the sequence of behavior indicated on the behavioral
record in relation to their learning experiences
whenever possible.

We intend also to look for trends or patterns which
might be isolated for fuiure spin-off research studies.

finally, over the long haul, we shall begin to take
a systems look at the entire enterprise without
the benefit of hardware.
In short, we shall attempt to use whatever we know about measurement
and evaluation to give practical support to the teachers' efforts to make

teaching and learning mere efficient.

It is too early to tel) how successful this project will bhe, but
it will bear watching. One thing is certain: they are moving, and they

get things done.
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CONCLUDING REMARKS

John S. Helmick
Vice President
Educational Testing Service

As you've noted, the last item on the program is ''Concluding Remarks"
by the Chairman. I'm glad it was listed as '"Concluding Remarks,'' and not as
"Summary," because I certainly don't intend to try to summarize what has gone
on during the last day and a half. Nevertheless, I would like to conclude with

a comment or two.

I think we have kept our promise that we wouldn't make experts out
of you in this period of time. I believe we've also demonstrated that we
do not have all the answers. I hope, however, that we all see some of the
problems a little more clearly as a result of this discussion. I1'm sure we
see the problems more clearly than we see the solutions., Nevertheless, I
feel the situation is far from hopeless, even though we can't, at this stage,

come up with the simple cookbook how-to-do-it approach tz curriculum evaluation.

We do have to make decisions about curricula. We do have to decide
to continue a particular program or to discontinue it, to innovate or not to
innovate, (As I think has been pdinted out particularly by Mr. Barrows,
maybe it's not really innovation: it': just renovation or reinnovation.) We
have to make these decisions on the basis of the information we have, and the
information we have should be the best available. If we can improve the
information available and if we can improve our understanding of it, even
though the information is not perfect, we can make betier decisions affecting

choice among curricula.

What we are forced to rely on, to a large extent, is common Ssense.
The unfortunate thing is that common sense is very uncommon. Maybe "informed
judgment'" is a better term for what I have in mind. We're not going to come
up in the near future with automatic techniques which tell us how to obtain
a numPer that will give us the answer--if it is larger than a fixed value, we
L]

decide "yes;" if it's smaller, we decide "no." We are therefore going to

have to use judgment, which should be as informed as possible.

It's my hope that by simply having considered some of the problems,
some of the approaches, and some of the ramifications of curriculum evaluation,

you are in a little better position to make informed judgments and to assist
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others in making informed judgments. We've given some examples and we've
)
described some techniques, but we certainly haven't produced any foolproof way

of making the right decisions.

There is one approach I‘thiuk is worth special mention, since it has
come up in a variety of contexts. It seemed to me that a numbér of people
were saying that in making decisions in the general area of curriculum develop-
ment, we should not rely unduly on abstract total scores. We need to look at
the behavior that is behind these scores, and at the ways in which that behavior
is related to the ongoing educational process. This point was made in several
of the d.scussions, and particularly in Tom Donlon's presentation on .item
analysis, or even the somewhat untraditional forms Tom described, which are

related to rather simple multiple-choice type questions,

Another point that should be emphasized is that, even though we are
concerned with the relationship of curricula to individuals, our approach tec
curriculum evaluation is different from our approach to individual evaluation,
and the appropriate techniques for the other. That is, you don't do the same
kind of item analysis interpretation for an individual response to a single
item that you do when youn are dealing with a group response to a particular

item.

Well, we've enjoyed it. As I predicted in my introductory remarks,
it has been useful for us to get the kind of interactions we've had with you
on a variety of these topics. We've profited from the interchange. We only
hope that you have too, and that you can now approach evaluation in a somém

what more understanding and effective way.

Thanks again. 4



