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PREFACE AND ACKW,WLEDGMENTS

Thisetudy did not follow any conven-
tional research design. It was exploratory,
unconventional, and uncommited to,any estab-

-lished Truths about tests and testing. It
-grew but45Tforty years of ,constant involve-
ment in testing, but_did no hold any part
-Of present Practices in test construction
and use as sacrosanct.

Its purposes were-not destructive but
hopefully creative with the constant goal
of learning how to make better tests. The 0
roots of the study, go back twenty years or
more, when I became profoundly dissatisfied
with grade equivalents as a means of.inter-/
pretation of tests for'individuals, plus my/'
feeling of frustration over the waste of in-
valuable data insufficiently used to impr ve
education, butt particularly classroom in
struction.

It was also particularly motivated by a.
growing dissatisfadtion with the run- f-the-
mill multiple choice-type item, whic in
this :writer's opinion IV a fraud an a sham
-unless concrete-steps are taken to ring tht
RIGHT choice of answer in iine-wit the ac-

. tual existence of the knowledge i' is in-
-

tended to reflect.

Many, peo ple have contributed to this
report in diverse ways. The 1.r. S. Office of
Education,'Federal/State Developmental
Staff, of which Dr. Richard 2M. Jaeger was ,

the Acting Directpre.ancouraged the study
_and also was insprumental in obtaining some
funds to help in defraying part of the orig-,
inal-expense. siDr. Jaeger gave further as-
sistance with epecial regard to the Liter-''.
cbrrelationsOf Rights and Attempts, using
Computer facikittes available to him.

This phase of the study started new
lihes,f thinking about further data analy-
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sis because the correlation matrix was so
unusual The variables were not linearly
relate., but the computer did not know that

Richard B. Hodges, Jr., Coordina-
toi- irector, Title I, ESEA, New HaMpshire
Sta e Department of Educ tion, is approiri-
at ynamedfas co-author because of his con-
t ued profeseional and inancial support.

While/Mr. Hodges d d not participate
/directly in the writing, of this final re- '

port, he has read it pa e-by-page a4d in nu-
merous conferences has ade many su gestions
for revisions and cont rning the in )x'preta-
tion of the data. Without his pers nal as-
sistance, going back t6 the concep ion of
the pro,ect, it would never have r ached the
publish d form.

ny of the problems involved in the
collection of the original data we shared
with e author while he was a cons ltant to
Title I in 1968-1970 and responsib for an
origi al report to the New Hanpshi e State
Department of Education on the stage e testing
progr of these years. Considers ions
growing outtof this experience su gested
further item analysis, using the ,nswer
sheets to obtain item-to-item comparisons.:

The significance ofthis idea, while it
was apparent to both of us from the begin-
ning, has. grown to totally unexpected pro -

porttons as the analysis and writing of the
report continued.

To -my secretary, Mrs. Iiois.Mikoloski;
.goes my unbounded gratitude for invaluable
day-by-day support and for many very.perspi-,-
cacious suggestions and comments. : .
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. ,At the beginning, this study started ',part of the Advanced Battery, so there was
out to be strictly an empirical analysis of no actual differentiation in content between
available data to obtain dome better insight, the Primary Battery and the Advanced Bat-.
into the psychology and mechanics of guess- tery: In other words, the so-called Primary.

,ing. As the data began to unfold, however, Battery was not -truly a primary glades bat-
it was apparent that far more was involved V tery in the current sense of the woad.- '4
than guessing alone. Indeedthe entie . -..,

fabric of test-utilization behavior was in Th several of the stptests in this pio-
question. Many questions about the real neering test series, items which were of the
-re,asons fox testingunder different circum- Multiple choice -type were used, and where
stances very quickly came to mind. , this was the case a correction for'guessing

- . was indicatpd in4thre scoring.directions -
,New emphasis on item analysis as a although the Manual of Directions contained

means of interpreting test results reen- no specific instructions about the effect of
forced the idea that the answers to multiple guessing or not guessing and no instructions
choice questions were too casually being to guess or not to guess. .
equated to actual work-sample performance.
It was clear that the functioning of any , More specifically, the score for the .

item was'more closely related to its appar- Reading: Sentence Meaning Test was indicated
ent ease or difficulty for the test-taking to be number right minus number wrong. The
group than, we had sensed in the past. 'pupil directions for this test read ad fol-

lows: ,. . lows: to. . e
o o.(It was also realized that somesubject

- matter was far more readily adaptable to.ob- "head the first sentence at the top of the
jective-type test items than other types of page. It says: 'Can dogs bark? Yes, No.' .

content. Fina y, a little thought convinced The right answer is 'Yes '', so the word Yes
)a his a line under it.this:riter at modification of the item .

types being. used could practically eliminate
the guessing factor, withput making the test "Look at the second sentence (slowly). 'Does
impossible to score electronically, while a cat have six legs? Yes No.' This, time
yielding substantial ambit-its of data not now' the correct answer is 'No', so' the word No
being obtained. -*has a,line,under it: Now you must read each

question on this page and draw a line under
However, the first priority in the anal- the right answer, Ready? Lo:"

.

ysis of the available data is till the in-
'

--,

vestigation of GUESSING behavi r, how it. can Note that no indication was given to
best be eliminated or how it ca .be counter, the students that the gcorewould pe rights
acted, and how the general attic de toward minus ivrongl, as stipulated 4n the scoring
testing on the p'hi't of 'teachers d pupils . dirgctions
can be improved with.the consoque t improve-

ment of'the educational piocess - especially
with educationally handicapped children.

--

HISTORICAL)BASIS AND PHILOSOPHICAL PERSRECTIVE FO THE:PRESENT'STUDY

,

/
INTRODUCTION Tie Primary Battery of this series, con-

t "Sisted oficertain items from the beginning

Guessing

The study of the effect o guessi g in
objective-type examinations, has een a on-
cern of the testlqmakers and publ shers al-
most from theabeginning of the er ort to
construct such tests.

For example, the first achieverh nt test
battery to be published and widely u ed
throughout this country was the Stanf rd
Achievement Test, Forms A and B, Copyr gbt
1923. These tests, covering grades 2 - ,

included a wide variety of items, all rather
steeply graded with respect to difficulty.

0.

A similai correction. for guessing was
employed in Test 6: Nature Study and Science'
which used thiee-choice multiple choice

' questions, the directions for scoring sayint
simply, that the score wasnumber Night minus
one-half the number wrong. A comparable cor-
rection was used, in Test 7: History'and Lit-
erature. In Test 8: Language Usage,'the
scare on6e more was number right minus num-
ber wrong. All other tests in this battery
were of such,a type as not to allow for a
correction for guessing..

Dr. Giles M. Ruch wa's the junior author .

of the Stanford Achievement Test, along with
Lewis M. Terman and Truman L. klley.- both
very well known educational psychologists.
Giles M. Ruch seems to be the Brie in this
authorship team woo was particularly

st
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interested in the problem of guessing and
its effect

1
on reliability and validity.

.

In a book by Ruch that must be consid-
ered a classic in testing literature, enti-.
tled The Objective or New-Type Examination,
1/ there is a sections "Part III: Experimen-
1-al anti Theoretical Considerations', which
reviews several studies concerningguessing'
as a test - taking behavior and also the total
impact of the correction for guessing. A
general survey of the research studies re-
ported in this chapter,,including some by
Ruch (with others), seems to be that the
correction for guessing of the standard type
does, indeed, increase the tenability and
the validity, of the tests somewhat in most
instances - although the gains are not
great. However, no indication is, given that
corrected and uncorrected scores correlate
.1.00 i.1 all items are answered, as was sub:
sequently realized.

This experimental Section also reports
on the effect of increasing the-number of
choices up to a maximum of seven and.sug-
gests that tile five-choice item is probably
the optimal number of choices to use .where
sensible alternatives can be found.

. More recently, studies in the area Of
correction for guessing have been comprehen-
sively reviewed,aua summarized in an article
by James Diamond and William Evans published
in the,Review of Educational Research Spring
1973. 2/ In,the summary of this article, im-
mediately prior to the comprehensive listing
af references, this sentence appears! - .

"By way of summary, one might note that the
standard correction for guessing implies on-
lyone model of test-taking behavior. Per-
haps new, computer oriented weighting. proce-
&fres will allow us to expand the model and
sth consideother.fattors in'test scoring,
, guessing, reliability and validity.:'

the bibliograbhyincluded with this ar-
ticle under the various subtopics is both
comprehensive as to time span and, -in view
of the lengthof the bibliography, indicates
the continued concern with the problem of
guessing in and up to the present moment -
as suggegted by the, reference to new comput-.
er oriented procedures which will allow for
weighting of test items to correct for
guessing.

1/ Ruch, Giles M. The Objective or New-Type
Examination. Scott', Foresman And Co., 1929.

2/ Diamond, James, and William Evan's. "The
Zerrectiobfor Guessing." Review of Educa-
tional Research,. 1973, 43, 181.

F

,The study with which this,report is
concerned differs essentially from any of,
the studies reported so far in the litera-
ture - as nearly as, can be,discovered by a
superficial review.of the titlestin the
Diamond-Evans bibliography and some personal
investigatiOns of the author.

It has been customary to note in the
most recent textbooks and other authorita-
tive sources that the 'correction for guess-
ing is totally ineffective when all items iii
the test are attempted, since the corrected
scores and the uncorrected scores will have
a correlation of 1.00.

.

For the benefit of those for whom this
truth is'not self-evident, Chart I-1 shows a
bivariate of the actual scores of 62 cases
attempting all items on one test versus the
corrected scores for these same children.
Note that the only variation in rank order
is due to rounding off the corrected scores.

The article by Diamond.and Evans in the
review mentioned above indicates that under
certain circumstances, other than the at-
tempting of'all.items, the same phenomenon
is true. In any case, the pursuit of a
mathematical correction for guessing based ,

on number right versus number wrong seems to
be pretty much a lost cause; consequently,
we must haver some way,of approaching the

- problem quite differently.

'One obvious way would be to find a dif-
ferent approach to the, identification of the
child who actually guesses as compared to
the person who has partial knowledge or has
extensive knowledge and answers most of the
questions from a basis of information ex-
ceeding that of his peers. To anticipate
some developments which will be described
later -on, it is evident to the writer'that
the chances of finding any mathematical so-
lution to this problem, at this time and un-
der present circumstances, is quite unlikely.

The other long-term approach is to de-
vise a way of testing which will be essen-
tially free of guessing and, therefore, will
cause the.problempf guessing to disappear.

Obviously if one uses a work-sample
method of testing, in which the hild does
the thing on which.he is suppose to-be be-
ing measured, then gueSsing is nu lifted
since he must perform the very t k he is
expected to perfOrm in real life.

' The beseexampie is, perhaps, in arith-
metic - where in a computation situation,
such as one calling for the multiplication
d.f two, two-place-numbers, the child actually
does out the work and records his answer -
possibly transferring the answer to a

-2-
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A Demonstration Bivariate to Show the One-to-One Relationship

Between Corrected and Uncorrected Scores When All
Items Are Attempted*
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marginal answer space for ease in thand-scor-
ing; but he does not comeup with a response
that is scorable by electronic methods.,

The work-sample approach is, of course,
older than standardized testing..(as old as
education, in fact). The first Stanford
Achievement Battery, namelyForm A published
in 1923, used the work-sample approach in a
number of instances, one of which was in the
Spelling Test. In this test a paragraph was
dictated to the child, all of which was re-
corded in writing by him. Only certain
words ill the paragraph were considered rele-
vant in regard to their correct, or inco
rect, spelling. Obviously, this was a t'me-
consuming test to give and difficult to
score - since, the words had to be found in
the context of the child's writing and then
be evaluated as regards spelling correc-
tions. In tie next subsequent edition, this
method of measuring spelling was dropped-for
a different.approach.

While some ingenuity might increase the
efficiency of the operation, it seems rea-
sonably clear that the answer to getting rid
of guessing is not to go over entirely to
the work-sample approach but to do something
to change the child's attitude toward test-
ing in general and.guessing in particular,
while at the same time making it much more
difficult to guess and still get a correct
respons.

A positive and logical approach to this
problem ±s to analyze the types of content
to be measured and then try'to devis.b new
item types which will satisfy the criteria
mentioned above, Ohne at the same tide
changing the attitude of teachersand pupils
toward thedrITITITETIEFA-tIOTri and interpretation
of the test results.

This proposal is A major task and this
report is obviously not the place in which
to discuss it in great detail. Suffice it
to say now that the writer is convinced that
the task is not an impossible one and before
concluding this report he will attempt to
indicate ways in which giant steps can be
taken to effect this desirable goal.

The Purpose of the 'Study' '

--7

. Initially, the,purpose of this Study
was to reveal by an intensive analysis of
certain available data the exte9Ito which
.guessing really existed and the natureof
the groups whb were most inclined to guess
as a way of,responding to the test situation.

, Any other fihdings were thought of as being
more or less secondary.,

Along with the identifkcation of the
children who 'guessed went the almost equally

serious problem of constructing a test that
could be given at the beginning of the year
and at the end of the year with meaningful
analysis of the differences between the two
testing periods,

The author has been working exhaustive-
ly on this problem, which is really not so
much statistical as it is logistical: _The
data from the study clearly.shows that some-
thing must be done to replace the usual
achievement battery for the purpose of a
before -aftei type of testing over short
periods.

Because of certain shortcomings, which
'wiil be developed more fully at a later
time, the usual procedure for selecting.
standardized achievement test items won't.
work andan alternative procedure must be'
found.

-4-

The Available Data

In the 1969-70 school yAr, the State
Department of Education in New Hampshire
conducted a statewide testing progradi in-
volving the Stanford Achievement Test. The
inclusive testing program covered grades 2,
4, 6 and 8, but this report is concerned
only with grade 4 - in which Intermediaite I
Battery: Farm X was used.

It was further stipulated that the same
form of the test given in October to all pu-
pils in the state would be given, over agaip
in the spring to pupils identified as being
in Title I projects: The spring,. testing of
these Title I children was supposed to pro-
vide the ,data in terms of which to evaluate
the effectiveness of the instruction in the
Title I.projects as compared to the normal
athount of growth duking this period of time.

Typically, this "normal amount of
growth' is expressed in terms of month of
grade equivalent and it has been considered
satisfactory to set u0 some criterion, such
as. growth of one schbal year during the

Z.

seyen- onth period, as being the expectancy
in a s ccessful program.

.

Without getting int* all of the com-
plexitieVinvolvd,'grade equivalents are
totally unsuitable for this purpose and al-
ways have been. They are bgsed upon testing
over a period of twelve months even though
the amouneof gain from one testing period
at a given-grade, such as grade 4, to the
next testing period, at grade 5, is twelve
months. 4belfact of summer forgetting is
neglected totally, and it is assumed that a
month of grade increment for reading means
the same as an increment of one month'in a-
rithmetic, i.e. the rate of growth from sub-
ject to subject is constant. All of these

10
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assumptions hale been !Coved to be totally
incorrect.

About the time this Program was getting
under way, -this writer was asked to act-as a
consultant to.the'State Department of Educa-
tion and, specifically, to Title I within
the State of New Hampshire to help implement
a program that would be effective: The
first step that was taken along these lines
was to Persuade the Department of Education
to re-tes,t in the spring a random sample of
pupils from the entire state as a control
group so that the gains made by' the Title I
pupils in the state could be compared with
gains made by this random, and thus repre-
sentative, sample for the state.

This was an enormous step, forward, es-
pecially in this context when there were no
spring norms and.fall norms available for
the Stanford Battery. Stanford was typical-
ly standardized in the spring, as'Metropoli-
tan (1/)-is typically standardized in the
fall, and extrapolations over the period of
time from school year to school year did not
provide a satisfactory method bf determining
the amount of growth to be expected over ,a
seven-month period - especially in the case
of a test hAving a variety of subtests.

The identity of the children wt.! were
to comprise the random sample was 'determined
by use of a random technique employing the
IBM-360 Model 50 computer at the University
of New Hampshire. The work was done under
the direction'of the Bureau of Educational
Research and Testirig Services. 2/

It was specified that a total.of 1,000
children out of about 10,1000+ were to be
identified to constitute this random sample
These_children were further identified by
school and a request was sent to the admin-
istrators of the school districts in which
these children resided to have them re-
tested at the same time the Title I children
were re-tested in the spring.

'

1/ Metropolitan '70 hat both fall and spring
ThendarOization-programs.

2/, At this point, the writer would like to
iXpreSs his appreciation to Mr. Richard
Clukay fdr his great'help in preparing.pro-
grams, debugging thpm, and implementing the
analysis of the data on the oomputer - as
indichted in the Title I Report as mentioned
above.

Apparently not all of the schools chose
to comply to this equest, so chit the total
number df children actually tested for the-
random sample was a little more than 600 -
as compared to the specified 1,000.- The ex-
perimental population, if one wants to call
it that, consisted of 426 children in the '

Title I'program, concerning which much more
will'be said liter in a- Separate section,

Evaluating the-Random Sample,

The scores for the fall testing program
made by the children actually drawn for the
'random sample for whom results were avail-
able both fall and spring were distributed
on a number of variables and their results
were compared with the total state sample.
The outcome of these comparisons is given,in,
detail in the report to the State Department
of Education entitled "A Description and
Evaluation of the Statewide Testing Program
in New Hampshire in 1968-69 and 1969-70 un--
dei the Sponsorship of Title I and the Sig-
nificance of the Data Obtained for Evalua-
tDpn with this Activity." This_report was
completed in July 1971 under a contract of
March 13, 1971.

It would, be. too space-consuming and re-
ilundant to' reprodude in its entirety the
comparison of the random sample available to
Cis for analysis with the total group for the
state, but it can be said that every type of-,
evidence of comparability obtained seemed
quite convincing that the two populations'
were sufficiently interchangeable for our'
purpoges.

In Chart 1-2 the random sample IQ dis-
tribution,is reproduced on 'a Normal Percen-
tile Chart superimposed on the IQ distribu-
tion for the state as a whale. It is obvi-
ous by looking at,t11e two. distributions that
they are, very nearly the same. Statistical
tests might have been suitable in this situ-
ation bilt were not thought to be necessary
because all that was really needed was a
population tested bath fall and spring that
was reasonably representative crf the state
as a whole.,

'RA4Om Issues Relative to Testing'

''' Even if Stanford Form X were a criteri-
on reference test, (which it (saes not) in
which it was expected thatmos or nearly
all of the children would answer'most of the
question§ - or nearly all of them -*right,
'even this then,would leave unanswered the
extent to which the ablest children still
are not learning as much asthey are capable
of doing or that they are' learning the right
kinds of thingg for them considering that

141.

they are atypicalat NFespect to the grade
as a whole. The,same generalization is

-5-
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. ceitainly,. true 'of the' Title I children who' :school syStems take their respopsibility,for
I were, SY,selection and definition, also an instructing teachers* in the intricacies ofa .-typical group. test, item writing -very lightly, feeling that

p ' this is'a ,tank that shbuld have.Veen accom-
, It is nice to know that they (and most "plished.during the course of their, under-

of the'other'children) are learning or have graduate training.
learned, at one time or another, everything -

The fact of the matter is that training
in the development of tests is one of_the
most neglected areas in teacher education,

-

considered to 'fie relevant fbr inclus-idn in a
-criterion refergnce test, but it does not

,

t ell the. teacher About what to do next- for.-
.01e exceptional,child. How much farther and few new teachers enter the classroom
could the exceptional child go-on from' there \prepared to undertake the simpleat kind of

cif his opportunities were less limited as he -test const tion that,.,coad be consideredtue1,1,
leek step'' his way through a prescribed min- to be scienti 'cally valid -, to.sty.norhing
imum foundatiOns curriculum? 'Contrariwise, -of interpreting the results' of tests, (espe7

2-7o Title I children master the learning es- cially ones supplementedsby local items) in.
sential for them to master beforecgoing on a manner that is consistent with the best

statistical and. methodological practices in .

educatio al a d s eholo ical measureme t

, to ew material?

Sometimes it is possi to use a welt-
standardized general a.qhi ent eXamination
as the basic core forrate ting program
which is supplemented by locally-made test'
items'to fill in the gaps covering learnings
thougi0 to be Osentiel by*those-concerned.
with curriculum Matters at the local level.
Thus, the adhieeMent test can be interpret-
`ed in terms of the norms provided for it,

4 and an item analysis.'can be done to give .in-
.

formation concerning performance on individ-
'ualeitems. 1 . .

p p y n .

Advocates of mastery teaching, which is
the natural outgrowth of the criterion ref-
erence apprdach to educational evaluation by
test, recommend keeping a child working on a
particular knowledge or skills or coming
back to it very frequently, until hecan de-
monstrate what they consider to be a satis-
factdry mastery of'that particular item or
that skill. The writer has considerable
sympathy with this poirreof view if, and
when, itis possible to establish an hier-
archy and to demonstrate that it is essen-
tial'that pocsons know certain material at a
particular trade or development level before
they should go on to'another still higher
level of instruction.

In the 1890's it was common for schools'
'adequacy of the instruction in light of the;. to use textbooks which were graded, not in
n'eeds of individual .pupils within the the senseof being assigned to a particular
school, class, or instructional group. grade (as -this termis used in this country

, now) but were sequential; and a child was
.The most significant use of criterion required to stay in a particular "book" un- '

reference testing should be found where , til he had mastered the content of that book
teaching most desperately needs to beindi- .before he was allowed to proceed to the next
vidualizedynamely, with those children who one. In ,those' days schools were stall, of-.
show a disparity in their performance from ' .ten being of one or,two rooms: and the
what is typical of-their peer group. In teacher qquld handle this type of situation
these instances, it js then possibleto go because the older children became the teach....
on with a higher level of instruction for ersroY,the,younger and many children learnvd

. some or to slow up the pace until mastery in-scgool, by listening to their older bro-
reaches the level established for others. thersand sisters recite as called updn by

the. teacher.' - I

With the modernization of education and
typically found in a textbook or recommended the development of a grade system, this
for teaching at a particular grade is just ' practice was, of course, abandoned. Now we
not going to happen. SoMetimes it takes as .find ourselves coming back to a kind of
much as t4.4o or three grades beyond the,grade structuring o&the curriculum ancrof in-
-level at whicha topic is introduced before struction that closely corresponds-to the
it is really adeqUately learned so that it olden days-,or, in more modern terms: closely

lbecomes,a part of the tool kit for the child corresponds to programmed instruction' (or
in attempting toclearn or to attack problems the procedure,used in programmed instruction
at a higher curric level.

To the.score on the published test is
added a score or} some supplementary test in-
tended to round(Fut the inadequacies ,of the
standardized survey-type instrument, and lthe
total score plus item analyst8 of a,i1 ,items._'
is taken into account in determining the

Any idea, 'h ver7fhtt children are
universally.going -to master the-material

using its test, teach, test psychology). In
IIPPt e4 programmed instruction, a child is rarefy'

A Many, probably most, communities or -ft supposed to proceed to the'next higher level
' '".

i

- V
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e.;

)4until e bas.successfully answered test tires as to the configuration of any battery
items tObpposedly indicating masteNy of,the to be used in such a manner. .

knowledge or skill currently being taught) $

Aid the hierarchy, whether or nOt it does in Methods of Data Analysis
fa:pt,exist in truth, is there because it is ' . .

imposed by the person who Is responsible for , At this point, it is quite essential to
`constructing the programmed text., call /attention to some significant and un-

. usualeaspects of the data'finally available
It seems to make,a great deal of sense, for analysis.

1
.

diowever, for us to re-gcamine the entire, .

c
.

.

curriculum add,'insofar as possible, to . It is not the common practice to repeat
.break it down into behavioral objectives or the same form of a test over a period-of.

performance objectives which can be shown to time to measure gain because of the possible
follow some hierarchy (even an artifical effects of remembering the answer given on
one).' Knowledges and skills which are pe- the first administration. Factors of .fi-
ripheral as such' should be treated as such, nance and logistics, I' think, were uppermost
allowing the4child in a class to learn inthe minds of the State Department of Edu-
everything he can learn about the' world in cation when the decisionto use the same
which he lives - whether it iformally con- test was made. It was decided to leave the
sidered a part of the curriculum for which test batteryin the hands of the local
(the child should be responsible at that school adminj.s.trators so that only answeanswer' w

point in his.devt4opment,'er whetheit sim- sheets would need to be distributed in the
ply is a Way of broadening his understanding spring - and_thus the distribution problem
of his world. and the matte' f determining- the real1iequi-

.1,
.

.
valence of two. ms purported to be comps-

Individualization of the curriculum in rable youTlibe.14p'aesed. -
the American public schools is probably the . ,

-.." ' '.- . ,..' ---\-,

trend of the future-, but-if this is the case.,...,-:-- ...Reg4Oless of thesgmeral merits of
one must face up.to-the fact that it may ,,,' ,...t141:s prodea.we, with whiCh.-..the Writer was
mean enormous increase in costs of public..:: IirSt in1Wid, to totally disa ree;it,did
education, either for instructional person-; afford an optortunity to make a Of
,nel.or for equipment which will substitutes analysis that'could not otherwise ha,7Z bAen
for instructional personnel - such as audio- made; namely, the comparison of the respon,
visual aids, computers and the like: made by each child to each item on each tes.t.- ---

fall and spring, so that' it waspossible to
Admirlistrative changes.which .alloW pu-' study the consistency of response from fall

pils to move thrOUgh the curriculum at their to spring in avery detailed manner,
norMa pace can contribute to the individu-

, alization of education, but in the long run However, before presenting these data
someone must-make the decision as to what it would be well to take a lObk at the
the imperatives are and to see to it that amount of the gains that were found in terms
they are provided for. ' of raw scores fot the falTET against the

. , ,spring testg sepatately.by subtest. For
Thus, if an.instrument was 'onstrucEed this purpose it was, therefore, only neces-

for the purpose, one could meas e the ex- sary to compare the random sample fall test-
tent of the gain subtest by subtest over a ing results with the spring results for the
short period. Comparisons could be-made for same group_of_pupils. ,This comparison, in

'",' any other subgroup breakdown, such as boys other words, allt:-.not involve Title I chile _
w

versus girls, over tie seven-month period dren because what-was being attempted at ----,- ....

separately for each subtest, and one could is.point was merely to determine what- was
evaluate this gain in raw' score points or,in generally a normal or typical'gainso as to _..

standard.score points, but certainly not n provide a basis for evaluating Si&Aequently
-terms of grade equivalents or percentile what Title 1 children did under th2s4mer
rank. .

. conditions,
. I

,- . . ,
Organization df'the Study, In order to what wvneed-'-to ,'.

know for this report, we only have to repro-
.

The organization of this report is such duce a portion of the data appearing in the
that the results of the administration of original statewide report, previously re-
Stanford Intermediate I Battery; Form X in ferred to, which provided for the comparison
the fall and spring for the random sample of raw scores for fall and spring together
will be_presented first in several ways; al= with the raw score gains. This table also
lowing the reader to draw whatever conclu- gave the amount of gain in terms of,grade
sions he wishes concerning present success . equivalents - to satisfy the "believers" in
or failure from these comparisons. Beyond thig approach, especially the U.S. Office

,

our own commentary, we will present alterna- ,of Education:

-8-
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Since this 'study', is reatrited to grade,
4, the data reported herein are for gradel'4..
only and for the five selected subtests -
which were all it was, fdlt we could_handlek',
in the present project.. Our Table I.1 is
therefore, reproduced f.-4om Table VII' -B -1 10
the previous report.I/It..j.s essential to ea.:.
member that the gainT reported foi the ra'n-f
dom sample are over a seven-month ;period on-
ly. These gains are. reported separately for
the 75th, 50th, and 25t11 pey-centile
but the main emphasis is on the jnedianor
50th, percentile rank.:

An examination:of, the raw score gains,
conside'ring the medians only for the moment,
shows that they amount. tb perhaps a point
per month of ins tructippal time for 'Word
Meaning, Paragraph Meaping, and Arithmetic
Computation, but drop sub tenderly tq four
raw score points in Arithmetic Concepts and
Applications. This drt,p, is due, .in substan-
tial Measure, to the smaller number of items
in the last two arithmetic tuts_:

In terms of grade e.4uivalents, the
gains also appear to be .about as one would
expect them to be, except that the gains in
Word Meaning and Paragraph Meaning e?cceed
what one would expect over a seven -month pe-
riod, i.e. a gain of about one pof.pt per
month Of school instruction. .7.:

,Perhaps the most distressing 'fact tom-
ing out of this.-comparison is the ,tqlati\zely::
small difference between children .

-75th percentile rank versus the 50th,. -.Even
the_dfriffex.ease.....b_e_qiee.n the. 25.th. p ero&rti. le
rank and -the --75:th-is small. In-Wor-d114ii-

The evidep-4:.:just discusseti .filled. this.
wri.ter with AppeheoSion as td. what would be
found when 'Title':,Z children .i,..ve,pe.4nalyzed in
a similar. fastii;Oni This:Jed .ed :some further ,-investigation tilts :for Irandom. .s am-- -
ple before .proceecting With.
of Title .r: . ;,,, .., ... 1"

t.

New Data Available for/Ana-lysiS
,

. - .

t this "point, ',lid must :our at*ten-
tfiqn to the, additional data wx'ung,,tnrt of the /

ties ing progiam tri-use of the...-apswer sheets!'
.wil1/4,t'p were stfAtayaiiable a.t Measuremen
Research Center for both:.fall and spring
teSe.ing. These, answer sheets. 'were obtained

'.and and Apring sheets, Te4reinat,ifted up,
vaLlat,le cod.e.2.riuMber§-;-..qtth, re-

sult 'ttat we. came :up with the nurilbex.,s
caes 'Ot_evious.137 mertio'9ed 'as: a .h.a'sis .for
comparison. Tfreb,e .1re .fotiya-koip we do
have ..compsrete data for bS1h chtrse;I:nc.auded..,
in -th,.1-,an06111 sample' arrefo.r...Title..I
dren s.

'i,/hat'; the loss or cases dp.e,:,to, in.? ,
coMpTereirass :o.e.,individual da.-s did, ,
.the.'4na/.376i*A impossible-
teat; -;bilt;;We ,fiave- A'ata beariOg On, the
tgsteci .katiZlom 'samp14 ;.rprsIA.. the pbpulation
anakyzd.,which 'seem td establish rather
:fiirrily.2.:thP fact thht'. the -Sam!, le..drawn ran-. ".
itOmtr'sand:adtually tested gives a remarkably
erdse,'r4;r:esentation of the performance of

example, there is no raw yscore .

have comparabien.p.ercriti.4as, or raw, score,,, ; data 611.,-.I.01,,tape available. for
the.'diffetence -.'7'.doirr&ter, a..9 )61e new list Of ina-

en to us - many of

'N. I
gain-, e of.7.:Cliere:TECTenpfre yaliks :,;' -

of 6. 111 Pa 0 .

,..>,...A.S.: three.:7.0.15rnts'., from 7 Co. 10., with;,i.'dif.-. . - lyrical approach's, ,/..wa op ..ference of only one point between the' ?5't.F5,,',...e: -wh.k.A haVe..,been Cp.mw.le'te,c1,Anci.are ,reported,,,,
gh.4.50th, pergentire in` a sixty item ist.',...:`, . in."..theitubeequen.e. pages "erg .this study, but.

--"---- '''''' -* ..',. ...: . - - :-- .-- ' -":' '\` 1,-rd'atiYL45o3.01"1.6ftfle -wings" 14: her analysis.... . , .. . / -bh::': , hopiiiii.W.p4sib 1 e . -*, : . ::--)-*- ". ;.
,-.1',,,/.':441:,13:erhlip,i'i.E5i;s .was -Qui...first -clue to.

.-s- .,-,:.
: - ...:-.,..i i :-../

ars on which the item analysis ,. ..
\ study were reported gave the
lit's.test respons:rforl.ach of .,/ ,'

'Very gdod..`"job',O.f easuti-ng;i:Saff,' ce the APke.acl:' `': '1
thra ddle 5'0.7 of children in; ..-Tgcciste.0:

°
.* A otthe z,.r.ciiipztaS not ve?,Y i.4 4. . -

t eotitegs in ea'oh. test inc bided: in the
These data were listed Ay, the actual.

.1t 71% -s.... '.-'iikei,PbriSeTnumber marked by the child - not ib
.; IttitIS fl ti,'ghts wrongs , arid; mats,": -t":

-

.
k el 1.

t,.!.

11 "A Dec.A.1>k1-Ai.:;:aii.jy hy. a 4..ttsti on .bk.the k.keV" was included as..in 4xtra line
'if.atttigs after every fifth pupil's fait,
gpriiag item analysis .data, The. compute,'; -.'.

intOtitilconstitilting Figur.e4-1 shows a
aka gage fro the ranaOm .pample list-

o .41,

A'4t10 lai, page's me re:avdi la:ble for the;:-
Ser:Ace and .g131tddt ,Titi,16. .

-c
''

v: , `:..;
, : . 1..

Statewi,deTexfatig.Prograin:4n:New:HamP-tt
shire-in .9.08'fb9.''aiiii-'19.69;27.0"tr. tidii the.,

cance ol Ev.ituationr ty
With This Actiority,..%'2.-Prefiaredlic TFtli'e Test lin

. .
- . ;

:
, . .1 t 411.. :. *;...9%- ,

tt.
`. 11:!f

1



`,", ..;
om sample was se= . i.e. what is some-' Iected to be as representative as possible cipes./6a:1,1,0d r'§y,,b41,1.1-ng...", This relates infor the whole sample And reveals some -'ptrytictilog- tioft)39- tern'of cores thatstirprtsing information concerning test:: gia,b't14.differeittiates ,t e guessing child ,--taking behavior, especially ,as regards, chin who-farely guesses. This itguessing tendencies. Some of i_ t is s16 sui;::; .-.,tha-tbangIng,pat,tei-n mar:lc-111g from a suc-

tle, that it defies analygis in terms of the..,,Fetslon of Xrightst,',...Eit" -frje :beginning to ausual typet of statistical sumniarizatlion . `':patern,;;Eypisa.1,1--If' a "gUessgr, or a chancebut depends, indeed, on a critical

1 f..,.

...

.

-and Grade-Equivarent*.
Correip.oh.dir4 4a .5e1 ected Percinti 1 e Ranks

'--
RAlcorts417-

/ e '-.*, , 7,iye I Raw ,Scores Grade-Equivalents
Test Items Rank -,-tiRn. Spring Gain Fall--SPring 'Gain DeV.*

',.-- -.-".:.-', ...-, , , -- ..-
Word Meaning 38 .175. 4""- 21.' Z7 6 4-:9' "%.9 1.,0 +.3

..-
. . - --; ;" 50,,,',7 15.- , 22 . - 2 ,-'' 3.9 5.1 1.2 +. 5

- ,- ' 25:. Lb .::- 16--" 6- ' 3.3 4.1 .8. / +.1--:. ...

iaragraph Mearf. ,..-60". .?...i5 AO', 46 ., 110 4.6 5.9 1.3 , +.6. , . ,

,.. - 50 -23--). 3I,- -' 8 . 3.8 4.1 t.9 +.2
,t.

:-:--.r. ; . 25." ...,11 .-24 ' 7 - 3.0 3:9
H

.5.. +.2'
"i` > '-- . .,-.- ,-Arith: ComE,.:, 4.0 5.2 -:1.2; ,+:5

50:-%';11. -'--I8-- --I:47-- ---3:6-- 4.5 -:..'9,-,.4 +.2
?5.. ,-. -..jr.' _13 -',..5 3.1, t 3.8! .1 , i.,1 : .0

. i-..- ,, - . . r

Aritli'.,.COjicepts -, 32 75 a'6 20 '4.--- 4.8 5t5 -.7 0;50 , :12 -16- -, -'4 4.1 4.8 .7 0
r.: . -.5. .39 11 2 3 3.9 ,46 -.'1/ .

. r

- 2Ar,it... h. Applic./.* 33 ' 75 . .16 21 5 7 4.6 .5:5.: .9 +.'2
.,:--

. -- / ','-'50 - 12 , 16 4 4.0 -4.6 I, '..6 -..1
. . - , 2.5 9 11 2 . 3,6 3.9, 3; - . 4

... . ..,.'

. -

':*Represents -the-Deviation from the Expected Gain of .7 of a Calendar Year,
1. often inaccuraiely des'ignated as 7months of a School -Year.: ,,.
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Answer',Bheet Study - -I

.. ., 0
A

.

Test Scores 'Related
.>

to Information Theory The need for such normative
.

imterpreta-....
tion seems perfeCtly obvious. However; be-

In information theory, there is a fore we gettp,the point of interpreting our ,

"sender" of'a message,,a "receiver" of this scoreS4n-terms of norms we should emphasize
message, and other interfering "noides," or once tpo,e that the building blbck of a test
"static," which keep `the message froM-bein& is th' test item, that the test item comes,
clearly or completely_understood. The ex-._.J.,, direcil out t-Of-the context of the'generally,
tent. to which this "static." is, present is/ , avallab e insttuctional material; that the
measure of the extent the communication i4-' test-ma er does noft choose what items he s
impede00-or, if,it is absent; 14 a sugges-

,the
etain or leave out of the experimen-

tion that the message communication As en- 1 :,triyout test ,but rather chop.ses for'
tire.ly perfect (a rarephenomenonW .- a test items which are known by ""1.,.,

/ 1 ce ug ,.children to make'it worthwhile to in-,
glen app- lieeto tests, information the- c.Iyde theilLand eliminates some items which

ory, postulates that, the basic purpose of a areIhole1S7 mtered -,prolAbly because they
test is to Orovide'the.medium by which a are below grade level for-the time of year
child On communicate to his tRacher,(or to and-the grade/level-at which 61etest is
others he truly,knows and.what he does used.

' :

not know. In this situation-t 7661d seem. .
-

to b'erdent that anything that even re- In this study, the Stanford Intermedi-
Mptely smacks of guessing must be considered . ate I Test appare4ly,gave very good results
in the natUre.01"statiC" - because it, , -at grade 41 in aerms of amventional mea-
clouds the validity of the message the surement criteria, considering the fact that
teacher is receiving from the pupil. In a the subteSts'are unduly short - having le s
nutshell, this constitutes the most impor- than'fbryy.items in every test except. Para-
tant phase of this study.when.it is' taken graph Meaning. '.The distributions of scores
dVerall; namely,'the identification of ways `are fainlY symmetrical and show the charac-
in which the "message" may'be conveyed from teristiO that a measurement'person normally
the pupil to the teacher with the,lease - looks for when he is attempting to'make use
static. - . of a grou0-test of this sort for measurement

. . , purposes, i.e. reasonable statistical rens,-
Obviously this' may involve great, bility and a generally satisfactory 'status

chdnges, not only in the nature of the tests report" on the ablest and least able pupils
being used but also in the conditions under as judged independently of the teacher's
which they are administered. .It certainly evaluation. 1/

' calls for a, climate of confidende within the
_

.

classroom which will allow the child to feel . For curriculuimpurposes however, fhe
free to respond to an item or not to respond' 'test was not long enough for Cite blest Ru-
to it; or hopefully, in the latter case, by pils and range of dif,ficulty too steep for
use of the unambiguous "Don't Know" space - the least able '-- aswill come outlin the
which should be provided to permit him to course; of our subsequent investig tions.
indicate to the teacher that he specifically 4

does not know the answer to the question be- More About Criterion Reference Tes i
,

ing asked. '
,

., * Otte of the really active move en'ts in
A summarization of this "Don't-Know" the field of testing in recent yea s has

information.may, indeed, be the most impor- been the develppment of what is kn wn as the
tant data coming tO4the teacher as a result, "criterion reference test," s'hich resumably
of the test*item,analysis.,(1 is a test which reveals what the ch' ld has

learned at the particular grade 1ev 1 at '''.
' What this writer has .to say subsequent= .whichhe is, functioning` or earlier. The
ly Concerning the analysis of these data is: theory behind this approach is that the cri-
clearly and purposefully reflective of thiS terion reference test, in Contrast 'o the
basic point of view; namely, that testing , general achievement test, will refire t
does constitute in the educational field a skills and knowledges of such paramo nt val-
kind of communication. The significance 'of ue that everyone,.or nearly everyone in the
our success or failure is that the final va- group should be expected to answer t e ques-
lidity of the test rests on our abifity to tions correctly, i.e. to demonstrate mastery
4o this. Even more important is the corfi- of these stepping-stone atoms of in-s hool
dence the teacher can'have that the s,tu- instruction.
dent's response to a particular item "is' tru- c

.

,
ly indicative of his gragp of the matei"ial '

being tested, both for the individudland in ]J SAT national norms turned out to be on
the needed groupings of this information. Ihe_hard_side for no discernible reason, but
The child's true position relative to his ,- the 'preferred use of, local norms sidestepped.

.peer group is also at stake.
y

tiiis.shortcoming,_

-12-
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>Answer Sheet Study - I

This is not the time and place to dis-.

cuss ctiterion reference testing in detaQ1,
' 'except to emphasize the fact that the ap-
proach taken.in this study is somewhat simi-
lar tothe approach that would be taken in a
criterion reference test in that more atten-
tion has been paid to the performance of in-
dividual pupils on single items than is not-
mally the in analyzing the results for
a general achievement battery. Thus, the

. question of item validity is a paramount
issue.

. Many.14ple have raised the question as
to whether general achievement batteries may
be used in the place of criterion reference

T.,' 'tests., This a difficult question to ans-
wer'because it depends upon the extent to

= which the general achievement test used is
properly graded for the group takinglit.
Some tests, for example, may be too easy for
the least, able or even typical foueth-grade
and definitely too easy for an exceptional
ly, i.e. above avprage,able group - not
providing enough difficult material to r
veal the top ability level of the "most
able" children.

Who should see that these .imper i es
are apptopriately taken care of and ot lost

. in the welter of activities which make up
the ongoing daily progiam of the publi
schools is a real question. For exaMp e, a
child oan hardly be expected to cope th .
the c rticillum of the middle school or the
junior high school who has a reading level
of onl average grade 3 pupils.

Vlio is to monitor a pupil's progress
andonithe basis of what objective data

There are other implications growing
but of the author's contention that the test
situation is essentially one of,communica-

)

tion between the child and the teacher and
vice versa. If this is true, tests and test
results should play an important role. The
most obvious implication of this philosophy
is that the child should, by all means; know
whether he answered "the question" correctly
or whether he missed it and, if, he did miss,
that he shall be given amopportunity to re-
view or have additional instruction, as
needed, in order to learn theeknowledge or
skill and get recognition for_so doing*- un-
less the item in question is dismissed as
one that is peripheral to-the course curric-
ulum or the imperatives of the curriculum.

Similar*, it implies that the teacher
must take the trduble'of finding out who
knows what, i.e. group_ analysis, and to pro-
vide a program for those children who have
mastered a particular item or skill or a
group of items'Or related skills, and a dif-
ferentiated one for those who are in need of

I

additional learning material as well as the
encouragement f,Or others to goxon to learn
at the rate commensurate with, their

//

ties.
)

Teachets will say that -to take such
supplementary action for children who are
atypical involves an effort on her part that
is unreasonable to expect in light of to-
day's deayinds on people outside the realm of
their way of making a living. Remember that
about two-thirds of the children within a
particular classroot that is heterogeneously
grouped will be quite similar.in their '

learning potential. There is no answer to
this objection on the part of the teacher
except to provide the help needed, as indi-
cated above, in a suitable manner. In some
cases, there certainly is no way.ato avoid
the necessity of the teacher aide. or some
human being to be there to meet.a crisis or
provide. a learning situation as needed.

There is no doubt that the ideal situa-
tion in teaching is, as is so often said,
"Mark Hopkins on one end of the lag and the
pupil on the other." Such a situation nec-
essarily. implies the desired debate or.
sharing of knowledge between pupil and
teacher so that not only is a fact learned ..

or a skill mastered but-the child knows why
the given fact is true and why other possi-
ble answers are not true if there is a
choice.

The "able child in such a learning situ-
ation is then encouraged to move ahead as
rapidly as he can, while the slower child is
dealt with patiently and is O.ven the requi-
site practice and drill in learning those
prerequisite knowledgei and skills while not
being deprived of his share in the fun,that
is an essential part of going to school`.

.

1

Treating test data as if it constituted
the transmission of a message from pupil to
teacher and vice versa has implications with
regard to the,cIimate of confidence in the
classroom.. It must lead, inevitably, to a
'thoroughgoing consideration of restructuring
American education in the manner indicated
above, to provide for these multiple levels
of accomplishment at e h major mileage

.marker which designate the place where the
child sheRuld be in to s of his mastery of
the estailitshed hierarchy of knowledges and
skills Erto his level-of learning ability.

Differencesin effective learningvrate
will not go away regardless of fervent argu-
ments that they are environmental, not in-
herited.oThe fact that must be dealt with
is that they aFeEhere - real, measurable,
and constantly influencing learning.

-13-
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Answer Sheet Study I

ledges and skills in the rower grdes center
ar9tind the development of reading skills,-
*the development of vocabulary, and the de-
ve1opment of ability to compute to the point
Where number combinations and the like are
automatic. It is not the, urpose of this
paper to develop a scheme for accomplishing
all this in an administrative sense,,but
simply to provichi evidence arising from the-
present to ting program, described above,
that this i not being done if the.way chil-
dren answ test questions may be taken as
evidenc of this failure of their knowledge.

Certainly, this study implies that
guessing in a multiple choice item situation
has no place in testing and everything pos-
sible must be done to insure that the child
is encouraged to give an honest response
which, more often than not four some, may be
a "Don't Know."1/

The problem of time limits in test-.
tpking also is a situation that must be
dealt with more imaginatively. Generally
the practice is, in the construction of pub-

1/ In the 1958 edition of the Metropolitan Achieve-
r e;

ment Test, the writer introduced for the first time
.(to his knowledge) the "Don't Know" space as an op-
tion. It was not to be scored but used as a way of
keeping a child's test response intellectually honest.

r
It is best illustrated
Arithmetic Computation
tion of this test, the
(work sample type) and

by its application in the
Test. In the handscoring edi-
work was done in'the bOoklet
the child transferred his an-

swer to the.margin ofthe sheet - where it was scored
with a strip key but with the teacher looking back at
the work done by the child in the process of scoring_
or subsequently.

The Spelling and Language'Tests in this battery, for
which the author was also responsible) made similar
use of the "Don't Know" space. The basic principle
involved was the same; namely, to prgiride a way for
the disadvantaged or unknowledgeable child to escape
the trap of having to answer randomly by marking th
"DK" space as preferable.to sitting, for a substantia
period of time doing nothing.

In fhe machine scoring edition of the test, the Direc-
tions for the Computatiod'Test specify that the child
sheik actually do out the work, as before. The pub-
lishers offered to the user an _"Arithmetic Worksheet"
or optionally suggested that scratch paper could be
used. The Directions for Administering: Arithmetic
Computation (Machine Scored, edition) say:

0

"Work each example oh the paper provided. As
soon as you have worked an example, find the
three answers gi,ien for the example in the right
Rand column of the test booklet Then, on the
separate answer sheet, fill in the space under

lished achievement tests, to arrive at a
time limit such that all but on or two pu-
pils in the class will have an o portunity
to do all that he can do in the ime
allowed, This assumes that the est items
are arranged in order of difficul y and that
this order is more or less stable from one
population to another, which is, g nerally
but not always the case.

Ways'ate suggested in this study of
compensating for less than adequat time
limits by estimating a total score on a time
limited test using essential item a alysis
information available, according to the pro-
cedures to be recommended, and rank ng the
child as to his performance in school on the
basis of this estimate rather than s actu-
al score. Measures of school learni g abil-
ity similarly should be developed wh ch do
not depend solely upon how many item a
child can mark, correctly or not, wit in a
given length of time. The prediction pro-
cedure to be suggested in the followi g
pages is quite as applicable to such arn-
ing ability measures as they are to ac ieve-
ment tests.

the letter of the answer which agrees with yours:
If you do not find your answer in the test ook-
let, fill ip the space under NG (for not gi en)
on'the answer sheet. If you do not know ho fo

work the example, fill in the space under DK
(for don'tknow)."

The child's factual computation was to be left with the
teacher with his work intact, while the answer shee
was sent for machine processing.

1

Note that in the machine scored edition three possib
answers are given'and, in addition to these three
answers, an "NG" (Not Given).response is provided as
well at the "DK " 'or "Don't'Know" response. The NG
response was a scored response, but the number of
items so keyed in the test was minimal.

,

In this writer's opinion, the scratch paper was not
a viable alternatOe because of the time required to
copy the Computation problem; but expediency won,out.

If one analyzes this procedure closely, it is seen
that in essence, this is a job or work sample, andithe
marking of,the separate answer sheet is merely a
clerical task transferred to the child in addition to
the work he has to do in making his computation.

The 19.10 edition maintains to.some extent the charac-
teristics of the 1958 edition, but the separate con-
sumable Arithmetic Worksheet is not available.

ti

The joker -is that; both the 1958 and '70 editions were
standardized.using expendable booklets. Children
were permitted to do the work in the booklet witfibut
having tocopy off the examples, and the norms for
Metropolitan were based upon this assumption.

-14-
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SOME PERTINENT FACTS IN REGARD TO
THE STANFORD ACHIEVEMENT TEST:
INTERMEDIATE I BATTERY: FORM X

It is impossible, in the short amount
of space available in this report, to cover
all of the essential information concerning
the Stanford Achievement Test, 1964 revi-
sion. Few people who are acquainted with a-
chievement testing, especially of the bat-
tery type, can be found who are not familiar
with the Stanford Achievement Test Series in
general. It was the very first such general
achievement test published and its publica-
tion dateofapproximately 1923 put it well

itsahead of ts competition in regard to such
battery-type tests.

The next major revision Was in 1940,
followed by another in 1953 and, finally, by
another in 1964. At the time this study was
undertaken,othe 1964 battery was the current
battery. 'in use. It has-subsequently been
revised and the new form became available
in the fall of 1973..

However, the .tittle attention that we
can pay to the characteristics of the bat-
tery in this article must be confined to the
1964 edition, Intermediate I: Form X, and to
the tests in Word Meaning, Paragraph Mean-
ing, Arithmetic Computation,, Arithmetic Con-
cepts and Arithmetic, Applications only. r

.

Thii means that no.data are reported
here concerning the. Spelling Test, the Lan-
guage Test, the Social gtudigs rest, or the
Sclence Test - although data of a
nature to that basically used in this study
are available for these other tests in the
fall. Considerations of time and expense
precluded the use of all of the tests in the
spring and, of all of the tests in the bat-
tery, the ones that seemed to be most rele-
vent.and of most interest to the user were
the tests in the general areas of teading
and word meaning, on the one .hand, and math-
ematics, onthe other. (See Table 1-2.)

Reading continUes,to be the outstanding
concern of school peope-so far as school
curriculum l's concerned, especially in Title
I and'similar programs', but not fat behind
is toncern for arithmetic- achievement. We
have gone through many curriculum changes
during the period of the last decade. 'The
traumatic experiencepf a major revision in
the matheWics curriculum (from convention-
al to the so-called "modern" math), espe-
cially in the middle grades, is over and
currently the trend is back toward a more
conventional approach.

Form X of the Intermediate I Battery is
intended for grade 4.0 through grade 5.5; in
other words, all of'the fourth grade and

c

one-half of the fifth grade. All of the f-
tems'in this test, therefore', should be ba-
sically applicable to this grade range -
with the 'possible exception that s'ome,very
easy items may havebeen included for the
sake of giving "bottom" to the test for the
slow learners in grade 4, and some difficult
items May have been included in order to
give the test "top" for .children tested up
to the middle of the fifth grade.

; r.
The Intermediate I Battery used in this

study thus is optimally placed for the des-
ignated grade levels (4,0-5.5) and, there-
fore, a very large proportiOn of the items
should'be found within a typical curriculum,
at grade-4: Just-how many of these items
are typical of the currtcUlum in New Hamp-
shire can be told by comparing the items in
the test bdoklet with courses of study
available for the state. Variations in the
'curriculum from school district to school
district also are of major importance.

It' hould be noted here tht the repre-
sentative sample used for this analysis,
consisting of some 560+ students,,was chosen
randomly from all, parts of the staU@'and,
therefore, any validation that tries- to re-
late the tests to the 'curriculum in effect
in Community A versus Community B is doomed
to failure. This may not be a serious mat-
ter since the determination of the item gon-
tent for this battery was done in terms of
examinations of textbooks and related mate-.
rials that were most generally used at the
particular grade levels mentioned (4.0-5.5).

In additign to ,a consideration of the
published test, we should realize that this
test was preceded by an experimental edition
usedifonitem analysis on a large and pre-
sumablyrepresentative population, and it
was only on the basis of the item difficulty
and item discrimination values so obtained
that the final sele6tion of items was made.,

A9statement in the Stanford Technical f'
Supplement, which is available for the se-
ries, indicates that the intent was to maxi-
mize-the coverage at grade level by includ-
ing items with difficulties correapon4ing
this proportion:

Item
Difficulty

8049
70-79
60-69
50-59
40749
30-39
20r29

-15-

Percent of Items
For. Grade

10'

10
20
20
20'

10
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Table 'I-2

ee

o //

O

A

A."

4

Composition of Stanford Achievement Test

Complete,attery - Intermediate I: FoT,X

Test No. of a No. of
No% Aems. Test Name Choices

.

i

.

9 0

Time
limits

-xt

.

o

,..

,,. ,,

1

0

tt

ebb

.

04','N
.4
-.-

1 38 Word-meaning

2 60 ragraph Meaning

3 50 S.-lling

( 61 Wo Study Skills

5 122 La

6 39 **Arit tic Computation

7 32 **Arit -tic Concepts

8 33 **Arit40 tic Appli6ations

9 49 Social studies

10 56 Science

* Includes one NG (Not Given) space

** Included in the present,:t'rftudy

-4

4

4

2-4

. 5*

4

'4. :-

4

10 min.

"

15,

20

41

. 35
.

20 n

30' "

35

25 t 4

4116.

Composition.of'Otis-Lennon Mental Ability Test

Elementary II Level; Form J

No.of 7,
'Items Test Description

No. of Time
Choices Limits

80 A Measure of Verbal-Educationall'"G" 5 46 min.

16-

.22
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yf
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By reference to this table it is possi-
ble to see that 60% of the items were sup,-
posed to fall generally in the range from
40% passing to 69% passing.

The experimental edition was prepared
regardless of the difficulty characteristics
of the original items prepared and was,
therefore, in a sense a mores-valid test of
the total curriculum fof grade 4 than the
,final test as represented in the Intermedi-
ate I Battery; Form X.

Additional information concerning the
validity of the test is to be found in the
Technical Supplement. .

The basic reference on validity appears
on page 23 of the Technical Supplement and,
quite properly, emphasizes the fact that the
validity of the test must be determined es-
sentially in terms Of the local curriculum
because of the variations in the curriculum
from place to place. It also, however,
points out that validity, in a general
sense, is established by reporting the pro-
cedure for determining the content from
which items were chosen for inclusion in the
test; namely, the analysis of textbooks and
related subjects. The specific content of
each battery is further defined in Appendix
B, which contains item content outlines for
most af the subjects,

However, the following quite interest-
ing sentence appears early in this Appendix;

"Furthermore, the Word Meaning, Paragraph
Meaning, and Spelling Tests in tha-upper
batteries are of such a nature that Content.
Outlines are not meaningful for them."

It is not quite clear from the App;n-
"dix, and certainly nbt from this sentence,
why the content outlines are not meaningful.
Is 'it that there is so little agreement as
to'eontent of reading materials,: with re-
spect to vocabulary and type of material,
that this cannot be( generalized? This seems
unlikely..

P.

Tlie usual estimations of grade place-
ment obtained by-doing readability indices
seem not to have been:used for the Paragraph
Meaning TeSt. ,There is no reference to any,
sources, sych as the Rinsland list or other
word list to show that the words used were
categorized by grades in which they most
commonly appear to justifythe selection of
iwords used in theNofd Meaning Test.

4

This leaves the local community entire-
ly dependett on its own evaluationbf the
Content-fat Reading and Spelling - to agree
or disagree that it is representative of the
mSterial'being used as part of the instruc-

I

tional material in reading or in vocabulary
development.

The content outlined for the arithmetic
tests, on the other hand,'are quite' specific
and very helpful indeed in determining what
the content of each test is. When these
content outlines are used in connection with
the test itself to relate the test to the
local curriculum, one cannot go far wrong in
determining whether or not these tests mea-
sure the objectives of the local currichlum.

One might point out that at the time
this test was used in this study in 1969-70
the'arithmetic tests probably were more vat=
id than they were at-the time they were
tried out - because the'authors and publish-
er of the 1964 Stanford found themselves in
a dilemmas. Modern mathematics was just in
the process of being introduced and, antici-
pating a test lifetime of ten years approxi-
mately, 'one had to anticipate that modern
mathematics would become the.dominant orga-
nizational influence in the math curriculum
at the local level- Henceforth, it was es-
sential to provide content that would be
satisfying to those who had adopted the mo-
dern mathematics while at rhe same time pre-
paring a test which would be functional in
1964 when the revised test was published.

One word of caypion concerning all of
the tests in the Stanford Batterf, or any
other achievement battery, is- essential. We
have referred to the fact that there was an
experimental edition tried out on very sub-
stantial numbers of children, carefully se-
lected to be representative of the country
as a whole. This experimental edition, na- -

turally, contained .items which do not appear
in the final edition. These items were
eliminated essentially for two reasons:

1. The items proved to be too hard or too
easy at the grade levels at which they were
tried out;

2. Ake items proved to be faulty in their
,construction, i.e. they contained ambigui-
ties or more than one correct answer and,

'because of these faults, had to be dis-
carded.

The tests included in enis study are.
listed below with the numbers ok'items in
each test and a statement of the item type
used, which also is of great importance in
-considering the validity of the instrument.

Word Meaning - 38 items:

oDefinition-type introductory statements
followed by four choices to correctly satis-
fy the conditions of the, definition.

- 17-
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Paragraph Meaning - 60 items;

Paragraphs, each of which contains two
or three completions. The words needed to
complete the-numbered blank spaces are pro-
vided in the form of four choices, only one
of which satisfies the demands of the,para-
graph. This is essentially, then, a four-
choice completion-type test.

Arithmetic Computation - 39 items:

rour choices plus NG (Not*Given). These
items are representative of various phases
of arithmetic computation as clearly defined
in the- Technical SupPlementcontent analyses
but better appreciated by an actual study of
the booklets themselves. Note in the direc-
tions for the test Appearing in. the booklet
that each student is asked to work each ex=
"ample first on scrap paper and then choose
the correct response or, if his answer is
not there, to mark the NG space. In light
of data subsequently available, this is the
important consideration.

Arithmetic Concepts - 32 items:

Introductory sentences followed by four
choices. This test ingludes a variety of
questions, some of.which are hard to subsume
under the title "Concepts." For example,
the translation of a Roman number to an Ara-
bic number is not really a measure of the
extent to which the child understands the
Roman numeral and can translate it. It is
more a measure of the child's ability to re-
late one number in the Roman form to its
counterpart in the Arabic form. More satis-
factory in this respect is an item of the
general type indicated in item #10, where
the sentence is: "Multiplication is most
likely a series of - e. additions-, f. sub-
tractions, g. divisions, h. estimations."

ArithmeticApplications - 33 items:

Four choices plus NG. This test is al-
most strictly analagous to the more conven

. tional arithmetic problem that has been used
in the past. Note that the student is sup-
posed to vork out his own answer on a sepa-
rate sheet of scratch paper before marking.

While the above information is helpful
imdefining the coverage of the test in
broad general terms, there is no substitute
for a careful examination of the test book-
let for Form X and, hopefully, the r&lated

-material to be found in the Directions for
Administerink, the Teachers' Guide for In-
terpretation and Use of Test Results and,
most importantly, the Technical Supplement,
to which reference is made frequently above.

S-%

I

A General Note on Item Difficulties

It has been clearly stated above that
the standard procedure has been used for de- .

termining item content for each battery;
namely, an analysis of textbooks and related
material generally subsumed in the content
outlines in categories - with a count of the
number of items appearing in the test cor-
-responding to each of these categories.

In actual truth, while this constitutes
a very reasonable way of making a test it ,

certainly does not constitute a statement of
the,materials that one should expect stu-
dents to master at the stated grade level.
In other words, all of the topics covered in
all three arithmetic tests of Intermediate
I: Form X certainly.are not goin -g to be in-
troduced and masterea by all or even a ma-
jority of the population of students to be
found in grade 4 in our situation.

The Existence or Absence of an Hierarchy

'Criterion reference.testing, now popu-
lar in some quarters, generally must assume
an hierarchy in the area of presentation of
gaterial, i.e. an order for the introduction
of the materials so that knowledges and'
skills essential for later development are
taught and mastered before thege new skills
are introduced.

.

Such an hierarchy becomes fairly evi-
dent in arithmetic for some or, perhaps, the
majority of the topics covered. Foi- exam-
ple, additiort,nd subtraction must *Inas-
tered first in the sense of the pupidiAaving
a nearly perfect retention of.the 100.addi-
tion and subtraction facts and also mastered
in the sense that the multiplication tables
also are known to the point of near 100%
perfect recall as needed. However, as one

, departs from this simplistic approach to
arithmetic computation and gets into other
aspects of the content, the h archy is not
as clear.

Additions of long columns of numbers
not only calls on the child to know his ndm-
ber combinations, i.e. the 100 addition
facts, but also to holdin mind constantly
each new partial gum to which he must add ie
subsequent number, If the child, for exam-
ple, is adding ten two -place numbers ar-
ranged in columnar form, he must remember
eight partial sums before he.reaches the fi-
nal sum of one column. He then must carry
everythipg over a single digit to the adja-
cent column and woceed with the addition of
this column in the same manner in order to
get the final sum deSired.

It is difficult to place a skill of
this nature.in an hierarchy, since what is

-18-
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involved is not something that can be total- test to the somewhat more complicated and
ly learned but includes a readiness factor % abstract passages constituting the most dif-
that is more.of the general character of , ficult parts of the test.
mental ability. . ,

. . Difficulty values are,given in the
In a sense, it may be considered to be Technical Supplement, Appendix D, for the

comparable to the memory or storage capacity Various tests included in this study. These
of a computer; if a child doesn't have,the difficulty values for the natiorial joopula-
capacity for, storing and retrieving the in- tion were obtained during the Fdbruary-March
formation concerning pataal sums,.the num- 'period when the standardization program was
ber of such two-place numbers be can add to- 'going on and are reported for the same form
gether successfully diminishes rapidly. Such of the test used in the study; namely, Form
two-place columnar addition is sometimes re-a X: Intermediate I Battery.
stricted so seriously that .the child's limit
may be just adding twokwo-place numbers,
especially if carrying is involved. Other
childrep who have this capacity in excess
may add almost a limitlesajiumber of two-
place numbers without difficulty.

In this report, another, set of item
statistics, based on the random sample, are
given whichagree closely with the statewide
data. A similar table is provided for Title
I for comparison purposes. ,

Going eyond arithmetic, however, 'to If one will refer forwatd to these ran- i

reading, sp lling, social ttudles and sci- dom sample difficulty values in Section IL,
ence, n earcut hierarchy seems evident it will be found to be rather extraordinary
at all. Perhaps in beginning reading the how closely the New Hampshire values follow
koowledge,of the sounds of letters and the the nPtional pattern, very rarely being more
ability td analyze a,word phonetically (and than MA out of the way in termsof the per-
"play back the record," so to speak, to see cent;bf children passing the items success -
how a word sounds) and then to compareit fully.
with the oral configuration. of the word
which is in !'storage" may constitute the.: Reliability
basic characteristics of reading potential. Reliability 1s" intended to be a measure -

of the extent to which the responses oo the,.
Instruction in reading, therefore, con- test'are stable from one situativn to anoth-

sists largely of the exposure of the child er. Thus, if one were to give Form X in a
.to largeiand steadily increasing numbers of given week and follow this by Form Y the
words in different combinations. The mean- next week, one would expect this correlation
ins of these words must be carefully devel- to' be quite high. The sources of the lack
oped together with the hearing configuration of identity of store (more properly defined
and with the difficulties of comprehending as rank order) from form to form are not in-
them in a-continuous passage being empha- consequential, They might be consideTFJ ba-
sized. sically as follows:

Typically, these skills should have 1. ,The content is not identical. The
been taught to near Mastery level by the end ,sample.of words used in one word meaning
of the third grade. Beyond this, the evi- .test, or in reading length of the sentences
dence for any hierarchy in reading instruc- and other characteristics, may vary from the
tion more or less tends to disappear. An first to the second form, etc., even to a
hierarchy, as such, almost completely disap- substantial degree. Unless this variation
pears by grade 6 and, for the most part, is systematic, i.e: applies with equal or
very few pupils increase their reading skill proportional force for all students, the re-
(except possibly speed of reading) beyond liability coefficients (inter-form Correia-.
the level developed by the end of grade 5 tions) for these tests wouldbe affected.
unless they are so apt in reading that it
becomes avocational and, thus, generally en- Similarly, the item content of the
vironmentally developed and not just a mat- arithmetic tests may not be identical or may
ter of exposure within the time allowed for not be "similarly ordered from form to form.
reading within the public schools. Thgte may be intrinsic difficulties in the

-N.. separate examples from one form to-another
This is neither the time nor the place form for different individtials taking the

to develop this concept in detpil, ,but in test. Any particular expmgle may appear to
evaluating the paragraphaincluded in the be an equally good representative of a group

#Stanford Achievement Test one must look :fl, of items as another example, but may not in
them from the point of view "of whether,;j000440"4qact be so. All of the .items comprising the
are graded in some obvious sense of the woid population of three numbers multiplied by
as they move from the simple, short, uncom- three numbers that could conceivably be con-
plicated passages at the beginning of the ' trived will show substantial and stablq

25
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differences, espec ally for a particular
child. (He may n have learned with equal
assurance sem dition fact or his multi-
plication table entry at an earlier stage of
his schooling.)

2.r..3 In addition, there is one very im-
portant source of unreliability; namely,
what might be called "quotidien variabili-
ty"; that is, changes fnthe chEld from day
to day in the effectiveness of his perfor-
mance depending on .the way 'he feels, how
strongly he is motivated, and other factors
tend to cause him 'to perform differently
more or less by chance from one time to
another.

^,

This kind of stability in the test,
however, can be more easily estimated and
the amount of error can.be measured in sta-
tistical terms and stated as the ,Standard
Error of Measurement, which in this sense
would involve only thbse parts of the varia-
bility of measurement attributable to the
instability of the child's performance -

rather than the chafacteristics and content
of the two formsof the test being compared.

.,,3. Number of items in a test and the
distibution of their difficulty values' .

greatly affects reliability, and Stanford
subteets tend to be too short.

It'ebould be pointed' out, also, 'that
the reliability coefficients as reported in
the Stanford manuals are basically maximum
'values because they make use of 1,000-case
random samples from the standardization pro-
gram, not single ;communities. Thus, the
variability of these populations is nearly
as great as the variability of the total
group and the reliability coefficients are
maximized.

The authors quite appropriately point
this out in the Technical Supplement and
suggest\that the Standard Error of Measure-
ment is perhaps the more stable way/Of ex-
pressiflt reliability - since the increasing
.,Variability is cancelled out when the.values
required, namely the standard deviation and
the correlation coefficient between the two
tests, are combined in the approWate
formula." .

The above is a rathersimplistic dp-
proach to the question of reliability since
it omits discussion of various 'methods of

'obtaining these coefficients, such as the
split-half .methodas compared to the Kuder-
Richardson approach and-such modifications '

of the Kuder-Richardson formulas as have
grown up in the past few years - oh J of
which is used in the Technical Supplement.

, The basic,fact remains that one must
judge the reliabilitNrthe test as being
stated in rather abilOp e terms as eported,
and.it probably is not too representative of

.'what might happen in a, particular community.

4-4

What has been said above cannot be con- '

strued as a viable criticism of the Stanford
Achievement Test if one has .read the Techni-
cal Supplement And is appreciative of the
fact that the reliability-coefficients as
reported are maximum and that the Standard
Errors ofMe'asurement are better statistics
to reflect the. test's

t
.

Some time hae... been spent on this dis-
cussion Of LeliabiZity because much use will .

be made of correlations in this study and
correlations among tests are,, in turn,
greatly affected by reliability of the
instruments. - 1 ,

-20-
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PART' II a

ANALYSIS OF DATA FOR THE RANDOM SAMPLE_FALL 1969 AND SPRING 1970
a

INTRODUCTION DISTRIBUTION CHARACTERISTICS

The earlier,Title I Report: entitled "A
Description and Ervaluation of the Statewide
Testing .Program in New Hlimpthire" .(1371), to
'which many references have been and will be
made throughout the course of this report,
was intended to investigate the extent to
which Title I children (with.theadvantages

pthey had arising from their participation in
the special activities and-small group/in-
struction characterizing Title I) did any
better,, relatively, than other children -
either similar to themselves in ability'and
age,,or equally atypical of the group or ".

grade represented.

It must be said that in many ways this ,
report raised more questions than it an-.
swered, and it very early raised in the mind
of this writer the suitability-of a general
achievement-type measure, such as Stanford
Intermediate I:-Form X, fcir the purposes in-
tended; namely, to evaluate, growth over a
relatively short period of time.

1 To arrive at this conclusion means re-
thinking some basin assumptions underlying
the CONSTRUCTION of a test such as that
used. Incidentally, the repeated use of
this test'at the beginning and the end of
the grade involved (and in this particular
study grade 4 only) providedan opportunity
for the further analysis of data in new and
innovative ways.

Let it be immediately said that the
questions raised earlier had nothing to do
with the quality of
sented .by the 1964
an ingtrumgnt-Made

est construction repre-
tanford, but simply that

one purpose was, per-
haps, being unwisely employed for another
purpose.

Stanford Intermediate I: Form,X was, in
its time, a measuring instrument of unchal-
lenged quality for the purpose of arranging
children in rank order of their achievement
in the various subject matter areas in both
a reliable and.valid mannet and In--accor-
dance with the best procedures for test con-

.

struction available at-that time. 1/

Since that time the series has been re-
vised, but no attempt will be made in this
report tb compare the new test with the old
since this woullbe irrelevant and immate-
rial.

1/ It would be foolish toldisregard the, fact
Mac questions were raised about ehe,1964
Stanford normt. We are talking here not of
norms, but of matters of internal validity
and reliability.

Pgrhaps it would be well to begin this
section by referring to the distributions of
raw scores obtained on the Stanford Achieve-
ment Test: Intermediate I: Form X in at
least two basic areas, Word Meaning and
Arithmetic Computation, for the random sam-.
ple tested fall and spring. The similar .

distributions for the other three tests in-
cluded in this study are in the Appendix.

-Word Meaning represents a test in which
the schools cannot be held totally resporAi-
ble for the increasing vocabulary from grade
to grade - since obviously much of a chilgis
vocabulary,tthese days especially, comes
from the general environment in which he
lives. '

The impingement of television (and par-4.
ticularly programS like "Sesame Street" and
"Eleceiic Company") is very hard to assess
in general, but the fact that it does affect
the learning of children has been pretty
well established. In addition, in the aver-
age middle-claSs or upper-class home there
is a very substantial amount of reading ma-
terial' available to children at their own
level of devel9pment and much additional ma-
terial is available which is suitable to
readto them. The general environment
clearly adds to their mastery of oral ft-.
cabularyi but-the extent this is true has
never been satisfactorily measurgd -end prob-
ably never can be because the variables are
too great in number and effect.

As 'regards the Children whO come from
disadvantaged homes and from environments
which,do not provide the enrichment men-
tioned above, one should immediately recog-
nize the atypicality of this situation fn
the average American scene and allow for it.
Nevertheless, since admittance to the'public
schools is on the basis of age and not vo-
cabulary or intellectual development, these
handicapped children do constitute a part of
thetgrade structure at the first, an at any
Subsequent, gradejn the schools of America.

The general policy throughoUt the_coun-
try, for years, has been to promote children'
more or less on the basis of chronological
age regardless of achievement, resulting in
large numbers of underachieving children at,
any grade, This unfortunate practice,,I
think, 'i§ way to a more rational,prA7
cedure ofattempting to provide a curriCulm
for each child more oi'less in terms of his
needs or level of development, forgetting
grad% level; but to say thatthis-has been
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24 86 7
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.17 6o 5
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FIGURE II-1
Frequency Ditribution, Cumulative Percent Distribution., and Stanipes
Plus Histogram Showing Shape of Raw Score Distribution Graphically

RANDOM SAMPLE - WORDsMEANING-- FALL 1969*
St.Dev. - 7.10Mean - 15.92

* Each * = one case
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effectedby the present time is to be.clear-
ly overly optimistic.

The ungraded primary school was( a move,
in this direction but was never universally
adopted. It still represents a very logical
place to begin a serious attempt-at individ-
ualizing instruction, but we have many tech-
niques to develop and substantial change in
our ideas about prithary grades curriculum
before we have achieved even this relatively
simple beginning.

In light of this background, let us
consider for a moment what we see when we
look, at the distribution of raw scores on
the Word Meaning Test foi Stanford Interme-
diate I: Form X administered in the fall of
1969 to the entire state population at this
grade level in New Hampshire. The distribu-
tion we.will examine (Figure 11 -1), and oth-,
ers to follow, is not for the entire group
but for a random sample, carefully drawn
from the whole state,,whic4 has been inde-
pendently shown to be reasonably representa-
tive of the state. 1/

In the first place, we find that the
distribution is more or less bell-shaped and

-.mare or less symmetrical, although it is .

questionable if it would pass a rigid sta-
tistical test of being a normal distribution
in the strictly mathematical sense. Exist-

tests for this purpose are fairly rigor-
dus and, although the number of cases (586
in this particular' instance) is fairly
large, it is very doubtful if this distribu-
tion wouldbe,aecepted as a,random variation
from a normal curve if ar0(4 test were ap-
plied. This really of relatively small
importance.

The curve does eh a definite piling
up of scores from the mi e to the bottom
and from the middle to the'op,.with fewer
and fewer children earning verr,high or very
'lowscores, in a clearly sysietha4c fashion.,

The mean of the Word Meaning 'distribu-%
tion, as of testing time in the fall (Octo-
ber) of 1969, was 15.9 and the standard de-
viation was 7.1. The number of items in,the
tastis only 38. The highest score .earned
iTthe'fall was 35, but there was one. case

1-receiving a score of 1!

A test of 38 four-choice items answered
purely randomly, without reference to,,,anY
textual material and without any application
of thinking to the marking of the answer
spaces, would yield a mean chance score Of

1/ See earlier state report entitled ''A De-
scription and Evaluation of the Statewide

'Testing Program in New Hampshipe 1968:-
69 and 1969 -70," (1971)

ti

one-fourth of the total number of items, or
9.5, and a standarddeviation roughly equiv=
alerft to the number:of alternatives, which
is 14. In other words, better than 20% of the
children taking the test in the fall actual-
ly made scores below the mean chance level.

-
0.-

The reported reliability coefficient of
this test on an internal consistency basis_
is better than .9a. 4

'....,', . ,:.

The question must,arise
- however, as to whether this was the appro---1
priate test'to use at. the fourth,grade for
the purpose intended; namely, that.of mea-
suring the.extent of gain, or growth,,in the
group over a seven-month period by the-Title
I children/a compared to the growth in a
random sample for the state ri.e., iheP,pop-
ulation presently under study.

To answer this question, one must look
also at the distiibution of scores for the
spring (Figure II-2). This shows many of
the same characteristics, but the slight,
tendency toward a positive skewness showing
up in the fall test now becomes a slightly
negative skewness, and the mean score goes
from the previously quoted mean of 16, ap-
"proxlmately, to 22 - while the standard de-
viation remains about the same; namely, 7.3 ,
from 7.1. Thus, the raw score gain from
fall to'spririg over seven months in Word -

'Meaning is approximately six points.

Now this is ha.i.dly enough average gain
to measure with any confidence the' gain of
individual students. The length of the
test, namely 38 items, is obviously too
short for the purpose under any circum-
stances, and the suspicion remains that
there is a great deal,of guessing involved.

iEven f this were not so, it would be almost
inconceivable that the two curves -
Fall versus Spring - would reflect the same
amount of gain for all students, able and
retarded.

The fact that the distributions are
symmetrical and approach the normal curve
strengthens rather than diminishes the hypo -
.thesis that guessing is a factor, and a ma-
.jor inteneof the present study is to try to
assess the effect of such guessing on the
scops, both of groups and of individuals,
acid to make recommendations, finally, as to
h9w al improved type of instrument can, be
nide ,for the very specialized purpoSe of
measuring gains over a short period of time
fdr a11 pupils involved.'

perhaps it would be wise at this point
torconsider the conditions under which a
n al curve would arise, assuming all of
th. marks made by the children taking the
t4t were random and whether random curves

.1,
-4- is ..
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,

would reflect any gains over the stated time
period.

A random curve would result, if one were
to hand out answer' sheets without test book-
lets and inform the children that their task
was to mark the answers as if tjey were tak-
ing a test. Scoring the test could subse-
quently be in termssof the established key
for the test or on the basis of a random key
chosen from a table of random numbers or in
some similar fashion.

Tyre writer has this any number of
times agse graduate school exercise, but
most recently has asked a colleague, Dr:4
George Pryscott at the University of Maine,
to repeat, the experiment - using an actual
answer sheet for an actual test rather than
a standardanswer sheet of the IBM type with
150 five-phoice responses. (

The results were consistent with the
writer's earlier studies; namely, that they
mean score .was equal to approximately that
which would be ekpected by chance and that
the standard deviation corresponded closely
to the alternatives in the test. 1/

. There is NO reason-to expect that other
than a chance difference would come about if
the experiment had been repeated seven
months later, however. In other words, the
reported gain from fall to spring probably
reflects change (growth) from fall to spring
as a result of exposure and learning; but is
it enough to be actionable or convincing?
Is it free enough of guessing to make the
results convincing?

A

Considerations of this sort led the au-
,','thor to think very seriously as to what kind
. of a test should be used to measure gain or

growth o'er a relatively;short period of
time, and this constitutes the major purpose
of this whofF-study - especially as it is
affected by the factor of guessing and its
influence on the nature of the score distri-
bution.

Before continuing, let us next consider
' the situation with respect ro Arithmetic'

Computation.

The Arithmetic CoMputation Test of
Stanford Intermediate I: Form X contained 39
items as compared to the 38 in Word Meaning.
However, the .scores ragged from 1 to 29 in
the fall, indicating brat the test had plen-
ty of top was harder) and the initial
distribution of raw scores (Figure 11-3), if
anything, as somewhat more symmetrical. The
mean was 11.5 - standard deviation, 4.5,

1/ A summary of this Prescott study is
aVailable on request.;'1

-5-

In the spring (Figure 11-4), however,
the range of scores was from 3to 38,,which'
is not surprising. The mean had jumped from
11.5 to 18.3 (about seven Points of Yaw
score), while the standard deviation had in-
creased from 4.5 to 7.0, a very significant
fact.

These results illustrate the reason why
Word Meaning was contrasted in this study
with Arithmetic Computation. The results
very clearly show the greater effect of.in-
sc col learniTiFin the area of ArithMetic
Computation as compared to Word Meaning. Ih
Arithmetic Computation, very little inciden-
tal learning takes place at home. Programs
like "Sesame Street' do.not have the impact
that they have in vocabulary,and probably
very little incidental learning goes on at
home in computation because of its special-
ized nature. Family experience or community
living is not that much 'l.nvolved kn this
area.

In other words, a test intended to mea-
sure the outcomes of specific in-school in-
struction is much more likely to be suitable
for the purpose if the con t is limited

lum, as clearly defined i textbook courses
more strictly to the conte t of the curricu-
lum,
of study and particularly the local curricu-
lum, and not much affected by incidental
factors.

The distribution of scores in Arithme-
tic Computation for the spring testing pro-
gram has the same general symmetrical char-
acter as the one for fall, and in both dis-
tributions there is an absence of a sugges-,'
tion of change in skewness from positive to
negative - as is evident in the distribd-
tions for Word Meaning.

The number of choices in Arithmetic
Computation is four numerical options and
one option called "NG," or Not.Given, which
is used sparingly but is derinitely used as
a keyed response Por which credit is given
by the authors of the test. It is intended
as a kind of escape valve fdr the pupil Who
gets a wrong answer by his own computation.

There still is the lingering question,
however, as to the extent to which a guess-
ing factor affects the-scores, in this in="..
stance, in a similar way to that involved
in' reading. "s

The standard correction for guessipg,
which is the number -of- rights less a frac-
tion of the wrongs equivalent to one less
than the options offered, has been shown re-
peatedly to be ineffective and to be totally
inoperative if a child answers, or attempts
to answer,' all of the questions contained in
a test.

. 31
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Raw Cum. Sta- Fre-

Score % nine quency

29 .99 9 1 *

_28 99 9 0

27: '99 9 0'

26 99 9 1 *

25 99 9 2 **

24 99 9 0

23 99 9
6 ******

22 98 9 5
*****

21 97 9
4 ****

20 97 9 6 ****** -

19 96 8 15 ****4.**********

18 93 8 16 ****************

17 90 7 24 ** ******* ***************

16. 86 7
29 ********** ****** ******t*

15 81 7 34 **********************************

14 76 6 32 * *** ************ ********* ******

13 70 6 40 ********************** * i ************ ****

12 63 5
54 ****** * ************** ******** *******0************,

11 54 5 48' ***************************************** ***** **

10 46 5 60 **************** ******** ******************* ***** ************

9 '36 '4 58 -***********i ************ *** ***** A ******* *AM**

8 26 3
44 ********* **;*** ************** ***************

7 18- 3
32 ************** ****** ************

6 ,.

5

13
8

2

2

30
22

*****************4************
,*****************,*****

4 4 1 14

3
2, 1 7 *******

2 1 1 2 **

1 1 1 1 *

FIGURE- 11-3

Frequency Distribution, C -:mulative Percent Distribution, and Stanines
Plus Histogram Showing Shape of Raw Score Distribution Graphically

Mean,-

41,

RANDOM SAMPLE - ARITHMETIC COMPUTATION - FALL 1969*

11.46 St. Dev. -4.47

* Each * = one case
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Raw
Score

38

37
36

35
34

33
32

31
30
29

28
27
26
25
24

23
22
21

20
19
18
17
16
15
14
13
12
11

10

9
8

7
6

5
4

3

Cum. Sta- Fre-
% nine 222na

99,
99
99
99
99

99

98 '

97
96 ,

92
91
88

85
82
80

77
73
68
63

59
52
46
I+,

37
32

28
22

18
13
10
8

5
2

2

1

1

9
9

9

9

9

9

9

9
8

8

7

7

7

7

7
6

6

6

6

5

5

5
4

4
4

4

3

3
3
2

2_
1

1

1

1

1 *

1

1

1

2

6

8

5
19

11

15
17
16
12

19
23
28
29
27

37
36

23

30
28
28
34

19
32
17
14

13.

18

3
8
2

1

*

* *

******
*********
*****
*******************
***********
***************
*****************
****************
************
*****************:*
*********1**************
*, ** ************** *********
*****************************
**************************
*************************************
**t*********************************
***********************
***'****************.*********;
****************************
****************************
**********************************
*******************
********************************
*****************
**************
******,*******
******************

.**
********
**

FIGURE 11-4

Frequency Distribution, Cumulative Percent Distribution, and Stanines
Plus'Hi togram Showing Shape of Raw Score Distribution Graphically

RANDOM SAMPLE - ARITHMETIC COMPUTATION - SPRING 1970*
'Mean - 18.34d St. Dev.-6'.97

*-1\ Each * = one case

Normative Problems

Since there were no spring norms for
Stanford and since such norms would be of
doubtful application in any case, the test-
ing of the random sample was inaugurated to
provide the,very,necessa. y touchstone
against which to analyze first a cross sec-
tion sample of children pd then the perfor-
mance of Title I children. The preservation
of the answer sheets for both 'samples and
for both fall and spring made possible the

10?

,kind of in-depth analysis wbichwe will re-
port in the following pages.

Thoughtful consideration of the prob-
lem over a long period of time resulted in a
conclusion that this in-depth analysis could
be done only by considering each separate
item rather than the test sccireas a whole
and as a result, the data were prepared on
IBM cards so as to show the responses made
by each child to each item in the tests, in-
volved.

-7-
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THE DIFFICULTY.CHARACTERISTICS OF EACH OF
THE ITEMS IN THE FIVE TESTS BEING CONSIDERED

In Table II-1, item analysis data are
presented.s.for the five Stanford Tests coh-
sideredin_ehis study for the random sample
of 567 students selected for testing in the
spring for whom fall test', results were also
available.. The table referred to above pre-
sents the data fot both Fall and Spring-and,
also presents-data separately for Rights,
Wrongs, and Omits. Finally, it presents a
ratio of the Rights divided by the Attempts
(R/A), the significance of which will,be
discussed in subsequent paragraphs.

Let us consider, first, the percent
passing the various items from 1.to N in
each test from the point of view of the or-
der of difficulty. Starting with Word Mean-
ing, we see that the items, even in the Fall
administration, are generally on the easy
side for this sample. No item in the first
ten is passed by fewer than 60% of the pu-
pils, and percent passing for most of these
beginning items is much higher.

Generally speaking; the authors and
publishers of the test put the Word Meaning
items in order of difficulty based upon the
data from the tryout edition of the test,
.from :which the final forms were made, and it
is interesting to see that even after the
passage of some years a relatively small
group representing a random sample of the
fourth grade in New Hampshire shows essen-
tially.that this order of difficulty has re-
mained more or less constant - with a sur-
prisingly small number of exceptions.

Perhaps the first ten items of this
test, if you'eonsider both Fall and Spring
performance, could be considered to be'suf-
ficiently mastered at the ena of grade 4, so
that these words could be Fsidered essen-
tially to be in the working vocabulary of
the children - assuming that the percent
answering the questions correctly is not too
greatly affected by guessing. The criterion
used to determine mastery is roughly 75%
passing.

In neither Fall nor Spring does a large
enough percentage of the group answer the
questions correctly from #11 on to permit
the assumption that the words in question
are in the working vocabulary of the chil-
dren, and the ,last half of the test (roughly)
contains items of such difficulty that it
would be quite unreasonable to suppose that
the words were, indeed, part of the working
vocabulary/Of the students involved.

Turning our. attention now to-paragrap(
Meaning and scanning the item difficulty

values quickly, especially those for spring,
we sPe that a fair number of items, down to
item #13, show a pevent passing of .75 or

_higher; but beyond item #13 there are very
few such items and after item #23 the items
drop.off very rapidly in difficulty or in
percent passing.

Paying attention now just to the per-
centages for spring - that is, at the end of
the instructional period - as we move on to
-Arithmetic Computation, we see the first few
items show a fair level of mastery, up
through perhaps item #7, and then the items
drop off quite rapidly until, 'after item
#14, there are very few items that exceed
50% compared to the total number of items
in the test.

For all practical purposes, the last
ten items or so in the Arithmetic Computa-
tion Test show negligible mastery, on the
part probably of the ablest pupils only, so
we at this point face up very clearly eorehe
fact that this test is just not suited to
the curriculum of New Hampshire, or perhaps
it would be better to say it is not suited
to the pace with which arithmetic is intro-
duced or the amount of attention paid to it.
Certainly if Stanford Computation is to be a
guide, the arithmetic situation was serious
at the time this test was given.

A word of-caution is needed-here. This
is a test made to measure all levels of
ability - not an assessment of a fairTT "lo-
cal" curriculum. A "good" measuring instru-
ment has a mean score at its optimum level
of approximately one-half the number of
items,in the test and the item difficulty
values ranging from very low to very high;
e.g., .10-.90 possibly. This is why such a
test serves so poorly to measure individual

'9pupil gains in a situation like this and
hardly serves, even under optimum condi-
tions, as a good measure of group gains.

In Arithmetic Concepts there are very
,few items overall, from the very beginning
rf the test, where 75% of the children an-
swered the question': correctly inthe spring.
They can be counteeon the fingers of one
hand, as a matter of fact..

Looking at this, test from the point of
view of the criterion reference basic prin-
ciple.,of mastery of items in hierarchical
fort - that is, where a skill at a.given
level is the basis for a more highly devel-

,oped skill at another higher level - we see
that Arithmetic Concepts completely fails to
meet this test.

The performance at the end of the yea
is typically somewhere in the 50% passing
range up to item #26, with generously inter-

-8-
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Table. II-1, Page 4 - Item Difficulties, Random Sample spersed higher values for a few items before
. , this, but after item #26 almost nothing is

ITEM Fall Par: Meaning shown that indicates even understanding, let
No. Spring R- W 0 R/A alorA mastery. The figures reported could

46 F .17 36 47
S 35 :46 .19

47 t F .10 .40 .50

S 23 55 22

48 F .27 .23 .50
S .47 .29 .24

49 F .13 30 57
S .23 4928

50 F 05 37 58
S 10 .60 .30

51 F .18 .21 .61

S .35 .34 .31

52 F 12 .2 .63

S 33 35 .32

53 F .19 17 .64
S ,42 .25 .33

54 F 11 .24 .65
.

S .26 .39 35

55 F .15 20 65
S .31 03 . 6

56 F .16 .18

s .35 .26 .39

57 .o6 .26 .68

S .15 44 41

58 F .09 .22 .69

S .23 .36 .41

59 F .07 .22 .71

S .11 ,44 .45

60 F .09 .20 71
S .17 »38 45

:31
be actually the result of chance.

43
.20 In Arithmetic Applicationsthere are
29 three items in the beginning of'the test

that show a high level of mastery, but the
.54 subsequent difficulty values begin then to,
.61 fall off precipitously almosf immediately.
29 Item #7 reaches 7570, but it stands out as
.33 being very mucii the exception.

11
.14

.05

.50

33
.48

52
.62

30
.40

.44

.48

.48

57
.19:

.25

30
.38

.24

.21

.31

32

Continuing on through the test, the
general trend is for items to be answered in
the 50% to 6070 range down to about item #22,
after which there is another precipitous
fall with as few as 17% answering item #28
correctly. Here, certainly, many of the
items are measuring things that have not
been presented to the group formally or
taught in any real sense of the word. It is
the writer's best guess that the performance
here, while it loOks fairly good, is largely
the result of the. ability of the ablest stu-
dents to handle the arithmetic situation "on
their own."

In all of this discussion, especially
of the Arithmetic Tests, a person reading
this study should have before him the test
booklet itself -.so.that he can see exactly
the: kinds of items that children were able

Air unable to answer in the spring of 1970.
rnd ask if this is a reasonable situation.
In other.words, was the Stanford Test so far
out of line with the Nev Hampghire curricu-
lum t1.12t it never should have been used at
this giade level?

Table II-?

Correlations in Raw Scores
Between Otis-Lennon and, elected Stanford Tests

RANDOM SAMPLE .7 Grade 4 - Fall 1969

Selected Stanford Form X Tests

' Word Meaning
Paragraph Meaning
Arithmetic CompUtation
Arithmetic Concepts

-° Arithmetic Applications

}
. ,

Raw Scdre Correlations of Otis-Lennon
-,1

with Stanford
NH Data . :"': Data from Otis Manual
Grade 4 Grade 3 Grade 5

. .

.72 . .62 . .77

.73
.- .60

.

,478

.42 .50 , ) :'.60

.65 .67 ) .73

.60 .75

-12-
//
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Item Performance -7-s Normative Interpretation comparable sets of similar data for other
groups. 2/ \\

Remember now, we're 'talking about indi-
vidual items. Factors Such as overall -. . Many people argue that the Otis - Lennon
i.e., average -*difficulty, norms, rank of- Test is, after all, essentially another vo-.

and so forth, are of no significance. cabulary test - not top different from :the :...,.
the number of-cases, amounting to 567 stu- vocabulary (Word Meaning) test in the-Stan-
dents, has been shown to be generally compa- ford Achievement Test. The relevance ofrable to the whole'state. It is large this comment is pertinentto our problem.
enough so that the4rrors of measurement in However, the Otis-Lennon Test measures far
these percentages are small. more than just vocabulary-- including (as it

does) arithmetical problems, spatial reason-
We must therefore, in retrospect, de- ing problems, analogies, and- a.whole variety

termine whether we can at all be satisfied of mental skills and knowledges that 'are not'with the arithmetic performance of New Hamp- . specifically curriculum oriented.
Shire students if these data truly represent
what they are able to do, especially consid- It makes little difference alether the

o
ering the fact that these are mostly fiye- skill demonstrated on the Otis-Lennon or
choice muliiple choice questions and ,even . other similar mental ability tests- arises
the percentages as reported are inflated due . from native intelligence, i.e. inherited'
to the number of correct responses which are mental ability, or from a good or po6r envi-
correct sheerly by random marking. ronm.N.t.- whatever that might be. Whatever

it is, quality of environment is not to be
We have not said anything, as yet, measured in termsrof dollars and cents of

about the number of omitted items. Actual- salary earned by the. parents of the child orly, in an ideal situation a child should children in question. fhks has been repeat-
mark only the items he knows and omit the edly shown to be a fallacy in individtal
rest. Let us say that it is considered per- cases, &ven though there is a positive cor-missible to make an intelligent guess in a relation as shown by group-type analysis.
four= or five-choice item (Word Meaning be- (See data from the_ Metropolitan Manual for
ing four)t. This would account for few,addi- Interpreting, Revised 1972, conc iTiiii the
tional "Rights" due to "guesstimation"; that relationship of mental abilityto socio-eco-
is tsay, partial knowledge is used posi- nomic status - e.g., salary of parent? edu-tively. Those children who have to guess on cation of parent? - in the standardization
the meaning of the word' certainly would not groups for this battery.)
be qualified as being masters of the word
with regard to its use in general converse- . It may appear to strengthen the argu-
tion or in writing, ment of the environmentalists to note that

it can be easily shown that,not every word
Yet it must be emphasized repeatedly in the Stanford Word Meaning Test occurs in

that the content of this test,was.taken from the curriculum for every schobl (or most
sources which indicated they were generally schools) in the United States at grade 4 or
recognized to be suitable for use in the - even the adjacent grades of 3 and 5. On the
fourth grade.' Naturally, the words in the other hand, analysis of the words that'are
total test have 6, cover 'a wide range of included' in the Stanford Achievetnt Test:
difficulty because the teacher has to cope Form X for the Intermediate I'lla ery shows
4,Ti'th:a wide range of ability, whether this tha,t they represent a good cross section of
is desirabae or not, and this test was in- words occurring in the kinds of children's-
tended as a measuring instrument. literature to which the average child in an

. ' average family'is exposed at this level of
...

Such a statement can be strengthened by deyelopment. ' \ ,

relating. the Word Meaning data from the
Stanford Achievement Test to information The "curriculum validity" problem real-
from the so-called intelligence test or men- ly arises from an unrealistic desire on the
tal ability test. In this particular in- part of school people and more particular-
stance, the Otis-Lennon Mental Ability Test ly, parents and the public in general to
was used and the result of its use are re- 'have childreitimastereverything presented to
ported in the aforementioned Title I Re- them within-fthe walls of the school at the .

grade levels specified. This is totally un-port. 1/ To ampl,ify this we are including
reasonable in the case of Word Meaning, es-

Otis- Lennon
Table ,II-2 giving the correlations of

pecially in view of the conditions as they,Otis-Lennon with the five Stanford Tests we
are invesbigating for our own group plus presently, exist, and there is, ample statis-.

1/ Page 19, Table III-B-2

2/ Grades 3 and 5 correlations are from the-
1969 Otis-Lennon Mental Ability Test
Technical Handbook.
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tical and common sens evidence to establish
this point. Arithmetic may be an entirely
different matter;.since environmental learn-
ing is much less.effective here.

What then can we say aboutthe Stanford
Achievement Test: Word Meaning: Intermediate
I Battery: Form X as an instrument suitable
for the purpose for which it was used; name-
ly, to measure achievement in vocabulary at
-the_beginning and end of grade 4?

As a measuring instrument, it has
served ,the purpose well. In other words, it
has selected those individuals who have a
high vocabulary and has similarly identified
those who .have a paucity of skill in that
area This is very valuable information for
the teacher and is quite irrelevant to the
specific words which may be taugl,t at the
local level.

As a matter of fact, there are few sit-
uations where vocabulary, as such, is taught
independently of."-the total language program,
which includes reading, speaking, spelling,
and the use of the English language in
writing.

On the negative side, the Stanford Word
Meaning Test is quite obviousAy toe,' short,
and therefore too limiting in proportion:of
words which will be found in a local curric-
ulum, to measure specific outcomes "of even
the most carefully planned "new" programs of
instruction. Children will not have been
exposed in a specific learning situation to
a great number of these words, but will have
learned them quitincidentally both in
their schoolwork and in the home and commu-
nity in general. A radical solution to the
problem may be necessary, and in due time in
this report we will attempt to attack that
problem.

In the meantime, it is essential that
we turn our Attention to the comparisons

0

betweteri the percent of iteMs answered in-
correctly and the percen't of items omitted.
What we find here is that the percept of
itekris answekkid incorrectly is not too dif-
ferknt ffolflithe percent answered correctly,
except for the very easy or very'difficdtt
items; and the percent of answers omitted is
substantially small. In other'words, chil-
dren are marking answers in far greater pro-
portion than they would ff-you,,i.e% the-
teacher 01= the school, expected them to mark
only those words where they felt they had a
reasonable chance of really knowing the
word. IA relatively few cases are they
actually omitting items' in large.number;
therefore, the,pase for random guessingkis
greatly strengthened and the validity of the
test for, measuring anything is.weakenea.

Let us follow up a little more closely
the suggestion just made. The writer may
report in this connection a fairly large
number of instancgs,wherehe has queried
children individually concerning their test-
taking behavior. Almost uniformly,. the re-
sponse was that they view a multiple choice
question (or any of its variants)'as simply
a situation where they answer the questions
immediately, 1.4e. perceptively, if they
know what the answer is.

If they do not know, they-canvass the
possible right answers as given and choose
the one that seems to be the most likely and
mark it. I they can find no clues as to
what the correct answer is among the words
provided as alternatives, they'simply mark .
an answer by..chance in the hope of getting
an unearned credit, at least until they rec-
ognize that they are simply beyond their
depth. Even then, a remarkable number just
continue to mark all answers in the test.

The question for further study is, "Is
this what children actually dc?'! The data
to be reported later will reveal the extent
to which this appears .to be the case. .

-14-
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ANALYSIS OF PUPIL RESPONSES BY CATEGORY

One unique bit'of information that is
available is the result of the fact that we
do have 'falr-spring item analysis data show-
ing the response of each pupil to the iden-
tical items on two occasions. The responses
are separated by a period of approximately
seven months. Thus.we are able to determine
the consistency (or lack'of consistency) in
the pupil responses over a period' of learn-
ing covering the better part of the school .'

year.

Ape of. the first methods of-attack was
to crA*te categories of response which would
describe how a yupil had answered an item in
the fall versus the spring when these two
periods were considered jointly.

An example of this type of categoriCal
analysis is-the "RR" -Might in the fall,
Rightin the spring) category. An item
falling in this categorl would be totally
useless for measurement'dtlearning result-
ing from a particUlar program of instruction
since itwould simply- demonstrate that the
learning that had 'taken .place prior to the
testing time in the fall was maintained
through tibe period of seven months.

The individual4..who were invblved re-
sponded to.thetitem cdtrectly even after
this passage of time, barring the quite re-
mote chance of fortunate guessing fall and
spring.. Result: teaching effort is wasted.

The existence of such items in effect
reduces the length of the test as.a measur-

0

ing instrument, the representativeness Cf'
its coverage, and Its reliability and valid-
ity - whether this east be Word Meaning, or
Paragraph Meaning,,drArithmetic.

A logical analysis of the possible cat,
egories teveals that the ten decided upon
would almost exclusively cover every pOssi-
ble response a pupil might-make to an item
within the established response framework;
i.e., multiple choice witt answer sheet.

All pupil-item'esponses (number of pu-
pils times number of'items) are broken down
by. category and presented in two tables.
The two tables overlap in at the uumberf
of pupil-item responses involvedfin each
category are repeated, but in one table are!
interpreted in terms of a Mean per category,
and in the other table, in.terms of a per-
centage-tpr category.

, .

,

Interpsutationn Terms of Mean Per Category

Let us consider first Table II-3, in
which a value.therdin,labeled "Mean Re-'
sponsee" is presented' below the number of

r

pupil-item responses in each category.
These mean Values were found, for example,
by dividing the number of pupil-item re-
sponses under the category "RR" by the total .
number of pupils, Which in the random sample
was 567 cases including both boys and girls.

(Actually boys and girls were studied
separately, but no significant seat differ-
ences were -found and, therefore, for this
report the data ate*,combined.)

When this process is carried'out, the
quotient is the average number of test.items
falling in that category foe-the group
tested.

The results for all o f the categories
are interesting in that each reveals one
thing or another. For example, the "WWS"
(Wrong in the fall, Wrong in ,t4d..spring,
Same choice) category would suggest that a
pupil. or a number of pupils might have had
some positive misintotmation which was e-
served over the period otime during ichof.

they were under instruction; while the 'WWD"
(Wrong, Wrong,'Different) category,almost
surely identifies those who did not answer
the question on a basis of specific know-
ledge at all, but merely marked a response
by chance.

Similarly, the "00" (Omit, Omit) cate-
gory represents the'children who refused to
commit themselves, either fall or Spring, in
a situation wherirthey. felt no competency.
They are'temperamentally "no guesrgErT!"

-

At this moment, however, we're concerned,'
with two response categories which can be
readily combined; namely, the "WR" (Wrong,
Right) and the "OR"*(lamit, Right) responses.
Only in the case of these two categories can
we concede that-framing most likely has
taken place as evidenced by the test results.
since only in these. categories do we find
that an initial response, which indicates.
that "learning" or "mastery" has NOT previ-
ously taken place, has changed .tpo a response
which indicates that now the pupil may, in-
deeds have learned the answer to the ques-
'tions involved;.i.e., to answer a question
whial he was previously unable to answer.

V

Continuing now with Word Meaningt for
the sake of further illustration, when the
"WR" and "OR" categories were added together
for the random sample, the total number of ,

pupil-iterresponses as 5,053. When 5,053
is- divided by567, the resnit4s the average
number of items aniwared in emanner to sug-
gest an increment in mastery of the material
in question - in `this., case vocabulary - dur-
ing the seven-month 'Period. This gives a
mean number of items on which learning has
probably taken place of 8.9. 4

-15-
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Note particularly that-. s-:.does hot
identify the particular words 411a have

ir been learned, and that these wok's may,.not
indeed be the same from pupil to pupil; it,
simply- emphasizes the fact'thatout of 38
itdr4, a total population of '567 came up
with an average of 9 items which appear to
have,been learned during the seven months.

A r

A moment's thought makes it clear that
this line of reasoning cannot be followed in
a'single testing. Any fall Wrong or Omit
can be transformed to a Right`response in
the spring because of real learning, Only
fhe'opportunity provided by the fall-spring
analysis reveals the small average number
of items learned. Similarly, some of,khe
"1111" responses do not really reveal positive

,learning because both "Rs" may have come
about by guessing, a real but remote possi-
bility.

What is lacking, therefore, is prior
assurance of a serious effort to test,what
the teacher teaches during the seven months
in question - without encouraging "teaching "14

for the test." This "community" curriculum
,is only approximately "knowable" beforehand
for any standardized test, and there is no
infallible way of freeing the teaching situ-
ation of the totally undesirable effect of
the "coaching" dilemma.

An ideal test would be one with a large
number of responses "throng" in the fall, all
of which were previously Certified locally
as valid teaching objectives during the com-
ing year. Items nbt taught, but learned
anyway, give false credit to the school;
items taught, but not learned, raise sues-
tions about the effectiveness of instruction.

..,,ig`an'outcome of.a good teacher-pupil rel-
satiOnship.

Consider now, by way of reenforcement
of the above, the fact that all categories
except "WR" and "OR" are in a sense "dis-
abled" - in that they cannot reveal that
any learning has taken place.

. .

If a child answers a question "RR,"
this simply means that he knew something at
the, beginning and continued to know the an-
swet, at the end of the period of instruc--
tion. A "WWD" response is highly suggestive
of guessing; etc. If only 9, or less than
one-quarter, of ,the questions show average
positive changeover seven months, the test
obviously cannot possibly be analytical for
an individual child.'

Subsets of locally valid items may be
selected from standardized tests by an ap-
propriate local (logical) analysis of the
test items based upon the established goals
for the year a long-recommended practice.
However, a desirable practice becomes a re-
quired practice if the intent of testing is
specifically the evaluation of local teach-

, ing efforts.

, This conclusion is obvious enough but
is?difterently stated when one says, as
above, that only the Wrong, Right or Omit,

The way to demonstrate more growth is to "
Ri::tai:eprel:a17v:::::::v::::c:yo:h::::17
--,tlies-itemspught are considered in determin-
ing chengs attributable to the child's in-
Th'tKuction.Obviously additional determining
factors are the level of motivation in tak-
ing the'teet coupled with fieedom from
guesing. Not guessing by choice because
one wishes to be honest - i.e., to reveal-
his areas of ignorance as well as knoirledge-

o'

;
Unfortunately, all of the circumstances

involved in the collection of these data
suggests that the instrument was not an ap-
propriate one to prove the effectyness of
instruction in the field of vocabUIary, de-
velopment with this population. Any survey
instrument, excellent though it is for the
purpose intended, *rinot be of sufficient
effective length to establish curriculum
validity for the individual school adminis-
trative units involved,

We turn now to Arithmetic Computation,
in which most learning actually takes place
in the school and not in the general envi-
ronment. The average is 9.9, or about 10
items or 10 learningsresulting from the
seven-month period of instruction. (The two
tests are specifically chosen to provide a
contrast because one is so obviously influ-
enced by the general environment and the
other one is not so obviously influenced
this environment.)

,

,Note that in both of the instances
quoted above we are talking about averages.
These are arithmetic means and, therefore,
nestatement can be made concerning the per-
cent of children learning more or less than
the mean - unless we can further assume that
the distributions are symmetrical, in which
the mean and the median would.be the same.

The measurement of short -term gains ,is
difficult indeed and is doomed to be incon-
clusive-or ambiguoui unless one can estab-
lish that the'knowledge involved was not
known at the beginning of instruction-5171d,
was:mastered by an established percent of%
individuals at the end of the period of in-
struction. Considering variations in the i
Title I projects submitted and looking also
at the wide range of achievement and ability
of a group of students in any typical class,
the situation is even more complicated!
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It, is also perfectly evident that we
must have some assurance that the pupil ,

group involved in the experiment is able;
that is, ready to learn what the LOCALLY
VALID test measures.

We also must be assured that instruc-
tional time allowed will be sufficient. We
can assume about 180 days of.in-school time
per year, or about 140 days in seven months_
between first, or fall% and second (spring)
testing time, but the minutes allowed per
day are variable, both from subject to sub-

.

ject and unit to unit.

We can guess that the total amount of
time involved in actual vocabulary develop-
ment, including or involving the particular
wqrds-n the SAT Word Meaning Test, probably
would be small; but there are other factors
involved, such as incidental outside word or

'subject
learning, which make this a bad

subject for evaluative purposes.

If the in-school instruction had as its
main purpose the development of widely ap-
plicable methods of word attack, the partic-
ular.subpopulation of words in the test
would not be as important. A pupil could
apply these skills to answering any Word
Meaning items - a desirable goal but one we
cannot assume was charactestic of our pop-
ulation.

Let's turn our attention now to what is
true of the Arithmetic Computation Test,
where we can tie down much more .definitely,
what learning tasks are facing the pupils of
grade 4 during the seven-month period under
investigation if they are to cope adequately
with the Stanford Arithmetic Tests.

If we assume the same 140 days of time
and an allotment of one-half hour per day to
instruction in arithmetic, with a major em-
phasis at this grade level on computation,
we come up with a total of about 70 hours of
instruction over the seven months. Is this

4 enough?

Perhaps our estimate per day is too
low. What if we assume 60 minutes? Would
that be enough? It would bea viable proj-
ect to see what would happen, comparatively,
if 50% to 100% more time mere allowed,or if
a small amount of time per day,were devoted
to maintenance of skills in oral arithmetic.

If we further assume that this instruc-
tion was carried on-in the average self-con-
tained classroom with its typical wide,
spread of talent, it is 'probably unlikelyt
that more than half of the members of Such
heterogeneous classes ever could really mas-
ter any except the simplest'-of the know-
ITages to which they are theoretically ex- .,

pcisedbut which they did not partly know
When the test was first'administered. What
then?

In point of fact it-is horrendousiofrom
a scientific point of view, to diaw -conclu-
sions in any subject fieldswithout knowing
and stating these -facts. God forgive us for
what we do in the name of educational even-

In defense of the instrument involved
(and of testing in general), it mustbe re-
membered that'the content of the test was
taken directly from the typical content in
arithMetic computation texts for grades 4
and 5. The assignment of text content to
grade is not a matter of 100% agreement,
even in arithmetic!

In other words, there is no hard and
fast hierarchy that says that "A" must be
learned before "B" and 'B" learned before
"C" even in arithmetic - or even, more par-
ticuI-aTIY, in arithmetic computation. Hence ,

an item which might be a fourth grade item
in one system or one curriculum might be as-
signed to the third or fifth grade in anoth-,
er curriculum, etc.

This simply mearit that the content of
the test must be defined'in terms of the
curriculum arrived at .by the agency Which, is
responsible for making such curriculum deci-
sions - whether this is the local community,
the county, or the state. d1

In New Hampshire (where this experimen-
tation was carried on), theoretically at
least, the decisions usually are made at the
school district level or lower, without any
really notable interference at the state
level - although the State Department of Ed-
ucation exercises some influenc in deter-
mining desirable objectives, e cially in
fields as specific as arithmet computa-
tion: There is no mandated t book in any
subject and no set course of dy to which
all.mtst adhere.

Interpretation of the Ten gories in
Percents

In Table `II -4 the
are presented, but the.,

e ' 7

pupil -item data
hod of interpreta-

tion used is different. It is intended to
reflect the proportion of all possible pu-
pil-item responses, or interactions, that
suggest that learning has taken place ass
compared to the total number of such pupil=
item responses included in the test, cate-
gory by category;

-

Thg same argument given above holds
here. _The only categories unequivocally rer
vealing positive changes in the direction of

44.
..
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learning are the "WR" and "OR".categories.
When the number of cases, i.e. pupil-item
responses, in these two categories are com-
bined and this number is divided by the to-
tal possible number of such pupil-item re-
sponses (which varies, of'ourse, from test
to test) the results .show a remarkable con-
sistence. '

The percent of such pupil-item respon-
ses which appear to fall in the probable
learning category is 22% to 25%. In other
words, 2570 or less of the possible pupil-
item responses indicate that learning did,
in fact, take place.

In view.of the four- or fivelchoice
multiple choice nature of the present mate-
rial, we need to be acutely aware of the
"RW" and "RO" responses - which suggest the
fall Right responses were the result of
guessing in the fall.

If a teacher is operating on'the basis
of fair a.a7ilE e may be misled-ETEEe-EgII
responsea-those falling in the "RW" and
"RO" categories. Some fall responses are,
probably guesses if the R ,71-"RO" data can
be credited. In other words; "money in the
bank" by the fall performance was not there!
Obviously, item analysis data are also in-
vidiously affected.

(The "RW + R0'.! and "WR + OR" data are
'summarized in Table 11-5.)

Test

Word Meaning

-Paragraph

Arithmetic

Arithmetic
4

Arithmetic

. '

Thus we must conclude that the analyti-
cal response approach has the virtue of.
alerting us to an often sensed but rarely
documented fact that item-analysis data can
be misleading if based on a single measure.

Comment is in order concern-
ing the gUes'sing (or foge.tting) that does
take place among those who mark an item "RW"
or "RO."' Such "Right-in-the-fall versus .

Wrong-in-the-spring" responses are particu-
larly vexing because the fall item analysis
of Rights is so misleading. Nineteen per
cent (19%) of the total number marking items
Right in the fall marked the item Wrong or
Omitted it in the spring.

Tliere is no simple solution to this di-
lemma; but several actionable approaches re=
lating to the scanning of the data for other
evidence of a gueising tendency on the part
of individual pupils may yet become clear as
we proceed.

The inconclusive nature of the data
that we are able to present here, while very.
helpful because it does reveal several lacks
inithe test and/or this experimental setup,
simply tells us that there are too many un-
controlled factors to draw firm generalize--
Lions from such survey test results over
short Fe-flodi7f time aTITwit FFITecific
item selection to create a subget of items
of unquegtionable curriculum. validity at the
local level.

Table 11-5

Analysis of Categories "Wa+dR"* and "RW+RO"**

RANDOM SAMPLE

No. Possible-
of Pupil-Item
Iteftm Responses

38

Meaning 60'

,Computation 39

Concepts 32

Applications 33,

21,546

34,020

22,113

18,144

18 711

Selected Pupil-
"WR+OR"

No. Mean, %

5053 8.9 23

7998 14.1 24

5630 9.9 25

4059 7.1 22

4158 7.3 22

Item Responses
"AW+RO"

No. Mean 72,

* Wrong or Omit fall, Rightspring = possible gain

:** Right fall, Wrong or Omit spring guessAng
. w.,

A

1,4

-20-

46,

1694 3.0 8

3590 6.3 11

1781 3.1 8

2162 3.8 12

2270. 4.0 12

.4.



Answer Sheet Study - II

For example, we do it know specifical-
ly the amount of time ass gned to arithmetic
instruction and we do not know to what ex-
tent other variables - su h as the textbook,
the general philosophy of the authors of
,these texts (traditional ersus.modern), or
the competency of the tea hers .themselves -
enter to determine the experimental results.

Some of the factors can not, and per-
haps should not, be controlled for all chil-
dren tested, but at least conditioning fac-
tors should be recognized

e

Summary of Category Analysis

Each experimental evaluation of any Ti-
tle I project (or similar local evaluation),
as contrasted to comparison with a national

-21-

1, 1.1!.

norm, should be based upon a clear-cut
statement of the objectives to be learned
within the grade - while at the same time
recognizing the fallacy of assuming that all
children in the grade are equally capable of
learning.

tables similar to the three involved.
herp, representing the performance of the
random sample, are presented in Part III for
the Title I gropp, and notable differences
in the performance of the two groups will be
evident at that time an can be discussed on
their merits.

As expected, the Title I group perfor-
mance is lower, tesEwise, but there are rays
of hope4win what appears to be improved
leatning in relation to.knclun learning po-
tential.

47



Answer Sheet Study . II

SOME CHARACTERISTICS OF STANDARDIZED TESTS
RELEVANT TO THE RELATIONSHIP BETWEEN RIGHTS
AND ATTEMPTS

Perhaps this section should be initi-
ated by pointing out that the,ideal rela-
tionship between rights and attempts, in the
case of a standardized test, is largely a
matter of attitude; attitude of the school
administration, of the instructional staff,
and of the pupils.

4000.
First of all, the purpose of any in-

school test is-to find out how much anlndi-
vidual knows about the body of information'
assessed by the test. This applies regard=
less of whether the test is a standardized
test or is a local teacher -made test. Stan7
dardized telts, however,,are constructed in
such a way that certain factors are intro-
duced which relate to, and affect the rela-
tionship between, rights and 'attempts; spe-
cifically, the almost universal use of some
form of multiple choice test most of the
time.

The very careful analysis, in the case
of achievement tests, of the curriculum for
the grade or grades in question prevents the
introduction, f material that is not perti-
nent to the universe of students to which
the test is to be given. The test is often
broken down into batteries covering one or
two or, very rarely, three grades - each
battery containing materials specifically
identified with the instruction in that
(those) grade(s).

It is legitimate to cover two or three
grades in some subject tests, especially at
the upper grades, because the curriculum
sources from which the materials are col-
lected are not specific enough to permit the
assignment of a particular question or item
to a particular grade in every instance. In
such tests, the number of items should be
'greater than in other tests where. there is
more agreement as to grade placement.

The relevant fact here is that nothing
ever gets into the preliminary experimental
standardized test until it has been justi-
fied by determining that it does, indeed,
appear in the appropriate curriculum materi-
al for that grade (or grades). Not just one
or two textbooks are analyzed, but a large
number of series are studied - together with
courses of study androther relevant curricu-
lum Materials,' including yearbooks of'ne,-.
tiorial societies and, the like.

In fact the experimental editions,-.from
the point of view of their comprehensive-
ness, may even be more turricuia valid 'flan
the final'editions of the tests, which 'are
necessarily curtailed somewhat - due in part

4 nk

to the performance of the items when they
are actU4lf tried out in school situations,
but also dire,to limits of length relative to
other tests in:the battery, time limits, and
cost.

The aforementioned experimental edi-
tions for item tryout purposes require the
arrangement of items in idd ed order of dif-
ficulty, so that the pupils taking the test
do not find the items in random sequence. .--.-..

Thii is also a plus for the professional
practices.

Subsequent to the item - analysis and the
re-examination of the,item* _those items or
questions finally-retained are arranged in.a: =-
more precise, data based, order of difficul-
ty - so that, ideally, except for the varia-
tions that exist from counat..-yutiAk-.:t-o communi-
ty, a child will answer, freSA',.a very easy
item, next, an item of someiihat greater dif-
ficulty, and so on, until he reaches the
very hard items at the end bf the test.

It is also,customary to conduct experi-
ments to determine-die overlapping of scores
of tests which are adjacent in a series. If
the test is a comprehensive one, both as to
variety of subject matter and range of
grades covered, it is called a battery.

In the case .of the Stanford Achievement
Test, in general, each subject in each bat-
tery was administered to adjacent grades.

In the earlier days of.testing%(more
than at the present, perhaps) a further ex-
periment was carried out to determine the--.
needed amount of time to answer the ques-
tions'in each test - so that a statement
like the following is commonly made: "In
light of the fact that the items are ar-
ranged in order of difficulty, the time lim-
it is al ong enough so that a given

il
child ca k ewer correctly any items in the
test which is likely to know." '

It is never considered desirable, from
a test-maker's Ftoint of view, that the test ,

score shall be enhanced byethe effect of
chance - although it is believed by this
writer at this time, in terms of the data
revealed by the present analysis,-that alto-
.gether,too much of this is taking place, an
intolerable.mount in point of fact.

The Rationale of Rights versue Attempts

It the 'points raised in the previous
paragraphs are-true as applied to a partidu:
lar test, it seems quite evident that. the
important thing to determidefor a tes is 1

how much time an individual needs tp.d all
the items he is capable oirdoing. It i a
good thing, rather than otherwise, co.stop

-22:
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-him before He has time to go on and guess` on
items of which he has no prior knowledge.

'However, good or not, differentiated
timing for individuals is something that is
impossible to do - since the working time of
individual pupils will/vary so much from
test to test or area to area. Giving unlim-
ited time can disrupt a class because some
(one or two) students per clasq dilly-dally
along or are unable to complete a,particular
subtest other than by guessing, while others
can consume enormous amounts of time.

It therefore follows, by logic alone,
that if an individual answers Question #1
correctly, Question #2 correctly, Question
#3 correctly, etc., until he has.reached the
point where he no longer knows the correct

r

The Correlation of Rights versus Attempts
T37 the Stanford Achievement Test:--
?Intermediate I Battery: Form X: Grade 4

The'author decided to determine, as the
natural first step morefithan-for,any other
reason, what the correlation between rightp
and attempts,really was in this instance. °

He anticipated that the expected rather high
correlations would result.

In order to do this task, since comput-
er time was not immediately available, it
was dedided to use a population of 100 cases
precisely, drawn randomly by sex; i.e., 50
boys and 50 girls. (The rosters were so or-
dered.) This sample was drawn and the cor-
relations were`worked out forthe five tests.
with which the report is intimately con-

answer to most of the questions (and thus cerned.
finds that he is beyond his depth either by
knowing or reasoning) and then stops, the
correlation (degree of "togetherness" or
correspondence) between rights and attempts
will be high.

Actually, how high the correlation will
be will depend upon ,the temperament of the
individual pupils and their willingness to
recognize that they no longer are answering
the questions on the basis of knowledge but
are guessing randomly.

One would estimate, therefore, that the
correlation between number right and number
of attempted items in a valid test must be
substantial; i.e., in the order of .85 or
.90.

The Correction for Guessing

At this point we must interrupt this
sequence of discussion to point out that for
a period of years it was felt that d correc-
tion for guessing, such as rights-minus-
some-fraction-of-the-wrongs, would counter-
act the occasional incident in which an in-
dividual would guess wildly instead of an-
swering those items he knew and omitting they
rest. 1/

Although the correction fir guessing
was largely dropped, generally nothing is
said in the Directions.....tb emphasize that
guessing is not advisable or, in fact, is
specifically mandated as being inadvisable.
C rtainly this was true of Stanford: Int. I:

rm X. This is a great error in tactics,
as will-be seen as itis discussed later.

1/ See Part I, pages 1 and 2.

-23-

The resulting pattern of correlations
(Table 11-6) seemed to make no sense whatso-
ever. Even the highesttof them fell far be-
low the standard expected levels, and some
of them were low enough as to make it not
too unreasonable to ask if the correlations
were significantly different from zero!

Even correlation ratios, unaffected by
lack of normality and other population devi-
ations, were computed without gaining any
significant insight. The obvious negative
skewness was not wholly ovdrcome by the cor-
relation ratios. (there are two for each
scatterplot).

It was felt that there must be some -
thing, wrong with the sampling technique (al-
though the writer could not discover any'er-
ror).and, therefore, arrangements were made
to re-do this part of the project by comput-
er so as to involve the entire population
instead of a sample of only 100 cases.

This set of calculationg, was done sepa-
rately for the two populations with which
this study is concerned; namely, the random,
sample of the state as a whole tested fall
and spring and also the Title/I children,
similarly tested both fall and spring.

Table 11-7 gives the results of the
randbm sample analysis. It'is perfectly ev-
ident that the second analysis strongly cor-
roborates the analysis don the first time
with respect to the low co relation values
found.

There is a clear-cut d fference in the
r's for the-Tast two math t sts (namely Con-
cepts and-Applications) as compared to Word
Meaning, Paragraph Meaning,land Arithmetic
Computation.

. ,q
Since the second set of correlations

49
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Table 11 -6

Attempts versus Rights - 100 Case Random Sample
Correlations, Means, and Standard Deviations

RANDQM SAMPLE of 50 Girls and 50 Boys

Test
Corr.

r

Mean Standard Dev.
Attempts Rights Attempts Rights

FALL:

Word Meaning 5t 27.52 16.24 7.81 7.03

Paragraph Meaning .412' 45.98 24.82 11.53 9.28

Arithmetic Computation 32 28.37 11.57 9.1 1.5.05

Arithmetic Concepts: .15 28.69 1321 4.28 5.18

Arithmetic Applications .18 28.28 12.50 5.93 5.34

.SPRING:

Word Meaning .50 33.34 22.42 5:87 7.41

Paragraph Meaning .17 53.78 33.10 6.86 - 10.69

Arithmetic Computation .30 31.97 18.05 7.24 7.38

Arithmetic Concepts .24 30.37 17.23 2.26 6.31

Arithmetic Applications .18 30.98 ' 16.79 2.33 6.32

had been done without paying, any particular
attention to the shape of the separate score

distributions, we went back to our data to
examine this parameter to see if wp could
find any causative factors that would result
in this peculiar set of results.

Bivariate distributions were available
only for the sample of 100 cases,-but a more
thoughtful examination of this small sample
now revealed a potential piling up of cases
at the top of the distribution on the at-
temptS variable.

This led to the distribution of at-
tempts alone on a univaiiate scale, tie re-
sults'of which are shown in Table 11-8 (Dis-
tribution of Attempts) for the random sam-
ple.'

Analysis of the Univariate Scare bistribu-
tioujor Wewness

,

On this table(II-8) the piling up be-:
came painfully evident - with a very large
but varying proportion of youngsters at-
tempting all of the items. This table, how-
ever, was not revealing with respect to the
number of those Who attempted all items but

N'

who, in turn, made, high scores.

This led, then, to the separate distri-
bution of the scores for those children at-
tempting all items, . The amazement of thig
writer was veiTEFeat to discover that these
reported scores ranged almost as widely as
the distribution of raw scores on the test
for the total;group. See Table IL-9 (Dis-
tribution of Right'Responses for the At-
tempted ALL Group). filivember: We are now
considerIiii only tbeAllte randordsam le;
the Title I group Will be driZ1711ed later.

There 'were some few individuals who at-
tempted all thelitems because they really
were able to answer almost all of them cor-
rectly. Thinking specifically of thevocab-
ulary test (Word Meaning), which had 38
items, earned scores of ,35, 36 and 37 were
found among the individuals who attempted
all itemslh the spring

The distributeon of right scores, for
those who attempted all items revealed the
obvious; i.e., much guessing had taken place
and this indeed had inflated the scores for
many df these individuals - although 15%
earned scores which fell below the chance

50
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Table 11-7

Attempts versus Rights - 567 Case Random Saie

. Correlations, Means, and Standard Deviations
RANDOM SAMPLE of282 Girls and 285 Boys

Corr.
Test r k*

Mean Standard Dev.
Attempts Rights Attempts Rights

FALN-

Word-Meaning .55 (.84) 26,79 15.69 7.70 7.10

Paragraph Meaning .49 (.87) 45.68 24.29 12.56 9.54

Arithmetic Computation .29 (.96) 27.81 11.46 9.14 4.51

Arithmetic. Concepts .26 (.96) 29.26 12.91 4.75 5.20

Arithmetic Applications .29 (.96) 29.13 12.77 6.19 5.12
4

SPRING:

Word Meaning .58 (.81) 33.34 21.78. 6.34 7.34

Paragraph Meaning .36 (.93) 54.03 31.90 9.79 10.53A

Arithmetic Computation, .3 (.94) 32.08 18.25 7.76 7'.13
V

Arithmetic Concepts .33 (.94)310e 16.26 4.65 6.25

Arithmetic Applications

lc' Coefficient of Alienation

.25 (.97) 31.46 16.10 4.10 ,6.34

level* (9%5) on the WordMeaning Test in the for taking ,the test was one of: (1) answer-
fall.

In other words, even though the scores
were so low that they could have been rea-
sonably gained by marking the answer sheet
without regard to the test booklet, these
students marked all items.

A capsule Review of the Above

What we have now determined is that
what was considered to be the normal pattern
of rights versus attempts does not exist for
phe random sample population. For those
children who mark-all-of-the-test-questions,
the range of scores is alMost as wide as the
rafige_for the total population - including
the individuals who didnot attempt all
titems!

The inevitable conclusion that must be
drawn is that guessing was''nampant in this
population and that the general psychology

ing an item without careful consideration bf
all alternatives if the answer was known;
(2) if it was not known,-then either estima-
tion or sheer guessing was resorted to as a
way of enhancing the individual's score on
the test.

',Let it be made abundahtly clear that
the fact that an individUal marks every
question on the test'does not necessarily,
guarantee that he is a guesser as compared
to one who attempts only items he reasonably
thinks he can answer. This means ourPat-
tempt all" distributions are affected by the
performance of the very able.

Letit be equally clear that if an in-
dividual marks all 38 items (on a test such
as Word Meaning),and comes up with a final
score that is at or near t4,e'guessing'level
or not far above it, the conclusion is
equally inescapable that this result Can
come about only by a very inordinate amount
of guessing.

-25-
g-
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Table 11-8

DistAbution of Attempts with Means and Standard Deviations

No. of Wo
ATTEMPTS Mean

F
60

59 15
58 19
57 6

56
e

12
55 4

54 3 .

53 7

;21 14

3

50 12
49 11
48 33
47 10
46 11
45 12
44 16
43 9
42 1.3

41 24
40 18

39 7
38 4RaEl CV' 20

\

37 s 20
936 4 27

5\
35 20 22 21
34 17 17 8

33 13 18 17
32 12 14 7

.e.

31 2k 21 13
30 17 17 9
29 29 21 9

c,

28 16 20 9
27 31 18 3
26 17 12 4

25 30 14 6

24 21 4 5
3 17 8 12
22 15 8 5

--... 21 20 10 1
20 21 6 1

19 20 4 1
18 19 3 1

17 14 4 . 3
16 13 2 1
15 4 2 1

1411. 14 1 1

Random Sample f 567 Boys and Girls

Paragraph
Meaning

EVELEFL:11

15 3
22 7

ii- 6

2-10 __2
N 565

MernA4,27.8

Std. Dew. 8.5

% Att,All

1

564

33.9

6.4

17

20

9
11
15

11

9
4

8
13

11

29
8

12

7

7
6

6

17

6

4

10

5
4

12
1

5
1
6

2

3

2
2
1

3

1

1 4

564

46.0

12.8

567

54.1

10.1

49%

Arithmetic Arithmetic Arithmetic
Computation Concepts Applications"

F S F S F S

1

. ei

27
20 12
7 19
10 24
10 17
9 -;.16

15'19
11 15
9 16
12 25
11 19
15 17
12 11
17 17
15 17
22 12
26 18
28 7
26 11
34 10
26 5
15 4

12 6

2

8

7 5

5
4 2_1 _a

566 564

27.0 33.1

9.2 7.7

3

17
16

9
12
6

8

9
2
7

2'
5

2
r 5

2

2

1

35
15
20
23

15
11
16

11

16
4

17

13
7
11

4

5

7

6

4

3

25 31
20 18
8 15 ,

45 7
21 7
4 10
18 4

18 3
18 6
14 1

11 5

6 5
10.
4 1

3
2

1 1

5
2 1

566

29.1

4.8

562

3Q.-9

3.0

563

,29el

6.0

563

31.5

3.4

23

-26-
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Table 1/-9
Distribution ofRight.Responses for Students Who Attempted All Items

Random Sample of 567 Boys and Girls
t

-No. of Word Paragraph Aiithmetic Arithmetic Arithmetic
RIGHTS Meaning Meaning Computation , Concepts Applications

(38) (6o) (30 (32) (33)
F S F S F S F S F S

57
56
55
54

53

1
1
,1

2 '

6
.

52 1 1 ,
51 :,-N,,,,

5
5o 7

,49 2 6
48 6
47 6
46 7 ,

45 2 7
44 3 7
43 3 7
42 6 14
41 2 9
40 1 8
39 1 8
38 2 10
37 4, 2 '-10

36 2 5 10 1
35 2 9 3 6 1
34 1 10 1 3 1
33 1 .12 1 7 5
32 1 13 _ 4 7 5 1
31 3 19 6 5 2 1 1 1
30 3 6 3 10 8 4
29 4 21 7 11 1 4 - 1 9 4
28 10 16 7 2 4 6 3
27 7 16 2 7 5 2, 5 1 10
26 5 18 3 8 1 9 4 16 1 14
25 7 14 7 10 1 5 1 16 2 11
24 3 13 ,3 4 8 7 19 4 16
23 5 11 5. 9 3 12 2 15 7 23

2 8 4 3 2 3 13 16 4 26
-2a?1 1 10 4 6 1 12 12 29 8 19

20 6 -14 6 4 1 10 9 21 i 13 16
19 5 7 8 9 5 9 15 26 11 41
18 5 3 9 6 6 14 27 -25 12 24
17 6 8 3 .2, 4 6 15 3o 29 18
16 5 7 5 5 4 8 14 26 13 24
15 3 ,6 5 5 .6 9 15 21 20 23
14 6 7 ".-' 3 2 9 12 V7 11 27 13
13 6 4 2 2 11 11 30 20 11 21
12 5 4 1 2 17 4 8 32 27 20 15
11 1 2 2 ' 12 14 19 18. 29 13
10 5 2 1 12 4 26' 21 13 26
9 5 1 .-,- 1 12 2 25 24 27 22
8 7 1 ' 1 . 7 3 20 11 20. 18
7 3 5 3 22 13 12' 12

2-6 1 1 11 29 14 25, 21
t

Total N 124 269", 132 279 131
.....2.

207 358 445 3104 70,
%ofR.S. 22% 48% 23% 49%!-2 RY% 37% 63%. 799 55% 74%

Mean .19.6 25.1' 27.1 33.9 13.4 19.3 13.5"
,

16.9 13.4 16.5
S.D. 7.7 6.7 9.6 11.4 4.7 7.6 5.5 6.2 . 5.2 6.2

4

4

-27-

53



.

Answer Sheet Study - II

THE GUESSING INDEX OR
THE RIGHTS/ATTEMPTS RATIO

Our studies,to this point seemed to in-
dicate the need for further investigation of
the significance of the Rights versus At-
tempts information. Consequently, a new
line of investigation was started; namely, a
study of the behavior\of a ratio comprised
of the Rights divided by, the Rights plus
Wrongs, or Rights/Attempts(R/A).

In order to do this as expeditiously as
possible without getting involved in machine /
analysis, the reverse side of some blank IBM
cards were used to make up a record card for
each pupil, a copy of which is shown in Fig-
ure 11-5.

6

8 Answer Sheet Aty.sis 2i

L SAT 1964 Ed. Form X I I Grade 4 3;
4!

61

7!

Pop: RS v Ti-I 8:

9

5 Pupil

Test R W . 0 A I-G
6 1

8 1. F / 4' 31( .y7 2,

9 S ,2 y 3Y jk 4 1
5:
6

2. F 1 2_ o CO 4/7 7

*0,9

As shown, the card now contains the
marginal information from e rosters -
which cOnsisted'of Right ,' Wrongs, and
Omits - and from this derived the number
of Attempts by a ng Rights and Wrongs and.
computed the R/A ratio by dividing the
Rights by the Attempts.

'This'information was recorded on the
cards, which were then sorted in R/A order
separately by test. The distributions were
transferred to Normal percentile Charts and
cumulative percents were calculated and
plokted.

The pots were drawn from point to
point to chetk on the shape of thedistribu-.
tions. Since this was done separately for ,

fall and spring, each chart.contped two
distribution's.

It turned out quite_ early that the.
amount of guessing involved, indicated by
the, diminution in the size of the R/A ratio
as relatedto score, w more substantial in
'the fall than it was in the spring. This
meant more guessing in the fall than in the
spring.

Although one can rationalize as to the
' reason for this, this writer knows of no

statistical method'to arrive at'any final
explanation. Possibly the children, paving
a long summer,vacation and being faced with
content mostly related"to the year ahea/i,
were impelled to guess more in the fall in
an attempt to make a good record.

Z 8

1 S 3 3 )1 7 0 9
One pair of distributions, plokted on a

Normal Percentile Chart in the manner indi-

6 3. F // .7,9 0 _:-./(i ,AL 1

8 2

L s _22 /7 a 3`Y -6 3

9 4

5
. 5

/ 4. F i(.-, /6 o 32 :So 6
C. 7

.. Z S /6 /6 o 3 2 Co 8

I '9,

5. F /6* /7 v 33 . -/,c)
6 A

8 S / r/ / ..C.- 0 ...LL SI( 21
L 3'

i
9 4:
5 5:
7 6i

£ 7i

Z 81
91

[

Boy Girl

'Figure 11-5

Pupil Record Card

cated, is reproduced as Chart"II-1. Since
all of the charts essentially follow the
same general pattern, the others will not be
reproducea,

It will be seen that the lines from the
II 10th to the 90th percentile ranks 'are fairly

straight. (A straight line means a normal-
curve on these charts.) Any tendency to
curvature in the line appears above or below
these points

This was also true of the charts which
are not reproduced,, sso we can say egsential-
71y that the metric involved here, whatever
it is, is one which is fairly symmetrically
distributed. In other words, there is no
skewness in the R/A ratios to reflect the .

skewness which was discovered when we made.
distributions of the "attempt" scores earli-
er.

The range of the R/A ratio is almost
unbelievable. It goes from practically .0Q
to 1.00, indicating that the amount of
guessing just has to be 'very, very substan-

-28-
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Answer Shdet Study - II

tial unless the logic which preceded this
phase of our,study - ,namely, that Rights and
Attempts should not differ too greatly and,
that the correlations between the two should
be essentially high, as they were not- was
incorrect.

Means and standard deviations were also
computed for each of the major groups, and
these,are shown in Table II-10.

It was clear from the above that the
Rights/Attempts ratio had certainly earned a
place in our consideration of,thd-data in-
volved in interpreting such test scores.
Our first hope, that this would prove an ef-
fective substitute for the typical correc-
tion for guessing, gbved to be a vain hope.

In the first place, high R/A ratios
could be obtained by an individual who at-
tempted a very small number of items but an-
swered most of these correctly. This prob-
ably is a valid indication of this individu-
al's tendency not to guess, especially con-
sidering the aFf that the items are ar- -
ranged in order of difficulty.

However, other instances where only a
few items were attempted and only half, per-
haps, of these were answered correctly indi-
cated that the ratio certainly was not com-
parable from one part of the range to anoth-
er, since a ratio of .50 based on 3 Rights
and 6 Attempts is hardly a dependable sta-
tistic as compared to one based upon sub-
.stantially larger numbers. pf'Rights.

Sr

The ratio works best for the middle
two-thirdg of the distribution of Rights, or
approximately plus aAd.minus one standard
deviation in the Rights or score distribu-
tion. The middle three stanines (roughly
54% in,a reasonably symmetrical distribu-
tion) is also another way of selecting the
place where R/A is at its best.

It is worth taking note of, however,'
for anyone who made an appreciable score
above the average chance score, especially
if the number of Wrongs is large. It cer-
tainly does indicate a temperamental tenden-
cy toward or away from random markilig.1/

We cannot leave this matter without
considering what the results obtained signi-
fy in terms of test-taking behavior. It- ,'
would seem obvious from the above that we
must build into the Directions for Admin, s-
tering a strict admonition not to resRondon
a purely guessing basis, since this/ran4oM-,
ness in the score distribution wilf only re-
sult in diluting the correlations between
the before-after scorns.

z
1/ It will be further noted that the R/A ra-

tio equals the itemrdiificulty when all
items are attempted. )t moment's thought
makes this perfectly,logical. In other '

words, to,obtain item difficulties Rights
are divided by all the total possible
scores, which.in'effect is what happens
when there are'no omits.

Table II-10

Means and Standard Deviationk - Rights/AtteMpts

Test

Word Mealkng

Paragraph Meaning

Arithmetic Computation

Arithmetic COncd-pts"

---Ar4thmeti5Applications

.RANDOM SAMPLE

Fall
Mean S.D.

Spring.
Mean- S.D.

.58 .213 .65 .181-

.54 .174' .61 .181-

.45 .122 .59 .207
. -

. .45 .173 .53 .190

.178 .51 .195-

-30-



Apswer Shee5-4fudy - II
/

Xlt,may,b.0"one of the.major reasons why
suchuch,peculiar correlations when we

originally attempted to correlate Rights
#--versus Attempts, as reported earlier.)

//
-

, . ,Ihis applies even if the tests adminis-
.Cered are taken a full year apart and are

'both different forms and different levels.

//Random guessing always reduces the correla-
tion between pairs of scores.

r

Transforming the R/A Ratios Into Stanines-

Although the distributions'of scores
show that these ratios generally are symmet-
rical and more or less bell-shaped, they
certainly'are not directly comparable to any
.of the ()tiler data that wehave.

Since tae do have stanines for most of
the other data e.g., Rights, Wrongs 1/,
etc. that might be of value to the teach
er, we used the data from the cumulative
percentages on the Normal Percentile Charts
to lay off stanine values for R/A and read
off the stanine ranges.

Univariate distributions-of stanines,'
shocAng then also graphically by means of
asterisks, are shown in Figure 11-6 for the
fall and in Figure 11-7 for the spring.:

We need only to call your attention to
the fact that the stanines did, indeed, fit
the distributions remarkably well. (Compare
theoretical' with obtained frequencies.) The
resulting stanine distrikutions are symmet-
rical, as of course they should be for sta-
nines which are, after ally normalized
standard scores.

If the teacher has occasion to profile
pupil results, they stanines are entirely
auropriate-for.proltling purposes against
any other.set of data expressed in stanine
fOrm andbaSed on essentially the same popu-
lation. Y.. .%

1/ Available on request.

For correlaion,purposes,,however, they
are of less value since the R/A ratio has
a built-in correlation with Rights and
Wrongs, because the denomihitot-of..the ratio
is the sum, of these two. Lntercorrelations
of sdhjects might work out well.

When Is a Test Invalidated a Guessing?

How high must the R/A score be to jus-
tify considering the test, invalid? The only
real way to resolve this problem is to exam-
ine the complete profile of the child, in-
cluding a visual evaluation of his scores as

ted on the roster.

In instances where we see a rather sub-
stantial run of Rights at the beginning of
the test, we can .more or less conclude that
theLahild knew those particular items": This
pattern of Rights will gradually break down
as,thp_items become harder, or in some cases
it wilVsuddenly break down, and the child
-eitherLves intro a full guessing pattern or

Perlis we should solve his dilemma by
conisidertOk"no test" any ins lOnce where a,
;child has A .Rights/Attempts ratio of .50 or
dessl A re4ily satisfactory ratio should be
:75 or highett but apparently both teachers
and. upils need-much more understanding be-
fore such a high, standard Can be implemented.

(A, high ratio means a large proportion
of iteMA Attempted were'answered correctly.)

Children who are obviously guessing-
should be excluded from the item Analysis:, --
and the N reduced by 1 for every.Such,case',,
eliminated in computing the diffidulty
values.

Any formula that can be devised to al-,
low for guessing will work a hardship for
someindividuals.

For example, we have advocated the gen-
eral,thesis that a test should be relatively
difficult at the beginning of the period of
instruction in order to allow for plenty of
room for the individual to indicate a real,
gain during the period of time he is subse-
quently under instruction, provided (1) that
he is subsequently exposed to instruction,
and (2) he is believed to have reached .sa
level of mental development to permit learn-
ing the content in uestion.

.tot.
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Sta-
nine

R /A

Range

WORD MEANING:
9 .94-1.00
8 .86-93
7 .75-.85
6 .67-.74
5 .54-.66
4 .39:4,'

3 -.29-.38
2 22-.28
1 .08-.21

Frequency Percent
Act. Theor.

22.

36
75
94

108
97
72

.2535
26

Median=.60` 565

_PARAGRAPH MEANING:
'9. .85-.96 23
8 36
7 .7.76 74
6 .62-.69 93
5 .50-.61 109
4 .40-.49 104
3 .31 -.39 65
2 .25-.30 37
1 .07-.24 23

Median=.54 564

23
37 6
68 13
99 17 7

112 19
99 17
68 13
.37 6

23 5

4
7

2

23
37
68
99

111
99
681

37

23.

ARITHMETIC COMPUTATION:
9 .81-1.00 24 23
8 .72-:80 37 37

* 7 .60-.71 68 68
.48-.59 98 99

5 .37-.47 113, 112
4 .28-.36 105 99
3 .23-.27 62 68
2 .16-.22 37 37
1 .06-.15 1122 23

Median=.42 566

tt.

ARITHMETIC CONCEPTS:
9 .76-1.00 22.., 23
8 .68-.75 38 37

'7 .59-.67 69 68
6 . .49-.58 ]MO , 99
5 .39-.48 107. 112
4 .31-.38 100 99
3' ,23-.30 66 68
2 '.19-.22 -43 37
1 .06-.18- 21 23

Median=.42 566
,

..ARITHMETIC APPLICATIONS:
9 .77-1.00' 25 23
8 .68-.76 34
7 .60-.67 71 68
6 .49.59 101 98
5 :39=.48 109 111
4 .30-.38 "96 .98
3 .24-.29 69 68
2 .18-.23, 36 - 37
1 .06-.17;1 22 23

Median=.44'-, 563

4
6
13
16
19
18

12
7

4

4
7

12
17

20
18

11
7

4

. 4
7

12
11

19
18
11

4

20,

-17

12
7-

4

4
7

12
17
20
17
12

7

4

4
7

12

17

20
17
12

*l***
*****4*
*******************
************'***********
*4************************
************************
******************'
*********
******

**4***
*********
******************
***********************
***************************
**************************
****************
*********
******

* k****
***k*****
*****************'
************************
*******************t*t******
14************************
***************
*********

4 *****

7

12

17
20

17

12

7

*****
*********
*-k* ** if *** * * * * * * **

*************************
***************t***********
::*************4*********

****************
* * 4 4 ***/*

4 4 ****
6 **-k::***

13 , 12 J **-:c******* 1:*******
18 17 ******* ':***************
19 ********** k* k*** * ** * **I:*

17 ' 17
12 2:12

.6 1, 7.-

************************
****************
*********
** k

(Each * represents
TIGUR); 11-6

4 students)

Stanine,,Distributions - Index of Guessing Or Rights/Attempts-
'RANDOM SAMPLE - Fall 1969

-32=

58



Aoswer Shea Study - II

Sta- R/A , Frequency
nine Range Act. Theor.

WORD MEANING:
9 .92-1.00'

.8 .87-.91 40
7 .82-.a6 62
o .72-.81 102

. 5 '.63- .i 121
4 .53-.
3 .40-,.52 60
2. "7--32-.39 40
1 (0)-.31 ) 3

MediVn=.67 555

23

P ARAGRAPH MEANINg:
9

8

.88-.98

.81-.87
'4

31
7 .i7-.82 72
6 .68-.76 101
5 .59-.n7 111

.,n-.38 97
3 .;:-.4) 74

37

1 .1)- :) 20
-577

23
.37
68
99

112
99
68
37

23

23
37
69
99

112
99
69
37
23

AltITPMErl,_: COMPUTATION:
9 .91-.97 23 23

. 8 .86-.90 . 31 37
7 .77-.85 73 68
6 .68-.76 94 99
5 .54-.67 124 111

,4 .41-.53 93 99
3 .30-.40 67 68
2 .23-.29 36 37
1 .10-.22 23 23

Median=.60 564

ARITHMETIC CONCEPTS:
9 .85-.94 23 23
8 .78-.84 42 37
7 -.69-.77 65 68

-6 ' .58-.68 97 93
5' ,48-.57 105 .111

0 4 .38-.47' 1Q3' 98
3 .29-.37 60 68
2 , .21-.28 49 .' 37
1 18 23

Median=.52 562

4,

ARITHMETIC APPLICATIONS:
9 .83-.97 24 23
8 .77-.82 3I -37
7 .68-.76 62 68
'6 .59-.67 91
5 .46-.58 122
4 .34-.45 '100
3 '.25-.33 70
2 .19-.24 36

;y-L 1 40-12-.18 24
Medtan=.52 563

98
111
98
68
37

Percent
Act. TheoK.

4 4
7 7

12

18 17

11 20
17 17

11 12
7 7

4 4

4
5

13
18
20
17

13
6

4

4

7

12

17

20
17

12

7

4

4 4

5 7

13 12
17 17-

22 20
17

12 12

6 7

4 4.

4
.7'

12
17
19
18
11
9

3'

4
7

12
17
20
17
12 -

7
4

4 4
6 7

11_ 12
'16. 17
22 20
18, 17
12,--.42-

4 z.

FIORE-1I-7

Stanine'Distributions - Index-of'Guessing orRights/Attempts
At RANDOM SAMPLE - Spx'ing 1970.".

t

**Irk**
**********
****e,**********
***************7y*********
******************************
****4******************
***************
**********
******

******
********
******************
*************************
****************************
************************
******************
*********
*****

******
********
****************** ';
*****************14****
*******************************
******************.*****
***************1A
*t*******
******

******
**********
****************.
************************
**************************
**************************
****A*********
************
****

******
********
***************
***********************
*****4***********************
******1******************
*****************
* ** *irk irk*
***irk *
(Each * represents 4 students)

-33.:
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USE 0F PREDICTED SCORE TO DETERMINE
EXTENT OF GUESSING

Some years ago (1950 approximately),
this writer devised'a technique for estimat-
ing an untimed score from a time - limited'
score - after observing that some children,
particularly the slow learners, were handi-
capped because the time limits (normally
quite satisfactory) were, for them, unduly
short.'

This technique is expressed in the for-
mula: Untimed Score = A + (B/C x D),'where,
A = the'score earned within the stated time

limits to the beginning of the series of
omitted (hard) items;

B = the score earned on the last twen ty
items attempted;

C = the sum of the percent passing the last
twenty items attemgted; and

D = the sum of the pertent passing the re- .

maining (i.e., not attempted) items.

A closer look at this formula
/
makes it

obvious that the value "C" is actually the
mean score earned by the population in ques-
tion en a subset of twenty items IF THESE
ALWAYS ARE THE SAME TWENTY ITEMS - since the
sum of the difficulty values of any group of
items taken by a 'defined pdpulation, with
the decimal point retained for each percent,
is, the mean score for that population. Sim-
ilarly, "D" is the mean score of the items
not attempted.

The precise effect of the application
of this formula, under the condition stated,

2is to estimate a score for thce items not at-
tempted by saying that it would be,some pa-
rameter of th6 mean score for 'the selected
twentYsitems, dependent upon Ili& "goodness"
of the performance of the indivkdual on the
chosen subset of twenty items - as indicated

*by the ratio B/C.

Note: The subset of items used in the
original application of the formula was the
last twenty items attempted byleach.indivi-
dual. Just what subset of items. was. used
for Student A or B or C was irrelevant, pro-
vided that it gave a good estimate of the
ability of the individual to answer the.
questionscontained within the final omitted
items. All twenty items were supposed to be
"attempted" in the sense that the individual
had carefully considered each. Omits' in
Small numbers were permitted. If the :!DIO'
(Don't Know) space was available, thiscpuld
be used to a reasonable extent. The score
earned, except for the minimized effects of
chance, was probably the optimum estimate of
the quality of work the individual was capa-
ble of doing on the test, allowing for unre-
liability and the failure of the individual:
to attempt all items.

c ^

While this formula had the virtue .of
correcting the individual's score so that it
gave a reasonablyclose estimate of what he
was capable of doing, -it would underestimate
in mothinstance's the score earned by the
very abrest individuals. This was true be-
cadte difficulty values for "D" were easy
for the,ablest students but difficult for
the average or low achievers.1 This was not
a serious limitation, however, because these
very able individuals almost always did all
they were capable of doing in the time al-- '-'.
lowed and time, thus, was itself not.a fac-
tor: 1/

*In thi,f present situation, the analysis
of the performance of the individuals com-
prising the random sample from the total New
Hampshire state population at the fourth

.1
grade level indicated that a very much ,larg-
er proportion of individuals answered ore
of the items correctly that one would antic-
ipate if guessing were not present as a com-
mon practice.

(.-

To put this differently, one would an-
ticipate that both the rights score and the (
attempts score would be more or less normal-
ly distributed if the items were answered on
the basis of true information or knowledge
or on the basis of a rational-analysis of
the alternatives - with the final choice be-
ing made on the basis of some knowledge, if
not total knowledge. The rights score and
the attempts score would correlate highly.
It has'been shown that this was not the case
for the New Hampshire random sample on any
of the five tests nalyzed. f

. .

In search of'same additional light on
this subject following the analysis of the
distributions of scores for the "attempt
all" population, the writer has adapted the
formula described above for the estimation
of a total score on a test - using as the
basis for the estimate the first twenty
items in each test (in Paragraph Meaning,
23.), which constitute the easy items.

It is felt that guessing tendency would
be minimized in answering this subset of
items, because a much, larger number of indi-
viduals would know the answers to a very
substantial proportion of the items selected
and would, therefore, not be likely to re-.
sort to guessing.

-34-

While this procedure has not been pub-
lished, it was first described in 1949-50
and a nomograph, pius cumulative sums of
percents passing, facilitated the free
choice of any subset of twenty items as in-
dicated.

60
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Note: Items were arranged in order of
difficulty on the regularly published edi-
tion of Stanford: Intermediate I: Form X.
If the difficulty values of these easy, or
at least easier, items is used constantly as
the basis737Ihe estimate' of total score,
it is possible to arrive at an estimate for
individuals of varying levels of ability and
compare this with the score they actually
earned!

In this procedure, the valuein "A"
and "B" are always based upon the first
twenty items (23 for Paragraph Meaning so as
to include all questions on thelast.para-
graph in which the twentieth item occurred):

Thus, the original formula is modified
to:- Predicted Score = A x D), where
A = the score earned on the first twenty (or

23) items; '

A'= the same value;
C = the mean score of this population on the

first twenty (or 23) items;
D = the mean score of this population,on the

remaining items - e.g., the last 18
items Alp Word Meaning.

the final forms of a test to arrange the
items in order of difficulty.

There are variou§ reasons for this,
some statistical and some psychological. It
would be psychologically unwise, for exam-
ple, tobegin a test with an extremely dif-
fLcult item; this would immediately discour-
age the child in taking the- rest of the
test. Even a chance arrangement of items
with respect to difficulty would have much
the same effect. ',-

On the other hand, by arranging the
items'in'order of difficulty (easiest first) L
every child would be encouraged todo what
heis capable of doing. This arrangement
has the additional advantage that it makes
the time limit of much less importance,,
since in almost every instance a child will
get all of'the items right that he can hon-
estly answer correctly in the time allowed,
even if he does not attFiiiptilT7T tip e
items

This has been shown repeatedly in ex-
periments to determine the effective working
time limits, which are so necessary for the

In making the decisionto use the first practical administration of a test.
twenty (or 23) items as a constant in
study, two factors were involved. First, It is importantto_point out also that
guessing certainly would be minimized by it is standard operating prbceddreto
using the very easiest items; secondly; the into a'standardizad test a wide enough range
difficulty range of such items must yield of difficulty to provide for both the least
enough variation of score to be reasonably _ and the most able pupils within the

group.xo be tested, obviously a necessity in
a survey test..

reliable.

This estimation process, when done by,
'hand, pioved to 8e a time-consuming task. _ 'Usually this is accomplished at the
In this report for the random sample we'wi '11' lower end of the scale by including some
give the results for three tests only; name- items that should have been learned at a
ly, Word Meaning, Paragraph Meaning, and grade previous to,that at which the test is
Arithmetic Computation.1/ Word Meaning and normally given.
Paragraph Meaning together constitute Read-
ing, the subject of greatest concern t3-71:- ., Ideally, in any local before-after pro-
tie I programs. gram all the items should be validated

against the local curriculum; but this is
As earlier indicated, the special rea- rarely.done, unfortunately.

son for. concentrating on these subtests was
the .0bvious.difference in the relative envi- The upper levels are provided for by
ronmental impact. Word Meaning and Para- making items of greater difficulty while
graph Meaning are greatly affected by the still staying within the curriculum normally
total environment; Arithmetic Computation is found within the grade or grades for which
almost exclusively school oriented. the test is intended; i.e., to avoid as much

as pozzibote inauding any itens to which the
., It is well known that generally, in akget gkoutp ha4 not been exposed to in-
standardized tests, great care is taken in 4tAuction.

Consider the difference in the diffi-
culty of adding two three-place-numbers and
ten three-place numbers. In the first in-
stance', the opportunities for error are
fairly limited; while in the second, the op-,

1/ Work was completed on the remaining tests portunities for making errors are greatly_
after this manuscript was completed, and increased because of the number of times in
the results are given in Appendix C. which an individual must perform the basic
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operatilns involved in solving a problem of
this nature.

-p

Both types, however, involve exposdre
to the basic problem of complying with lo-
cally made "behavioral objectives" - which,
far too often, are rather inadequately con -
ceived.1/

The analysis that follows has divided
the total random sample into subpopulations
of boys and girls, and each of these into
those who Attempted-All items versus those
who Dc3770T-Attempt-A11 items.(

The selection of the Attempted-All
group as a way of designating the guessing
group is an impure or contaminated way of
identifying guessers, because some who At-
tempted-All items did not guess in a raiidom
fashion at all, or did so on the very few
items at the end of the test:

These latter are the very able chil-
dren, who naturally earn high or near per-
fect scores because they knowTthe answers or
can arrive at them ration0:7Y by thinking
about the alternatives offered and choosing
one of two alternatives.

The technique of predicti,ng a score and
comparing the predicted score with the actu-
ally earned score works bestto identify the
guessers where the "attempted" count it- sub-
stantially higher than the earned score.
The greatest difference, 'obviously, is to be
found where all -items have4been attempted
and few are Trait. (This has been previous-
ly considered in discussing the R/A.ratio.)

The correlations reported in this study
have been arrived at by actually plotting
the data on bivariate charti, Computerized'
calculation would have been much faster and
possibly more accurate.

Correlation coefficients alone cap be
very misleading, especially the coefficient
without the corresponding plot. For exam-
ple, a correlat'on coefficient does not as a
general rule r flect gain in score but sim-
ply expresses r k order.

Simplified computational formulas were
chosen to make it possible to obtain the
correlations manually from the plotted
charts with' a minimum of work and to check
the r's by the use of several different for-
mulas, all derived from sums and differences
of scores.

This computational process also yielded
means and standard deviations, which are
helpul in studying changes in magnitude and
variability of scores.

The correlations reported are listed in
Table II-11, so that someone Can see at a
glance the rather substantial number of.pop-
ulations separately studied and the general
trend in the r's fpr different subsamples.

The number of cases, the means, and the
standard deviations are reported separately
in Table 11-12, immediately following.
._

No attempt is made to evaluate statis-
tically the differences between the means di
the Attempted-All group and the Did-N6T=At-
tempt-All group, because we are not'dealing
with purelys,-bandom samples and we had no
reason to anticipate, without investigation,
that the digtributions on which the correla-
tions were based even were normal or simi-
larly sk.v.ied, so as to prbvide a rectilinear
plot.

Considering first the correlations
alone (Table II-11), it is noteworthy that
they are high in practitally;every compari-
son; gsa matter of fact they are surpris-
ingly high, all things considered.

6ne might even Conclude that the first
twenty items on a test give about as good a
measure as the total, test, at least for the
tests consideredt2/ This would not, of
course, be true =because such a procedure
does not take account' of the range of per-
forming ability on the whole test for the
group fibm which the New Hampshire item dif-
ficulties were derived; i.e., the random
sa(lle of pupils tested at grade 4 in 1969-
70.

If we were to consider the distribution
of scores, for the first twenty items only,
we'd find many of the ablest children piling
up at the top score of 20.'and our predicted
score would be (and,.is) too low. The pre-
dicting formula helps, but it still fails to
do justice to the very ablest children -
whose predicted scores regularly fall below
their earned'sCores.

!';

1/ Thismay be conceived ap a criticism of
the local "curriculum objectives commit-

_

tee" (by whatever name), but it is not so
intended Realistic "behavioral objec-
tives" are time-consuming and difficult
to prepare, especially if one keeps in
mind the subsequent need to evaluate suc-
cess or failure. Nebulous objects defy
evaluation!

-"

2/ In some c"4ses they approach or exceed re-_
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Table II-11

Correlation Coefficients

Actual Scores versus Predicted Scores

RANDOM SAMPLE

Wbrd Meaning

Attempted-All Did - NOT- Att. -A11 Total Group
Fall Spring Fall Spring Fall Spring

Bbys .94 .92 .93 .89 .92 .89
Girls' .95 .88 .92 - -90 .90 .89

Paragraph Meaning
Boys .90 .90 .81 .78 .79 .82
Girls .90 .91 .80 .73. .77 .81

Arithmetic Computation
Boys ' .91 .92 .92 .89 .8T .87
Girls 1 .89 .89 .92 .89 .89 .88

L

Next it s ould be noted that the corre-
lations for th Attempted-All and Did-NOT-
Attempt-All gro ps combined (i.e., ale Total
Group} tend to rop slightly, but only a
poIntior two i the hundredths place. Most
readers would regard such small differences
as being prac ically insignificant.

Absolute Changes in Score Over a Given Time

' In order to establish the amount py
which individuals change their status y
gaining additional points of score over the
intervening seven: months, one must look at
the data in the table of means and standard
deviations.(Table 11-12), given separately
to avoid clouding the issue.of the level of
agreement of actual versus predicted scores.
These are very important data, however, and
need careful study.

In Table 11-12 we have summarized a
very large amount of data in what would be
called a general purpose table; that is, one
that presents far more data than can be ef-
ficiently discussed in detail in the text.
Thus it presents the reader with a challenge
to search the table for meanings not specif-
ically brought out in the discussion.

Most Significant Elements in Table 11-12

The table contains data relevantto the
actual or recorded score (that is, number"

.

1

right) - first, for those children who At-
tempted-All items; secondly, fcT those iTo
Did-NOT-Attempt-All; and finally, for Total
Group. These data are given separately
fall and spring as well as for boys and
girls, together with numbers of cases in
each subgroup.

We ha0e then added to this table compa-
rable data for the predicted scores as for
actual or reported scores. .

We have given, finally, the differences
between means for both" the actual raw score
earned (i.e., the number right as scored by
the machine) and the predicted score sepa-
rately, for the Attempted-All group versus
those who Did-NOT-Attempt-All and the At-
tempted -All grobp versus the Total-Group of
boys or girls.

,(Note In the latter case, the Total
Group data includes both of the previ-
su5samples; thus in a-sense this column,
then, is diluted by the inclusion of the At-
tempted -All group. In,point of fact this--.
final comparison does, however, indicate the
effect of the inclusion of the Attempted-All
Subgroup data on the total results asprevi-
ously reported to the community.

Thus it highlights the fabt that
these children do constitute a,separate sub-
population7-distinct in character from the

-37-.
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Comparison of Attempted-All

With Particular Emphasis

Word Meaning
BOYS
Fall - ACtual Score

Predicted Score

Spring-Actual Score
Predicted Score

GIRLS
Fall - Actual Score

Predicted Score

Spring-Actual Score
Predicted Score

Paragraph Meaning
BOYS
Fall - Actual Score

Predicted Score

Spring-Actual' Score
Predicted Score

GIRLS
Fall - Actual Score

Predicted, Score

Spring - Actual Score
Predicted Score

Adithmetic Computation
BOYS
Fall Actual Score-,

Predicted Score

Spring-Actual Score
,Pedicted Score

GIRLS
Fall - Actual Score

Predicted Score

':Spring-Actual Score
, Predicted Score

tivariate Overlays sho
"Did-NOT-Attempt-A11"

1/ "Atteted-AlI" grOup'

2% litttempted'411" group,

Table 11=12

versus Did-NOT-Attempt-All Groups for Selected Statistics

on Magnitude and Direction of'Differentes Between Means

RANDOM SAMPLE

Attempted-All
N Mean S.--D.

62
19.9 8.2
16.8 6.8

7.2
136 5.9

19.4 7.2
62

16.5 6.2

25.3 6,1
133

23.7 4.7

27.5 10.4
66 22.3 .8.5

138 33.3 11.8
31.0 10.2

27.1 8.6
" 21.9 7.5

34.6 10.7
141

32.2 8.9

72
12 4 4.9

. 10.6 4.9

18.7 7.8
"j 16.2 6.5

5 10.9
12.7

20.1
94 18.9

4'6
4.7

6.9
5.2

Did-NOT-Att.-All Diff.of,
Means1/

Total Grou0)iff.of
Meahs2/N Mean S.D. N Mean S.D.

14.6
15.5

18.5
148 20.3

15.0
219 15.9

19.2
147

20.5

22.4
217

24.0

29.4
147 32.5

1

24.4
215 25.9

30:5
141

32.7

213
10.8
11.3

16.9
170 17.9

221
11.5
12.2

18.6
1\19.3

7.1
6.6

6.5
5.9

6.1
6.0

6.3
5.6

9.3
8.2

9.5
8.0

9.2
6.9

8.8
7.2

4.1
4.8

6.2
5.7

4.6
4.5

6.9
5.7

+5.3
+1.3

+6.7
+2.9

+4.4
+ .6

+6.1
+3.2

+5.1
-1.7

+3:9
-1.5

+2.7
-4.0

+4.1
= .5

+1.6
- .7

+1.8
-1.7

- +1.2-
-1.3 .,

+1.5
- .4

284

,
"'

281

280

,2,
'":"

285

281

282

285

283

280

281

15.8
15.8

21.7
21.7

16.0
16.1

22 1
22.0

23.6
23.6

31.1
31.8

25714
24;9

31 6
32.4

11.2
11.1

17.7
17.2

11.8
12.0

19.1
19.1

7 7
6.7

7.6
6.1

6.6
6.0

6.9
5.4

9.8
18.3

10.9
9.1

9.1,
7.2

10.0
8.1

2

4.4
4.8

6.9
6.1

4'.6

4.6

6.9
5.5

+4.1
+1.3

+3.5
+1.5

+3.4
+ .4

+3.2
+1.7

+3.9
-1.3

+2.2
- .8'

+2:0
-3..0

+2.0
- .2

+1.2
- .5

/4-1.0

-1.0

+ .9
-1.1

+1.0
.2

Wing displacement of "Attempted-All" group'versus
group shown in Appendix for Word Meaning apd Arithmetic Comp,

versus "Did -NOT- Attempt -All" group

versus "Total -Gedue,
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rest
s,

which unwittingly has affected the the low side. High scores (i.e., 70%o to 75%

, .

performance of the total group because of right) are an exception. almost b3 definition
the very significant difference as to their on a standardized survey-type test. Other-
method of marking the answer sheet.) wise, the ablest children would not be mea-

sured!-..

At this point, since we have considered .

the gains from fall to spring for the total Reproduction of the bivariate charts
random sample groUp,elsevihere, let us con- for this report presented a very difficult
centrate mainly on the data forthe At- problem., Separate Attempted-All versus Did-
tempted-All versus the Did-NOT-Attempt-All NOT-Attempt-All bivariates illustrate clear-
groups. . * ly the effect of guessing, but it was hard

. to compare two charts.
(Only three of the five tests generally

analyzed in this report are given in Table Sample Bivariate Charts
11-12. Arithmetic Concepts and Arithmetic
Applications,have been examined closely Actually, each bivariate chart as shown
enough to see that their results are consis- -.

in Appendix B consists of two bivariates
tent with the others.)1/ combined; one for those who Attempted-All of

the items superimposed on the chart for
First notice that.for all subgroups on those who Did-NOT-Attempt-All items.

all tests the differences between means of
actual scores favor the Attempted-All group.' The Attempted-All group is printed in a
ThigIs true even when we consider the At- contrasting color so that one can see the
tempted-All group in comparison with the. To- change in the diOtr,ibution from group to .

tat Group, of which they are a part. In group, which alway is in the direction of
Word Meaning, this is true of predicted higher overall peqormance for those who At-
scores as well. tempted-All items 'and, therefore, took ad:

vantage of every opportunity to guess. I,,,r...

When we move on to Paragraph Meaning is this spurious gain due to guessing which
andArithmetic Computation, we see negative must be identified and eliminated to makes
,differences between. means for all predicted the test truly valid.2/
scores are higher for the Did-NOT-Attempt-

..All group and. the Total Group than for the .Perhaps these bivariate distributions,
Attempted-All group. Out of sixteen compar- from a layman's point of view, are the most
isons, all are negative. significant or Convincing evidence of the

presence and effect of;oguessing,.
Note that in the table the negative

/
sdifferences always apply to the predicted It would have been very desirable to

score, not the actual,score; i.e., the num- reproduce in the report the entire 96 bivar-
ber right. The significance of this is that iates from which the correlations were com-
early perforMance predicts lower total .

puted. This consists-9f 36 such charts for
scores fart the AtteOpt'ed-A1 rFaup than for the randoM sample group, with which we are
those who Did-NOS-Attempt-All or the TOta1 presently concerned, and 60 for Title I,Did -NO'S- Attempt -All
Group.

.

. .'
which will-be the concern of the next sec-
tion. However, this was impracticaljrom a

The question remains,'however, (and space point of view and, therefore, only a-
mut remain unanswered in this report) as to 'selection of these have been reproduced.
which of the sets of -S'cores,'actual versus.
predicted, is the more valid measure of The consistent offsetting of the At-
group or individual performance. tempted -Air subpopulation is conspicuous on

. . these charts.,. Each bivariate group (i.e.,. .

The writer's guess is that the predict- black versus colored) taken by itself yields
ed score truly represents the performance of a torrelation most of the time higher4than
a child more adequately than actual score for all cases FoliEliii-gd. The raw score means
when his earned score (i.e., the number of *** of the Attempted-All gioup are higher than
items answered correctly as scored) is on the raw score means of the Total Group.

A

1/ As time permits, Arithmetic Concepts and The greatest spurious gains are for
Applications will be completed; but-the those who EARN'low scores', thus, guessing
three tests shown were enough, todemon- : hurts most dose childrenimho are in great-
strate the essential fict with respect to esc need of help!

IIthe uniqueness of the Attempted-All sub-
.group. Costs and time led to the deci-

' .

' sion to omit the remaining two tests for 2/ Bivariate charts are shown separately for
the moment from. the random 'Ample analy-' boys and girls and for two subjects only,
sis.

.
. Word Meaning and Arithmetic Computation.

-39-
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We must conclude, therefore, from these
data taken as a whole, that guessing, cer-
tainly in the sense of marking every, item in
the test regardless of whether you know the
answer or not, generally does have°the ef-
fect of raising one's apparent score and,
therefore, getting ahigher percentile rank
or grade equivalent.

A

Therefore guessing misleads the teacher
as to what the individual really knpws.
When the score data are reduced to item
analysis information, as they have been in
this study, such contamination has a very
significantly detrimental effect.

As we continue our inspection Of the
bivariate charts, we must note that all of
the changes found from the actually earned
score to the predicted score are not always

iin the direction of an increase in predicted
score., This is in support of what we said

6

earlier - that this is an'impure or contami-
nated way of identifying guessing youngsters.

One of the factors responsible for a
drop in the predicted score as compared to ,

the actualeprned score is that.some of the
items remaining after the.first twenty items
were scored were too hard for all but the
most able children in the population. Thus
-Egvery able pupils actually did earn
scores higher than their predicted scores
(and some earned.a nearly perfect scote).

Most significant, however, is the fact
that the iptercurrelation between purely
guessed scores is zero and will,vary from
this value only by chance.1/ Partial guess-
ing either in fall or spriiig reduces all
correlations in a manner proportionate to
the amount of guessing.

1/ Not demonstrated here. See page II-5.

-40-
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EVALUATING PUPIL PERFORMANCE FROM THE PUPIL,
ROSTERS

The basic; ta for this study consisted
of a listing o e response of each pupil
to each item - not by rights, wrongs, or
omits but actually by tabulating the number
of the alternative chosen4by each pupil (1,
2,3,4, or'5) -.and having the tabulator in-
sert the correct response for all items af-
ter every fifth pupil entry, so that it is
pbssible to determine by reference to this
key whether a child has answered-any item
correctly and, if not, which of the-alterna-
tives he has chosen.1/

This type of listing is very essential
for certain aspects of the analysis we have
done, and in particular the analysis relat-
ing to the categorization of the items as
Right in the fall, Right in the spring, etc.

In the original mode (Figure Its -8), the
`chief advantage was that it identifies the
Wrongs by all alternatives otter than the
correct response and indicates distractors
that are working effectively versus thOse
which appear not to be attractive to anyone
except on the basis of pure chance.

It also' has. the great advantdge to al-
low the person cogiltructing a test to spot
instances where OW'keyed response may not
be correct or where there may be more than
one correct response - since in such in-
stances the number of children choosing a
particular option may be out of line with
what would be expected for the difficulty
value of the item as a whole.

/'
A different approach,to reporting item

analysis data that lists,only Rights, Wrongs
and Omits makes the examination of the pb-
pils' responses much easier than the ap-
proach we have used here. In order to il-
lustrate this, the same page of selected
cases is shown in the Right, 'Wrong, Omit
mode. (Figure 11-9)

The .item by item comparison of the per-
formance of each child, fall and spring,
constitutes the ultimate approach to the
problem of evaluating the amount of guessing
present.

it is tvident from the ,rosters that as
one moves from left to right across the page
(that is, from the early.items to the later
ones), the number of Right responses defi-
nitely decreases and the number of Wrong or
Omitted responses increases.

1/ See pages 9 and 10, Part I.

Choosing any particular case, it is
quite evident that the proportion of the
first twenty items which are answered cor-
rectly is much greater than the proportion
of the remaining items in the test (13 in
the case of Arithmetic Applications, for ex-
ample). This follows from the publisher's
arrangement of the items in order of diffi-
culty.

We know the "average" guessing score
from the number of alternatives in relation
to the number of items 4.n the test, assuming
random marking. 1

In the Ar metic Applications Test,
for example, hi is a five-choice multiple
choice-type test with a total of 33 items,
we would expect by chance on the average one
out of each five items marRQ to be the cor-
rect response, also assuming random marking
totally;, i.e., none marked from sure or par-
tial knowledge.

The average guessing score for a test
of 33 five-choice items would be one-fifth
of the number of items, or 6 +..

One can say without equivocation that
anyone who has a score of only 6, where 'thee
number of items answered correctly is scat-
tered across the listing of items and not
bunched:at the beginning of the test, is
surely guessing and,the test should be con-
sidered to be invalid.

At the other extreme, if the first six
items were answered correctly and very few
additional responses were Wrong and most re-
maining items were Omitted, this would sug-:'
gest poor performance but little or no
guessing:

The illustration we have chosen to*use
in this particular section is-taken from one
page of the Arithmetic Applications pupil,-
roster. This is a five-choice test where
one of the responses always' is "Not Given."
"Since "NG" is a scored response, however, it
is considered the same as the other re-
sponses.

-41-

To recapitulate the obvious, counting
the number of "R's" across the sheet to the
right gives the total number of Right re-
sponges, or the individual's score. Simi-
larly, counting the "W's" gives the number
of responses that are incorrect, and count -

ing4the number of "0's" gives the number of
items that were Omitted.

In A comparable fashion, counting the
"R's" in a particular column for the'total
population gives the number of individuAls
answering.the item correctly.
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Answer Sheet Study - II

Item No .1 2 3 4 5 6 7 8 9 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3
0 1 2-3 4 5'6 7 8 9 0' 1 2 3 4 5 6 7 8 9 0 1 2 3

Pupil F TOTALS
No. S 5 Right Wrong Omit

601 .F-RR RRR
S-RRRRR

002 F-W WWWR
S-RRRWR

004. F -R R W R R
SI,RRRRR

006 F-R R R W Et
S-RRRRR

'008 F-R R RR R
S4tRRWR

011 F-R R RR R
S -RR RWW

RRWR WWRRWRWRWWWRRWWRWRWWO
RR-RR RR RRWR RRRWR RRRWWWWWRW

R R W O W 0.0 0 W W R R R R 0 0 0 0 0 0 0 0 WWR
W RWWWRWWWR RR RRRRRWWWWWWWR

W RWR,WRWRRRRRR RWRWRWWWWW 0 0
W R RW RRRR RR RR RRRWRRWWWR.R WR

RRWW 0 WWRRRWRWWWWWWWWRRWWW.
W,RRW RRRRWRWWRWRRWWWRRWR. ,

RRWRRWRWRWRitRaRRRWWWRWWWR
W RRIrRRRWRWRWW O WRWRWWWRR'WR

W RRWWWRRWRRRWWWWWWWWWWW
W R W R R W R W R R RRRRWWRRWWWWWWW

O 0 0 16 13 4
W RW 23 10 0

O 0 0 8 10 15
W WW 15 18 0

O 0 0 16 12 5
RWW 24 9 , 0

RWW 13 19 1
RWR 22' 11 0

O 0 0 2Q 10 3
RWR 19 13 1

W RW 14 19 0
RWW 16 17 . 0

012 F - R R R R W R R W W W R P o . W R WWWWWRWOOWW 0 0 0.0 0 0 0 10 14 9
S-RRWR'R kRWWWR_RRRR RR RRWR.WWWWRWW 0 0 0.0 0 17 11 5

0--

Olp,?..P-RWWRWRRWWWW.RRROtrO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,0 7 7 19
8.7..RRW,R.,12 RR kR WO'lltRRRRRRRRR 0 0 0 0 0 0 0'0 0 0.0 0 18 2 13

.
018 F-RRRiiiRR....RR RWWRW,WRRRWWRWRWWWWWWRWWW 16 17 0

12:12- iF S- R R R g': _;R R W W'R R WV R R412 R R R R.W.W W W R W W R Wc,W WG 20 13 0
c...-\ ,:...- . . ..

,.,.020 F-WRWWRWWWRW.WWWWRRRWRWRRW,WRWWWWWRWW '11 22 0
S-,7;12 12.1111WRAWRWWWWRWRRWWRWW-WWWR'WWWRWWW 12 21 0

, .."
021_ F-RRRRRRR:aliWWRRWRRRRRRR.WR RWWWRRWWW 22 11 0 ,

-"S-RRRRRRRR,R_RR,RRRRRRRRRRWRRW RRRIIRWR.( 30 3 0
1;2 .1

022 F -k--";', R R W R W Et 1,4 R. W RWR it., R W R W R R -W R. riiit WI W W WV W R W if W W, 16 17 0'
'S-RRRWRWRWRRIIRR-WWWRRRWRIWWWWWWRWWW 18 15: `O.;

)

... F-Eii.-IRW,WWRW4RRRRWRWRRRWRWRWWWRWWQ 6 o o- 15 14 4
S-RRRRRRRW'WRRRRRRWIWRX W,..WRWRWWWWWWW 19 -- 14. 0. --itn. - '.,..;\.-..a

0 6 F - W 11 W W W V R W R -4:1 W W W W W W W W W -W W R W ,W W. W W 0 t 0 01;0..: 0, 243 6

y.:
ci ,, S"-W.WW,;,1WRWVW,WWWWRWRRItIWRWWWWWRW.:-.WWWW-J3.)W ,7 26 * 0 a'

027

'.3,.....

F-R14 W W V et,'W. W 3W R W W W W W W W W R W o'VW R W W W W R W 4' W 6 27 . 0
,-,. . S-RRRWWRWWWW'WWWWWW5WWWWWWWWWWW;;IRWWW 7 26 in0 ,

. 1. .- c -1.-..,

4

c
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DATA FROM FIGURE II -8

EXPRESSED IN-OUT, WRONG OMIT MODE
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In doing this, of course, one would
have to pay attention to the fact that the
data ate tabulated for both fall and spring
and derive-a sum of "R's" for a particular
item separatelyfor th& two times the test
was administered.

Dividing the number of "R's" by the .
number of cases would, give the percent cor-
rect, or the item difficulty), which has been
tabulated elsewhere and commented on at some
length.1/

By and IAA& the Rights, Wrongs, Omits
mode is the preferred mode of distributing
the pupil responses for class use and cer-
tainly is much easier to work with in evalu-
ating the protocols fora particular stu-
dent.

Perhaps it would be helpful to conclude
- this discussion of the rosters of pupil re-
, sponses by indicating in a summary fashion
just what one would do with these data.

1. The consistency of the response
from fall to spring would indeed be one of
the first things to look for. (For a better
evaluation of the advantages of.doing this,
it is suggested that the reader review the
section on categorical analysis earlier in
Part II.)

ao

1'

For instance, one can tell from ehe
responses for pupil #001 that 14 of the 33
items were-answered correctly both in the
fall and spring, and therefore, assuming'
that none of these came about by fortunate
guessing, a vexy large proportion of this
test was nonfunctioning for this chlld.

4

However, it is most enlightening to
note that there are no "RR" responses beyond
item #22, so apparently at about this polnt
in the test it seems to be a viable test for
this child if measurement of change is a ma-
jor goal.

There are eight instances where the
choice in the fall is Wrong and the spring
restionge is correct; i.e., the Wrong/Right
combination. These are-the eight itemslxhAt
suggest actual learning may have taken
place

2. The number Right. in the spring
should substantially exceed the number Right
in the fall.

For example, case #008 had 20 Right
in the fall but only_ 19 Right in the spring.
Such a situation could come about if the
test was highly specific to the curriculum
'of the grade below and the child had not at
all been exposed to the content of the cur-
gent curriculum at the time he took the test
in the fall.

This would heighten his opportunity
to improve his score as the result of seven
months of instruction; but apparently the
original score (or the final score) was not
valid, since there is an actual loss:

Case #002 would appear to be a case
falling in this category, but all examination
bf the individual responses item by item
makes one wonder. In the last 13 items in
the test there are' only 3 Right ins the'
spring, and all of the remaining responses
(that is, 10) are Wrong; so it is patently
evident that guessing has occurred in this
particular instance.

3. There are other ways of studying
these data, limited only by a person's imag-
ination and actual knowledge of the case.

A teacher examining d ata of th,i.s ,

sort, knowing the child and knowing his day
by day performance, can find this kind of.
exercise' enormously illuminating. This :can
result in a decision to consider a test in-
valid, so far as the total scbre is con-
cerned (if a pattern like case #002 is
found), largely due to the very erratic
types of responses to be found in the spring
compared to. fall.

4. To generalize broadly, inla non-
guegfling situation t4 Right response-g-all
constitute a very large majority of the
items attempted, with few Wrongs and Omits
in.indirect proportion to attempts.

Where guessing,is rampant, a pu-
ilts total score will approach the average
random score - with considerable chance var-
iation in both directions.

Where some knowledge is present and
Some item response is marked most of the
time (i.e., very few Omits or noneat all),
Onemast proceed cautiously. Data from the
predicted score analysis and from the R/A
analysis will help, but there is NO infalli-
ble way of identifying which "R" responses
are guesses and which are the result of

1/ See,pages 8 to 14, Part II. learning.

4
I
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SAMPLE CAGES }OR ILLUSTRATIVE PURPOSES

We have .selected some sample cases
drawn froth the actual roster of pupils for
ate item analysis made in connection with
this study. On the Item Analysis Data sheet
the recording of the choice made by tie nu;
pil (i.e., 1-2-3-4-5 or a-b-c-d-e, whichever
it might be) has been changed to the. Right -
Wrong -Omit mode of recording item data with-
out regard to the alternative chosen.

Thus it is possible, without the use of
a key, to count the number Right for any
segment of the child's item analysis re-
sponse pattern. Rights divided by Rights
plus Wrongs gives the guessing ratio (as it
was Oiiginally called), which of course is
the ratio of Rights over Attempts (R/A).

We have chosen three samples from the
Random Sample population. In addition to the
specific item data noted above, all other
available information concerning each of
these three cases has been collected and
considered so as to give as complete a pic-
ture of each pupil as possible. These data
have been recorded on the Individual Profile
Chart and,Personal Data Sheet for each case.

The answer sheets for these children
for. both spring and fall are available and
they have been examined for any departure

4, from an acceptable method of marking.

Wa have taken a quick look at each
child's performance on all of the tests he
took as it is. "on view" on his answer sheet.
We found nothing that looked atypical; that
is, nothing that. ould say "Stop" to the
computer under regular scoring routines for
any of the cases.

Each child's school learning potential,
or.IQ as derived Ii.om the Otis-Lennon Mental
Ability Test: Elementary II: Form J, has
been 'checked and is'-considered'along with
other data. The sexof each child in this
analysis has been noted, although this ap-
pears'tb.be of little significance, acCord-
ing to cur analyses of the, data as a whole.

. .

We know the child's birthdate and his
testing date (and, therefore, his chronolog-
ical age), and with this information plus
the store on the Otis-Lennon Test we have
computed the Deviation IQ by looking kt up
in the appropriate tables: provided by the
publisher to check the information already
written down for each pupil. ,

Unfortunately, we do not have the advan-
tage of seven months of aliFt daily observa-_
tion of each child; C.e., every day of the
week 'except Saturdays and Sundays for 140-
150 days. This is the big advantage of the

-45_

classroom teacher's obse'rvation, and it
would be foolhardy indeed for anyone inter-
preting test scores ever to ignore it.
Even the observation for the short period
of time prior to the administration of the
tests in mid-October is very valuable, es-
pecially if an appropriate system df cumula-
tive records is in force.

Information concerning the children
moving up from the lower grades should al-
ways be passed along to the next teacher at
the beginning of the school year - objective
information, especially, as well as observa-
tional evaluations.

At the upper grades this more often is
done formally through a cumulative record
card, but such information is infrequently
passed on from level to level; i.e., elemen-
tary to junior high to senior high, etc.
Computer technology has done much to change
this omission in places wherefit is aVail-
able, like Dade or Pinellas Counties in
Florida and hundreds of other large.city and
county units.

It will be recalled that part of our
analysis has been done by stratifying the
data, not only in the usual ways but also by
separating the sample into a group of those
who do not attempt all of the items (i.e..,
follow 7 1 supposedly classic-pattern. - see
Sample A) on the one hand and, on the other
hand, into those who attempt all of the
items, regardless of how manyTgey answer
correctly (see Sample B); i.e., we shqw the
two extremes of:a continuum and not a di-
chotomy.

A .peripheral value of having the item
analysis presented in the Rights-Wrongs-
Omits mode iwthat it not only allows the
teacher to get the general pattern of a'
single pupil's responses item-by-item for
comparison with the items as presented in
the test booklet, but by summing the columns
for the class rosters presented in this
faphion one also attains the number of
Rights, Wrongs, andcOmits for the class as
a whole.

This information bothforthe individu-
al and for the class, especially with re-
spect to those items thatfthave been-answered
incorrectly or omitted (or have been an-
swered inconsistently from fall to spring,
in this particular study), provides informa-
tion that. is surely as Wor.thwhile as the to-
tal score on the tests interpreted in terms
of any norm, whether loCal or national.

14eshow this type of analysis for all
three sample cases, but it certainly"is too
laborious for the teacher to do,far all
children. It is entirely feasible if
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computer assistance is available. We have Here again, the importance of the
previously shown a sample page for one test teacher's constant reevaluation of the know-
in class roster form (see Figure 11-9). ledges and skills of her pupils in a repeti-

tive and "maintenance of skills" fashion is
In any contained system (i.e., a re-. perfectly evident. This kind of approach,

sponse system in which a child chooses his when done by an appropriate test, would be
`answer from a selected number of alterna- what is more widely known now as "criterion

ves) there is the possibility of a chance reference testing"; i.e., no norm is suppos-
res onse, so a Right response either in the edly required, although this is more a
fall or in the spring, or even in both fall "seemingly so" situation than an actual one.
and spring,. is not incontrovertible .evidence
that the child knows the knowledge or skill
measured\by the particular item.

Let it be taken for granted, in this
particular irqtance, that the primary pur-
poe of the t6sting program such as the one

It is perfectly practical and desirable presently considered is to improve instruc-
to assume that a Right response in the fall tion. The testing program does this by pro-
is more likely to indicate knowledge (i.e., viding objective evidence that material pre-

sented either has been known at one time or
not known. (R versus 14,

evidence of "knowing" rather than a chance
response, especially in the early, easier
items), but a consistent Right response in

I

the spring leads more convincingly- o the If not known, it has to be learned
conclusion that the child does, indeed, know during the course of instruction-between
the skill'or information measured by a par- first testing and second testing if the re-
ticular item. It is too late to wait for sponse is "WR" or "OR" - the only catego-

' that if the tests are to be used during the N ries that really measure:
"between-testing" period for improving in- -

istruction. . It assumes that the teacher will take
the evidence of the first test, when summed

If his reply is inconsistent (i.e., overall for the class as a whole, to indi-
fall "R", "W" spring) his first "R" response cate,areas of weakness which need to be
was probably a guess. , strengthen d. When considering the pattern

of response' for all items on a particular
test gived\in the fall for a particular

However, the only way that a teacher child, the pie 4cher will try to assess his
can ever know whether a particular knowledge status, i'entify areas Of weakness, and mod-
or skill is really mastered is to observe .ify and strengthen his instruction at cer-
the application of the child's knowledge or tain points so as to build on what the child
skill in a whole -series of everyday situa- does know and to prwide the support and,
tions where that knowledge or skill is es- EnT he,needs to leakn what he should know
sential for success on a particular task. in accordance with the'local cuTTICTIIum.

To know^whether the child truly knows With. this background,, let us consider
the number combination of 8+9 "for sure," he now the cases that have bee .selected in the
must be put to the test in a number of var- manner indicated above case by,case. Each
ied situations where a basic, segment of the case data are presented'.on a separate page
total task requires that he know and apply which coneains all of thayaiible'informa-
the knowledge that 8+9=17. tion -about a particular chklid, b4 these

pages are run intothetextsual a way
This. kind of information is beyond our that a discussion 4a partictiaar child im-

knowing on the basis of the test data avail- 'mediataly follows tliepresenta£101 of air
able' even in a. fall-spring testing program.,

..,
-

the available data cterning thk child.
:.*.-:-'t, ,.. . --..
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St

SAMPLE A

INDIVIDUAL PROFILE'CHART AND PERSONAL DATA SHEET

New Hampshire Statewide Testing Program
Otis-Lennon Menta 1 .Abi Uty Test Elementary II Form J - Fall 1969

Stanford Achievement Test: Intermediate Form X - Fall 1969 and Spring 1970

GRADE 4

Case 4t RANDOM S.AMPLE_Z TITLE I-= Boy /Girl

School; Public Parochial .0/ City or Town Nhs4uA
Date of Fall Testing 101131b9 Date of Birth 114110 Age:. __years el months

Median Grade 4 Age, Fall 1969: wears _Lmonths - Random Sample Title I

Norms. OLMAT National DIQ 107 Percentile Rank. Age,10 Gi'ade .711 Stanine:. Age4_Gradelv

SAT - State - Random Sample" Title I

GRADE 4 STANINES - Fall ( ) ing ( )
Comp.Word Para. Arithmetic Otis- Prog.

Stan ine Heanin Meanin
22111L. Conc. App. . Lennon Score Stanine

9

8

7

6

5,'
4

3

1.

F S F S F S F S F S Fall F S

Stanines 4' et -Y 6 .7 6 4_ I r i 7 4, 6 4
RIGHTS Pi 11 No /7 .22 u.27: ado/ A.2. iiii.
Wrongs. '.. 5 j0 5 of 4, 4 ,51. & I
omits /q / 31 /7 JO /1 1 _O :7-5 36,,
No. of Items' 38 60, 39 , .--'2 33 . . 80

Attempts (I( /Aj11.1. Ji4 gg 'Ail tii II' .13. aft ,_11
Rights _

Prod. Scoredi Afig, 191 oZ1.7 4Z:r 421 a3.4)

-47-
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Answer Sheet Study - II

SAMPIZ-4

Our firsi/Case is a boy, deliberately.
chosen from the-random sample for reasons
that will appear shortly. His age was 9
years and 6 months as of the date of testing
in the fall; exactly the median age of the
group.

He.had an Otis-Lennon DIQ at that time
of 107. His Otis-Lennon percentile rank ac-
cording to a e was .67, which corresponds to
as stan ne of 6. His grade placement .percen-
tile rank was .71 on the same test, and it
also corresponds to a stanifle of 6.

Thus we'have'td youngster who is exjtly
at age for grade but who is a little bright-
er than the average in terms of measured
mental ability; i.e., iIITEle better per-
tormance should be expected of him, all
things considered.

interpretation

His school performance, as shown on the
Individual Profile Chart for the five tests
in which we are presently interested, indi-
cates that he earns stanines which generally
are in the 6 or 7 range- in the fall with one
8, namely in Arithmetic Applications.

He also has a 4 stanine in the fall in
Paragraph Meaning. He is probably signifi-
cantly below the reading grade level of the
fall random sample of children,tested in
1969.

This is a rather unusual situation in
light of his Otis-Lennon stanine of 6.
There is eas,on to suspect that perhaps it
may be true reflection of his situation in
vies of a very substantial gain in Paragraph
Meaning during the seven months betWeen
tests, hopefully due to some successful re-
medial instruction.

The Personal Data Sheet also gives fall
and spring raw scores (Rights), the number
of Wrongs, the number of Omits, the number

. of items in each test, and the R/A ratio.

This case is most notable for the num-
ber of Omits, reflected in the relatively
very high R/A ratios. This use of the omit
technique, rather than random guessing, is
convincing preliminary evidence that the
test data are valid,

The earned stanines are shown ,on the
plotted-profile. .The stanines are based up-
on the distributions of scores for the ran-
dom sample and were computed separatelyror
TM and spring. The stanines used in the
fall and based on the fall random sample are
shown as a solid line on the profile; the

spring.stanines are shown as a broken line.
Thus growth or change is reflected in devia-
tions from the stanine average (5) from sub-
ject to subject.

t

For example, a consistent upward trend
in such an instance indicates more than av-
erage growth relative to the median of the
conversion sample; a downmatd_tren0,, the
opposite.

One other item of i rmation which
looks interesting (an o some extent sug-
gests a problem area) is in the Arithmetic
Applications data, where he makes a score
of 20 in the fall but nas a gain of only 2
points, to 22, in the spring.

However, the score of 20 gives him a
stanine of 8 in the fall randoth sample. He
probably already had been exposed to and had
learned, to a very substantial degree, most
of the material that was presented through
the fourth grade. (In or out of school? A
transfer student? Natur'ally gifted in the
;umber area?)

His failure to make a gain in score of
appreciable amount in Applications, though
he gained substantially in Concepts, might
very well be due to the fact that he did
get very much additional exposure to prob-
lem-type material consistent with his abil-
ity to perform as indicated by the stanine
of 8 in the fall.

This high math score and corresponding
stanine versus low reading score and corres-
pondipg stanine in the, fall also is a common
indication of a reading difficulty.

He has quite apparently used the omit
technique generously as a."don't know" indi-
catOr in every test both fall and spring
with the exception of the spring Arithmetic
Concepts Test, where he omitted no itemebut
still came Up with an R/A ratio of .84.

This is not too surprising in view.of
the fact that there are only 32 items in
thi8 test anyway, and his original score was
17 Right;and 6 Wrong. In the spring, he had
only 5 Wrong and 27 Right, for a gain of an

4extraordinary 10 points:

Comparing his predicted and actual
scores, we see that they are not only high_
but generally fairly, close (again' 'with the
exception of Paragraph Meaning), all of
which supports the conclusion that his read-
ing was a problem area in the fall., .

This possibility of a correctable read-
ing deficiency is great in view of the fact
that he makes an enormous raw score gain in
Paragraph Meaning, from a raw score of 19 to

-49-
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a raw score of 36 in the spring (stanine
gain, relative to separate sets of fall and
spring stanines,. of 2) while he improved the
R/A ratio - .66 in the fall to .88 in the
spring. It is the latter piece of informa-
tion that is most convincing.

On the whole., 'this child is not one who
is going to give anybody: any trouble in
schbol in terms of his subject matter ori-
ented performance.

His profile in the spring is, remarkably
uniform in comparison with his measured men-
tal ability, with the noted exception of
Concepts where he has exceeded the expected
stanine substantially. Everything else is
within chance limits of his Otis-Lennon
grade stanine of 6.

The effect of regression, it must be
noted, in above average ability is to main-
tain the status quo or regress toward the
mean; he did not regress.

The smatter of making a test profile fdr
any child is one of great concern. It shows
a great deal graphically if the profile is
in comparable units. Hence, the scores have
been profiled in separate stanines for fall
and spring, which are comparable because the
Atoup is comparable; i.e., identical, in
fact. This point is rather subtle but of
great significance.

Sayingthis makes it necessary. for us
to try to clarify the idea back of this
method of indicating change or inconsistency
in growth pattern.

,

This writer has long advocated profiles
in such comparable stanines as a way df're-
flecting growth rather.than measuring itE-
rectly by the magnitude' of ,a change in Some
kind of standard-score.

direct measure of growth has long
been sought as a highly desirable statistic,
but this has proved to be almost impossible
to achieve in anykindof continuous stan-
dard scores because-the _Continuous growth
curve the line of relation drawn-
through medians or means) varies in slope
fromsubject,to subject.

Any set of scaled scores that attempts
to dowhat Thurstona'sscale_d scores are
supposed to do, namely create a kind of ar7!
-tifical absolute zero and to, scale the
scorealong a continuum frodthe very be-
ginning graded to the highest possible
grade, is doomed to failure as a measure.of
comparable growth unless the growth curve is
the same in all areas. Fuith6rmore, the
growth potential of a child is just not go-
ing to -be the samefrom subject to subject

or from one grade to another, for reasons
too numerous to mention. '

In a subject such as Word Meaning,
growth is very subject to influences from
the total outside environment as well as
from in-school instruction; while in another
subject (such as Arithmetic Applications or
Problem Solving) is very largely a school-
oriented skill with, generally, little or no
outside incidental learning.

Fundamentally, the idea here is that a
chiles. "growth" (i.e., tested development)
is reflected by the extent to which he devi-
ates from the average of his peers and/or
from his own average from year to year al-
lowing for random or chance errors (standard
error of measurement).

In addition to the tests which we are
including in ourtprofile, we have added one
more statistic; namely, a Composite Prognos-
tic Score based upon weighted stanines.

Such a composite is by far the most
stable vane of any other single stanine
score. Obviously, because it will be made----
up by a weighte4, average of the stanines

'within the total number of tests of achieve-
ment plus the measured mental ability test,
the item base is much greater. This makes
for a more reliable individual pupil refer-
ence point.

Weights can be assigned to the tested
elements either by statistical methods or by
judgment. In this case, the weights. used
were judged weights very similar to those
used for-years in.the writers New Hampshire
statewide 8th grade programs' and other simi- -

lar programs.

Case #452 has stanine composites of 6
fOr..both fall and spring,.using weights as
listed below: 1/

OLMAT Raw Score 3
SAT Paragraph Meaning 2

' Arithmetic Computation 2
" Word Meaning 1

-" Arithmetic Concepts 1
" Arithmetic Applications 1

-ru

1/ The Composite Progifostic stanines for
this individual were obtained by averag-
'ing his separate stanines; in general
practice the sum of the weighted stanines
are re-scaled to avoid the., shOnking ef-
fect of an'averaging procedure.

-50-
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Constant Failure as a
Persona ity Deteranent

Another child, perhaps a slow-learning
child with stanines running in the 2-3-4
range, all too often will experience the
constant stigma of failure because he will
be at the low end of the stanine scale (for
shame!) and, as a result, will rapidly de-
velop a negatLhie attitude toward school and
toward his own learning potential.

r
Test results consistent with potential

can never be considered to.be evidence of
failure. Therefore by tracking a child from
year to year, using his own weighted stanine
position based on both mental ability plus
measures fDr achievement to obtain a Compo-
site Prognostic Score, we are able to see to
Clat extent he varies from year to year on
an empirical basis aad thus grasp more firm-

-4* ,

.460,

je

ly the type of individual we are dealing with.

Of all the scores reported, the Compo-
site Prognostic Score gives the most practi-
cal single estimate of what could be expect-
ed from this pupil barring some traumatic
changes in some aspect of his situation.
The results in this case bear out this con-
tention.

Let us abandon all talk of success or
failure where test scores are involved and
we will be well on our way toward obtaining
acceptance from the child of what he is as
regards verbal: learning and without stigma,
because it is no one's opinion but a reflec-
tion of facts!

This assumes the development and ac-
ceptance of the practices and attitudes ad-
vocated in this report, including especially
the reality of great individual differences.

-51-
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SAMPLE B

INDIVIDUAL PROFILE CHART AND PERSONAL DATA SHEET

New HampShire Statewide Testing Prograin
Otis- Lennon Mental Ability Test:. Elementary II: Form J - Fall 1969

Stanford Achievement Test:, Intermediate Form X - Fall 1969 and Spring 1970

GRADE 4

Case # /0/ RANDOM SAMPLE_Z TITLE'l Boy je!Cirl

School:. Public / Parochial City or Town DOVER
Date of Fall Testing 1013.014,9 D of Birth 12.1140 Age: ji_years 11 months

Median Grade 4 Age, Fall 1969: eprs 4vmonehs - Random Samp,l/e. 1,/ Title I

Norms OLMAT - National DIQ /00 Percentile Rank:. Age.JU Grade ..1(0 Stanine: AgeS'Gra de 4
SAT - State - Random Sample /Title I

- .

GRADE 4 STANINE'S Fall (_____) Spring ( )
Comp.

Word Para. Arithmetic .' Otis- Frog.
Stanine Meaning aanin4 Comp. Conc. App. t itinnon Score Stanine

9
9

8

7
7

6 n
6

5
5

4 cr o o 0 4

3
3

2 e 2

8

1
1

F S F S F S F S Fall F S

16, 1, 5 5 y if 5
n d ,/;/. ts ;ye

t sty ezo_ /9 17 -

F S

Stanines a 11

RIGHTS 1,17

Omits 0 0 00.0 0 0 0 0,04* 0
No. of Items Ili 60 39 32 33 80

A:11)1t)sts (RAMC .111 ,Y4. 17 ,13

Pred. score.sa /1.7, 14.7 X./ MI 14.3 124 PO
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SAMPLE B

Our second sample case is summarized on
the Individual Profile Chart and Personal
Data Sheet preceding this interpretation.

This case was drawn from the random
sample and is a boy going to ptibli school"
who, at the timq of fall testing, was 8
years..and°11 months old compared to the me-_
dian age for the grade of 9 years and 6'
months. His Otis Deviation IQ was 100. His
percentile rank on the Otiswas .50 on an
.age.basis and on a grade basii only .36.

Note 'first the discrepancy in .the chro-
nologi`cal age. This child is about 7 months
younger than the average age in the grade,
but hts intelligence level as recorded is ,

about typical for the community in question.

Seven months minus difference at the
fourth grade level in of chronological
age,and in this case quite unquestionably
an equal or greater difference in Mental
age,'caq make a substantial difference in
achievement.

.This child must have been admitted to
achool about as early as the law would al-
low. Without question, he would be better
off if he were in grade 3. rather than in
grade 4; all su6sequent data support this
conclusion.

At this point, with all the evidence in
hand, we must ask why ht was ever allowed to
get into 4th grade! 'A true ungraded primary
system, would have certainly found it highly
desirable to give him at least four years to
complete grade 3, and possibly even five
years!

'

Turning now to the data at the bottom
of the profile sheet, we.see first one very
nptable element; namely, that he -has omitted
no items on any test including-the Otis-
Lennon.

In 'Other words, he has immediately in-
dicted himself as a guessinerson since,
with this chronologickl age and this level
of mental.ability, he'couldfnot possibly be
working effectively in the latter part of
any StanfordTest, all of which have been
showd to be difficult for the average child
in the state as a.whole,-and certainly zilch
too difficult for the younger, children in
grade 4.

Looking first at his earned score on
the Otis-Lennon Test, we tee that he re- ,

ceived a score of 26 Right out of the 80
- questions,, whiCh is only 10 points of score
above the chance level. This immediately -

.T raises the question as to how he could get

Ia

an IQ of 100 with such a relatively low
score.

lir

The answer must lie in the fZet that he
was taking a level of the OtislLennon that
was too hard for him by virtue of'the fact.
that he was in the fourth grade in spite of
his.being.underage for the.grade, and the.
Otis-Lennon level fused was one which was
recommended for use at the'fourth'grade lev-
el but this was the lowest grade at which it
should be used.

Furthermore, the directions do not make
any allowance whatsoever for the influence
of guessing. A glance at the/pattern of his
responses on the Otis-Lennon% as shown on
the Item Analysis Data sheet, ,indicates that
he answered a few items at the beginning of
the test correctly and then began a Right-
Wrong type of response which degenerates at
about #17 into a pattern-which could be ac-
counted for almost wholly by random marking
without reference to the test booklet at
all.

It is possible that he really only an-
swered about twelve questions on the basis
of knowledge, and the remainder of the
Rights are largely due to chance. A.score
of 12 in conjunction with his age would
yield an IQ of only 177, apd not 100. This
is probably an underestimate of his mental
ability-level, but it certainly is strong
evidence that the 100 is too high.

For example, he does get an occasional
item correct well along toward the end of
the test, the mast outstanding example being
item #75. However, this is preceded by a
string of five Wrong responses and the five
subsequent items are all answered incorrect-
ly as well.

The Otis-Lennon-is an 80-=item test with
five alternatives and no specific warning
against guessing. The average chance score,
therefore,-on the test is 1/5 of the total
number of items,'or 16, and, his earned score
of 26 falls only 10 points above this aver-
age chance level.

It, would beentirely within the realm
of possibility for him to have gotten a
'score of as high as 26 without everolooking
at the test booklet whatsoever, but simply
marking the answer sheet; but the fact that
he, did answer a sequence of items at the be-
ginning of tht test correctly is convincing
evidence that:this certainly was not the
case.

e
His percentile ranks on the Otis, both

On the basis of theage grOup to which.-he
belongs and the grade group, are, based upon
the score of 26 on the assumption that this

-54-
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is a valid score. Even so, he achieves a small.
percentile rank*of only .50 when compared ,. -

with other children of the same age,'who At this point, we are led to raise the
would not typically be in fourth grade and hypothetical question: Where did this child
certainly not if-their performance during pick up the "Attempt-Alr pattern of re-
the first three grades-was what could very sponse? Was it early, in the attempt to
well be anticipated it was from the data we.- live up to a role in which he was quite un-
have at hand.

f
wittingly cast by being dmitted at such an
early age? `44

II
His percentile rank according to grade

is only .36, meaning that his score of 26 is One must further wonder to what extent
reached or exceeded by 64% of children In hip performance.in class was comparable to
the fourth grade in the national standardi- hi performance on the tests that he took in
zation population on which the Otis norms the Stanford plus the Otis.
are based. .

In other words, according to the teach-
A Consideration of Rights, Wrongs, and Omits er's observation did he appear to read fair-

ly well? Was his seatwork in arithmetic
Looking at Che data provided at the reasonably good? Or, on the otherhZnd, did

bottom of the profile page, we see first of the teacher perceive him as being essential-
all that the Right scores are low, not only ly a slow-learning child? Was there any
un the Otis but for all of the tests in the recoggition of the fact of his being under-
Stanford Battery. In fact, the only in- age agPfuell as probably below average in
stance where the number of Rights exceeds mental ability, if one allows for guessing?
the number of items answered incorrectly is
in the spring of the year, when he answered() Summary
36 items Right in Paragraph Meaning and an- (....,

swered incorrectly 24.
, After a care 1 examination of the test

information, takin into account the pro-
His gains from fall to spring are rea-. clivity of this ch ld to mark all responses

sonably, good. In fact, the gain from 19 to regardless of knowledge and his generally
36 in Paragraph Meaning, I.f. it could be tak- poor R/A ratios, we have to conclude that
en literally, would be an astonishingly high his tests were substantially

*e.
invalid as mea- .

gain, and his gain in Word Meaning from 6 to sures of his true status both in the fall
17 is hardly less surprising. and in the spring, although the tests do

suggest some rather amazing improvement in
Rights /Attempts the language area during` the course of the

year.
As indicated in the text, the RYA!;iratio .

,

shows the proportion of all items attempted The true nature of this child's perfor-
vhich were answered correctly. As one would mance is really seen best in the summary of
expect from the data previously presented, his item by item responses, as we see the
he tends to be under the median values for pattern of chance responses emergingttcleally
fourth grade children, and mostly by sub- after a very few Of the eaqest items have
sthntial amounts. ,been answered.

Actually, he does. not exceed the median The Predicted Score
in any instance either fall or spring, but
his ratios tend to be better in the math As for all cases analyzed, we used the
field in the spring than they were in the formula Predicted Score = A + (A'/C x D) to
fall. This is also a group tendency, predict this pupil's scores on the Stanford
strengthened by the fact that these pupils AchieveMent Test. 1/ These'appear in the '

had been studying related material for a pe- last line Of the Personal Data Sheet.
riod of seven months, and therefore by some 4.,.....

amount had reduced the opportunities to For every test except Word Meaning in
guess by, their actual increment in know- the spring, which in itself is a curious
ledge. situation, the proportion of all items

. marked Right seemed adequate to make this
In the absence of any other informa- prediction reliable. However, -from the pre-

tion, one would conclude that this child had, viously established fact that guessing is a
made rather substantial progress ,in both vo- "way,of life" for this child, we know that
cabulary and reading during the seven months even.here his Rights scores for the first 20
between testing and that'his gains in the (23) items probably are inflated in most
Arithmetic area, although small, have to be
interpreted in view of the fact that the 1/ See pages 11-34 and 35 for further expla-
gains for the,state as a whole also were nation of this procedure. .
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tests. (See Item Analysis Data following

the Individual Profile Chart and Personal

Data'Sheet.)

In Word Meanipg, only four responses in

the first twenty are correct, and one of

these is.followed by a Wrong response in the

spring.

In Paragraph Meaning, there are ten

Rights in the fir,0*.23 in the fall, but two

of these have a "W" respvse in the spring. 4

To take one more instance, in Arithme-

tic Concepts nine out of the first twenty

fall responses are Right, but of these four

are followed by Wrongs in the spring!

In spite of all this, the agreement °of

total Rights (by machine) and our predic-

tions are.notN off badly. Of the ten predic-

tions (fall and spring), eight are lower

than the actual score, one spring prediction

is the same as his earned score, and in one

his fall prediction is fractionally higher.

is is the.type of pattern expected of

a gu sing child; rediction lower

than machine scores-
i.e.,

'The first twenty'items

are t eas items, where guessing is less

VINO.

necessary because it is actually easier (or

/ more satisfying
psychologically) to` answer

out of knowledge than to guess; while later

items of increasing difficulty are impossi-

ble to answer, except
byguessing, in almost

every instance.

One must conclude on every basis that

this child's performance on this test should

be completely
disregarded as a valid measure

of his knowledge, generally overestimating

by substantial margins what he is truly ca-

pable of doing'and makinit very desirable

to throw out the results totally.

Perhaps the most significant thing that

can be said abouti,this child is the fact

that if one were to deal solely with total ,

scores or with the stanine profile, entirely

.erroneous conclusions could be drawn.

It is only when one notes that, there

are no omits, and then actually looks at the

list of item responses, that the conviction

that his test result is invalid groks so,

strong as to make it necessary. to declare

the case totally erroneous and actually a,

detriment to the child to be retained in his,.

record.
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SAMPLE C

This third and last case we will dis-
cuss is very interesting because it is so
different from the two previous cases or
from a typical profile pattern.

It is a girl in a small city. As of
the date of testing this girl was 9 years
.and 1 month of °age, making her five months
younger than the average of her grade at the
time of testing. In this respect, she is
similar to the previous case. However, she
differs radically in that her Deviation IQ
onthe Otis-Lennon Mental Ability Test is
128 and her Otis-Lennon percentile rank by
age is .96 and by grade is .93.

Turning now to the data tabulated at
the bottom of the Individual Profile Chart
and Personal Data Sheet and considering
first her fall performance, we see that she
has made use of the Omits option'in dvery
one of the five achievement tests as well as
the Otis-Lennon, where she had a Right score
of 57, a Wrong score of 15 and Omitted 8

$ items.

Her R/A ratio is high for Word Meaning
and Paragraph Meaning, as it is for the ,

Otis. It also is high for Arithmetic Con-
cepts'and only slightly lower for Arithmetic
Applications, but in both instances her R/A
;ratio.is,higher in the fall than it is in
the spring. This is a reversal of the situ-
ation found for the group as a whole.

Her R/A ratios for Arithmetic Computa-
tion are low, quite unsatisfactory as a mat-
ter of fact, with,values only of .32 and .34
for fall and spring respectively. The rea-
sons for this become perfectly evident when

^you'study the data on the Item Analysis Data
sheet..

This girl's gainsrom fall to spring
are notable in Word Meaning and Paragraph
Meaning, but it is evident that something
has gone very badly awry in'the arithmetic
field.

Considering first Arithmetic Compute;
_tion, she makes a &pin from,fall to spring
of only 1 point, &ding from 97to 10, and
both of these scores-are very near the aver-
age guessing

In Arithmetic Concepts her scares are
higher, but her gain in score is only from
19O21, or -2 points Of score compared to
about 4 points average. gain for the. random
sample.

.-
. .

tier scores are more reasonable in Conr
cepts than they are in the other fields of .

arithmetic, but the bloom is taken off the

et
.

";
.41'1%1Y1.

blossom to some extent by noting tha,she
begins a guessing pattern almost fro6 the,
very beginning.- She has tan responses
in the first ten easy items; she has two
"RWP responses in the first fifteen items,,

. another for item #22; she attempts all iteMs,
in the spring but misses'six out of the list
fifteen items. -

The items she answered "RW!' are partic-
ularly serious, as such responses are almost
a-precise indictment of the response as be-t
ing a guessed response.

Arithmetic Applications in many ways is
the most peculiar of all the tests. Odly in
the first block of, five items does she dem-
onstrate knowledge that you can dependon.
In the second block, three df her fall re-
sponses which wVre correct become incorrect
in the spring ( "RW ").; in the third block,
three responses were Right in the fall and
Wrongldn the spring; before the end of the
test stie has reversed two more responses
that were originally Right to Wrong iin the
spring, makiAg.Atotal of eight "RW" re-
sponses. .

..':

Her last, three groups are all suspect
.re guessing. Finally,-heE'score of 17 in

;eit

the fall drops to a scor of 15 in the
spring, implying no ga' t all during the
seven months periodi.i ...fact; a loss of.2
points as compared to:a 'gain for the total
group of. 4 points. .

,.. *

Her predicted Scores coincide fairly
well Kith her earned scores for,all tests
both fall and spring. . -,

'..f.

...
6 0

The stanine profile of her performance,
remembering again that these are sepat'ately A

computed sfanines for fall and spring, would,
suggest that she has moved along pretty much-
in synchronization from fall testing tea=

' spring, there-heingnogreater difference
between stanines than 1 point.-, A,drop of 1
point. is to be.found. in each of the three

.

Arithmetic TeSts, while A gainof1 point.is.
to be found in Paragraph Meaning, In Word -,

Meaning, her stanine is identic&n.
. . .

With her Otis-Lennonscore and DIQ, she
should'have greatly exceeded state average
perfo.tmance. Hence, he definitely has an
arithmetic problem. La6k of,mastery of fun-
damentals S. thebeseguess because this AA
a familiar pattern for very bright children
who ,pften are lax in rote learning.

.

. It has, been 'repeatedly stated thrOugh-
put tfiTs report that Word Meaning and Para-
graph Meaning are subject's in which status
on. a standardized test depends almost as
'much on what happens outside of school as on
school-learned knowledges and skills. '

-59 -
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Of the' three Arithmetic Tests, Concepts,
dfaws most heavily on the reasoning-type
factors to be found in .0tis-Lennon, and this
is the%one arithmetic area where she is
above the statewide random sample in the
spring.

Conclusion'

This child is pot working up to capaci-
ty in .any pest and tlearly'has what would
amount t6 a:specific disability in arithme-
tictic that very often characterizes the very
bright child to whom over-learning of basics
(e.g., 100 addition and subtraction facts

. tkit

N,

. r

0

ti

.so-

a

art

tl

and multiplication tables) as a result of
instant repetition is boring and

,

If this writer ware dealing with this
part' lar child, his first step would be to
inves".tigate the arithmetic -area more closely
by id'eTtifying the pattern of answering the
items' or each of the three Arithmetic TeSts
Co di&dover the kinds of mistakes the child
is ps9.ng, and specifically to decide wheth-
er °pi:not these errors were largely due to
probOle lack of mastery of the addition-
subtraction facts and of the,multiklication
tables, as suggested.

1

I
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PART III

COMPARISON OF JITLE I CASES WITH THE RANDOM SAMPLE.,DN ALL ESSENTIAL VARIABLES

INTRODUCTION

From the beginning, we have emphasized
the fact that we have two populations being
treated identically so fat as testing is
concerned; including the time of the admin-
istration of the tests, the conditions under
which they are administered, andall other
similar variables.

' This section dt the s tudy is similarly
organized. The analyses of data follow the
general format found in Part II., This study
is not to be confused with an earlier Teport
which also involved Title I children for the
whole state as wel1 as the random sample of
the state. 1/

Our first conClusion must be that Title
I children are, indeed, different from the

, total population (or from the random sample,
already shown to be reproesentative), and
this difference runs through every test ad-
ministered and all subsequent analyses.

It would become rather boring and less
productive to make a.routine comparison ex-
acitly the same as was done for the random
sampre, so 'we will concentrate on differ-
endes.

' It islessehtial. that a sufficient
ount of detailoadcomP'aristm should be

built into this reWt to convince one that
essential generalizabkOns Change greatly
when one moves from a population such as.the
random sample to the Titj.e'I group - othgr
than the fact t?Cat the Title Igroup perfor-
mance drops on the'gccire scaleg..

'
The test.in questiort' may be'i mental

ability test with a DeviationIp, or it may
be ParagraphMeaning, or Arirthtic Computa-
tion, or Science, In every: case, there.'is a
drop from random sample to Title I.

In no case does the aVerAtf-of',..the Ti-
tle I group reach or excad that of the.ran-
dom sample, but in every casesome of the
children in the Tittle I gooup do teach or
exceed the average score of ch4dren, in the
random sample. In other words, Ehere are
Overlapping distributions.

1/ "A Description and Evaluation of the
Statewide Testing Program in New Hamp-
shire in 1968-69 and 1969-70 Under the
Sponsorshipof Title and the Signifi-
cance of the Data Obtained forEvaluation
With This Activity." Prepared by the Teat
Service and Advisement Center. 197W

No additional research was needed to
reach this conclusion; it 'is inevitable be
cause of the substantial variability of`
children's ability and the spread of en-
trance age over at least a year's span.

Some of the very bright children in the
state have been included among the Title I
children in this study, for reasons which

:cannot now be ascertained because they are
local and expedient in nature.

. .

We can only assume that (in part, at
least) the rpason arises from the'somewhat
unrealistichasis by which the law providps,
for the selection oX.;hese individuals. .

Some of the other more evidential reasons
wiLrbe discussed later.

The Original Title I Report

It is pertinent to remind the reader
that the basic score comparisons of the
tle I populatioN-17 the random sample, as

..-Tdelr.as the state as a whole, were done in_.
great detaii.in the first replort entitled:
"A Description and Evaluation of the State-
wide Testing Program in New Hampshire in
1968-69 and 1969-70,"

Much, of the data in the first part Of,
'this section-Womes directly out of the ear-
her report, and'it is 'highly recommended to
anyone who is making a careful study of this
reportthat he ofbtain the earlier report

. first to provide the necessary background.

Section VI of the original report is
specifically concerned with the comparison'
ofthe random sample with the total state
.population versus the Title I- group,

To save thetime and bather of consult-
ing the earlier report, or in some cases its
unavailability to the reader, we feel im-
pelled toTepeat here some.of the essential
findings:"

1. The Title I Sample'available for
study cannot,in any waybe considered a ran-
dom sample from the entire state - nor even
of the group which normally would be consid-
ered eligible for Title I assistance .by

'% strict adherence to the law..

Some of the-larger cities in thee
state chose to goth'eir own, way so far as
evaluation was toncerned, and there is-noth-
ing in'the national law to prevent their do-

.sing so.,

HenceN_to some extent qur Title
...populatioli must be considered a biased sam-
ple of all Title I cases, in the state. In'

-ln
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.

bieg would not be in the direc-
of intreasad ability level of the Title

I children tested in our group. It might
/ even haveecieased it. Nobody knows for

/- --sure:
s

, -We can be aure it was the Title I
aample,fncfudTd in this federally funded
Rkogr,aMLin Ne1.0-1aMpshire. This is important
b4calise It bears- upon the extent to which
gePeralizations.dah be,made to other Title I
:programs'imother stat6S1.-

2. The compdsition of therlandom sam-
ple group had approximately equal,numbers of
boys and girls; on the other hand, the Title
I group is disproportionately-boys, having
617::,iersus 39% girls.

One could'conidei this dispropor-
tionate malenebs to be a local bias if it

not happen so frequently in so many
studieslof the disadvaOtaged'Or handicapped,
delinquent, or poor-achieving child in
school.

,

(This writer did ntlinerous studies,
for example, of delinquency and emotional
-.:

..instability in the schools of Pinellas Coun-
'ty, Florida,'and found repeatedly that about
two-third of these cases were boys. The
writer also waain direct charge of the cor-

,-.. rective reading program in the county, and
-,'here, again, about two- thirds of the chil-
-1-dren under instruction in the corrective.
,eading program were boYS..).

The iterature is full of compari-
sons of this ort therefore, one must-as-
sume that whatever the basis is for choosing
the children for studies of-this sort it has
very generally resulted in about the same
disproportionate number of boys compared to

-girls. ,

3. The Title I 'sample is older than
the random sample.

This follows'from the arbitrary and
unreasonable entrance` requirements held to'
almost uniformly throughout the state - and
most other states; for that matter. Minitum
age for entrance into .grade one
state varies, but generally children have to
be 6 years old not later than December 1.

The difficulties =found by Title I.
children quickly show up and result in re-_

.

tardation unless the school system has an
ungraded'primary system. -

The Title I boys averaged-9 years
and 11 months of ase;-girls averaged 9 years
and 8 months of age - an interesting phenom-
enon. The total population- of Title: I aver--
aged-9 years and 10 months of:age.',,

The median age at the beginning of
tht fourth grade testing in October for the
state as a whole was about 9'years and 6
months.

By contrast, the random sample of
children chosen for our study was slightly
younger and brighter than average, being 9
years and 4 months of age; but this was a
factor over which the investigator had no
control.,

The fact that this sample was
tested in the spring for our convenience re-
sulted in a substantial iaation in the
number of cases identified by computer to be
included in this study, as discussed in the
original Title I report.1/

Comparing totals only, it appears,
then, that there is a-6 months age differ-
ence between the random sample (complete
cases only) and the Title I group.

4. 92% of the Title I children fell at
or below the average random sample Deviation
IQ of 102.

The Otis-Lennon Mental Ability
Test: Elementary II Battery: Form J was ad-
ministered statewide at the beginning of the
test program (Fall 1969). The Title I boys
earned an average Deviation IQ of 85; the
girls, 88; and the total was 86. The aver-
age for ..the entire statewide population in
Grade 4 was 101.

At this point one must ask oneself
if it the intent of the lawmakers who
framed Title I to provide a program for '
slow-learning children - which, in effect,
it did.

The answer is emphatically, "No!"; 0
it was to proNide a special opportunity for
children doming from disadvantaged back-
grounds. 7

We have no way of knowing that the
average mental ability (as measured) of the
parents of these children WEErof than for
the population'as a whole, or whether the

'

lower IQ's of the children in this program
were due to the disadvantages under which
they lived.

-r
.

It's specious to say that a child
--does better if he's under stimulating cir-
cumstances at home (and/or in his general
environment) than he does if he's in a re-
stricted and itpdvertshed environment.

Neither the disadvantaged alone
nor even the most fortunate people in the .

1/ Ibid.
.40
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state in regard to environment have an a
nopoly on brightness. Very many o our
ablest people, in the-history of this coun-
try especially, have come from homes of
great poverty and hardship with very few op-
portunities to :'make something of them-
selves" except as they went but and found
these opportunities on their own initiative.

As new technologies develop in
th4s technological world, they're going to
develop because some people with creative
ideas, regardless of their backgrounds,
bring to them the dedication it takes to
stick to something until the job is done.

%What Mental Ability Tests Are

Mental ability tests are nothing but a
series of tests to roughly sort out and
bring some order to the hierarchy of abili-
ty. They consist of real-life problems,
generally not school-oriented, which are
stated in verbal terms but which require for
their solution a variety of skills.

Sometimes they involve knowledge of vo-
cabulary. Sometimes they involve solving
problems seemingly related to mathematics
anti physics, in the type of thinking in-
volved, but seated in simple and untechnical
'L.erms.

Ail of the prOlems involved in any
`good mentaa ability test are briented,spe-
bifically to the whole environment as the.'
source of knowl,edge: The greater harm, how-
ever, lies in employing a test of this sort
with the disadvantaged child who, because of
his meager background, is unable to cope on
equal terms with someone no more `alert- or of
no greater dental ability than he.

The tests reflect, but do not measure,
the magnitude of the disadvantage" as, re-
gards school accomplishemeng.

, , s ..,.

We'need.to be sure, for example, to
choose a test such that nothing in the test-.
taking experience adds to his difficulties.
°Practice 'sheets, CgT-5-ful oral instruction,.
time for queStions before testing, etc., all -
can help.

.

:

_

. -
_

.-.. - .

Test - taking skill can and should be .A

taught,as
..

a prereqUisite of actual test ad-
ministration.. However, by the beginning of
the fourth grade few pupils will not have
been subjected to objective, testing in this
s tale . - ,.

. . ,..

Moreover, if one divests himself of:the
'idea that these tests measureknative intel-
iliice or something that ca6naET762TFO
bY.enrIching and 'expanding horizons, most ,of.wiour .nangupe 'disappear. For all practical
. t:

purposes, tests of this sort reflect what a
child is able to do at a particular moment,
but not necessarily what he will be able to
do if he is given proper stimulation.

The sad part isnot the instability of
mental ability measures, but their consis-
tency over a wide sparrof years.

Perhaps of greatest importance of all
is the fact that the general mental ability
test is the one test that correlates most
highly with almost any other measured school-
learned skill. This is not only true of
reading and vocabulag, which are themselves
saturated with language, but it is equally
true of mathematics -.and particularly so of
concepts and applications.

It certainly is true of certain aspects
of science and social studies testing-also,
especially in the middle and upper grades -
and especially in the more modern textbooks
where there is a diminution of emphasis on
knowledge of certain facts about history,
social studies, or science in favor of the
development df skills in adapting to new
facts (which are developing all the time)
and in the development of ability to find
and assess information of relevance to some
problem that needs to be solved at the mo-
"ment.

Finally,'it is of greatest imports ce-
to emphasize in this study that the Tit e I-
chitaixenastudied were not chosen on the bail
sis of any mental ability measure or even on
the basis of a systematic achievement test .

program. All'of these came after the fact,
so to speak. %,

Children had already been selected and
allocated to Title I projects before the,
opening of school, so it remained to admin-
ister the tests to these children, along
with ail of the other children in the grades
involved (2, 4, 6, and 8 in the years indi-
cated), in October and to re-test the Title
I children and the random sample in the tol-
lowing late April and/or early May.

Differentiation 6f Achievement Tests

Let us now take a brief look et the
achievement tests - namely, the- &t.anTord-
Achievement Test: Intermediate r-t-atteyy:
Form X - and try to make a judgment as fair-
ly as possible as to the extent to which the
content of these tests is biagedin_fvor of
.one socioeconomic= group as compared
other. -

6

Id doing this, it has to be remembered
that thre is no single very prominent low
sircioecynomic ,group in the State:i"of-New

.
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Hampshire (as in the South or in our nation-
al metropolitan areas)." There may be some-
thing of a bilingual problein the northern-
most counties and in. some of the southern
cities, blit the proportion of bilingual chil-
dren is very small.

Looking first at the Word Meaning Test,
it is very important to remember that these
,words came rommaterials found appropriate
for the grade level in terms of the vocabu-
lary widely used in textbooks in this grade.
This was true at the 'time the words were se-
lected to'be tested and the items written,
but theprocess of item analysis eliminated
words which were not- functioning for the to-
tal group; i.e.; words too simple or too
complex.

This is the esstnce of reading instruc-
tion in the lower grades; namely, learning
the written symbol that stands for a partic-
ular worTwe already know when spoken. Lat-
er, the process'may be reversed; we may
learn to speak and write words encountered
first in reading! This, however, occurs on-
ly in the higher grades among children al-
ready rated good readers.

There have been, over the last couple
of decades, viokent controversies as to
whether dhe look-iay method. (or the whole
method, as it is sometimes called) is better
than the phoniakmethod.

There are arguments to be made for both
approaches, but probably the most unbiased
and uncommitted study done in thi's area

There were, indeed, hard items and easy seems to indicate that method makes rela-
items left in test; otherwise, the least tively little difference, provided the
able and the most able chi
tested would not have been a
,acceptable unbiased score.

ren in the group 'teacher adapts his or her instruction to the
e to make an need of the individual child. 1/

In Arithmetic Computation, as contast-
Incidentally, as we get into this study ed to most other school subjects, there are

we must conclude that the difference between certain basic knowledges and skills which
a survey test, such as Stanford, and a test have to be mastered, and.a lack of masfbry
intended from the beginning to measure the of these skills constitutes a continuing \
before -after performance at a single grade handicap throughout one's life.
in a single state or community is very
great; indeed, it.is much greatef than any For example, if a child does not know
of us realized, perhaps, until this study his 100Addition and subtraction. facts and
was ,carried out. -eventually his multiplication tables, he

will be handicapped constantly in doing oth- .
er, kinds of arithmetic.

He may be able to think his way through
certain abstractions in advanced mathemat-
ics, which really involves, little manipula-
tion of numbers but rather encompasses con-
stellations of ideas concerning the rela-
tionships between quantitative ideas.

Is all this repetitive? Well, perhaps
so: ,It will stand repeating. Some people
may read, only Parts III and IV!

°''f Paragraph Meaning, as contrasted to vo-
cabulary development alone, does, include the
development of certain specifically taught
skills - such as the ability to peke a pho-
nic attack on new words; that is, to derive
the meaning of words that are new to the
child in their written form - at least in
the context'of this test.

It on13> happens very rarely, and par-
ticularly with children who are low in gen-,
eral mental ability, that a word a child
might be expected.to learn to read is not
already known to him when it is spoken. The
child's spoken vocabulary tremendously ex-
ceeds his written-or-weading vbcabulary at
the time he goes to school, and _probably
through the lower elementary grades., For .

many petplethis remains to be true through
- =their -whole lives'.

1/ Chali, Jeanne. LearningTo-Read: The
Great Debate, New York: McGraw-Hill,
1967.-

1
-
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THE TITLE I DATA COMPARED WITH RANDOM SAMPLE

Enough has been said in the previous
paragraphs to-lead us directly into a com-
parison of the data for Title that is
strictly comparable in its nature to the da-

. to previously presented for the random sem-
pie:

In the random sample section of this
report (Part'II), we gave as histograms the
actual distributions of Word Meaning in the
fall and spring and also Arithmetic Compuia-
tion in the fall and spring. We will do the
same thing for Title I.

A test which is used at the beginnings
and again at the end of instruction, which
was true in this case, needs to be on the
hard side at the beginning in order to give,
the.pupils an opportunity for the maximum
amount of learning during the period of'in-
'struction.

Coupled with this; of course, is the '
corollary that the material that is not
known at the start is material to which the
child will be exposed during the course of
TH-J7ear's instruction.

Therefore we have to, be very careful to
be sure that the test does, indeed, measure
what' the teacher intends' to teach -f not so
much specific-item-by-specific-ite6 as in a
broad, general Way; not so much the
meaning of "attachment," as the broad skillS,
in method attack which will help the child
learn this word.

The Word Meaning 'best is broadly based,
especially as to type; but not with the idea
that these identical problems define the
curriculum The child's eventual vocabulary
'is much larger than any curriculup in word
meaning.

The test sample. is so small ar sample of
the total vocabulary that neither this test
nor any other group of commonly usell.words
will, of a certai y, be found in the local
curriculum.

Word Meaning Contdnt
Related to the Title I Score Distribution

. '

These words represetit a 401X0S5 section
or random sample of tiA kinds of words Air-
drea at grade four are like's Y tokencouhteri
plus a good saturation_ofvuas thaS the
children should have been exposed t at
grade three" and some hgrder, ones to gi-vre-:
top" to the test: -

. -Ip Figure III-1, we giv'e tile Word Mean-
° ing di4trihution, for the fall. If one looks
haok-at the simliair distriAltion for the,

ro

random sample (Figure II-1), it is easy to
see that this test was much harder for Title
I than it was for the random sample; and yet
the Title I fall distribution does have
cases earning scores as high as 32 out of a
38-item test.

Th4 mean of 9.13 is substantially lower
than the-random sample-mean of 15.92, and
the random sample is considerably more vari-
able - as indicated by the comparative stan-
dard deviations.

Ths,point, however, is that the group
selected for Title I does distribute itself
across the continuum of vocabulary as mea-
sured by Stanford.

The important thing to note regarding
the Title I fall distribution (Figure III-1)
is not so Much the piling up at the lower
end, but the fact that the median (and mo-
dal) value in this distribution is only a
score of 8!

A\

Thee e average chance score on this dis-
tribution of four-choice items would be 9.5
questions answered correctly out of the 38
Items, which is the number of items included
in this test. The mean score of 9.13, as a
matter of fact, is slightly below the chance
level (9.5).

/

However, when the children were re- ..

tegted in the spring, the mean had moved up
to 13.2 (Fdigure 11-2) and, although the ,

I
gain of-A words or pointy of store) between
October; gnd May is certainly not anything to
be gleeftl about, the test at this point
does no look much different than the kind
of distribution we very-often get.with a
survey-type standetdized ,achievement test
with similar groups. :' -,

4-
.

Obviously., all those who earned scores
below 9 or 10 did not do so by chancealone
the problem' is (and always has been) fHow
many correct responses were obtained by
guessing?.

..

.

We do not give nearly enough emphasii.
to the fact that in tests of this-sort there
are large numbers of children who are clear-
ly working so far, below their grade level
that- they simply do not have Ole opportunity
to progress'very far above the guessing lev-
el during the'relatively short instructional
.percod of time involved (seven moihths). ,/tip 1 '')(

IT vocabula
i

y building ilt
f
plie local

situation is not specifically,a goal elf in-
struction but i§ left to incidental, learning.:
in connection with all Instruction, nocstan- /
dardized vocabulary :test,is Ourriculum valid,
(in the strictest sense) at tht local level:'
Not-.even a ocally-made ,test would be valid,o,

\.

-5- :
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Raw Cum. S ta - Fr e

Score % nine quency.

ti

.

4.

32 99 9 1 *
31 99 9 0 .

30 99 9 1 *
29 99 9 0
28 99 ' 9 0
27 99 9 0
26 99 '9 1 *
25 99 9 1, *
24 99 9 1 *
23 99 9 3 *irk

22 98 9 4 ****
21 97 9 2 *lc'

20 97 9 2 ** e-

19 96 8 6 ******
18 95 8 12 ************
17 92 8 4 ****
16 . 91 8 9 *********
15 89 7 5 ***** ,

:ti.

14 88 7 15 ***************
13 84 7 ''18 ******************
12 80 6 29' ******4c***************:*******
11 74 6 23 *i*********************
10 68 6 34 ********************************** - *,z.

9 60 5 39 **********************************4**** t
8 51 I 5 45 " **IA*** t******.**Ye*******.************4-*****A
7 41 4 38 ******4.******1************************* ,

6 33 4 40 , ***********************
5 23 ;.3 30

,
'************ **************

4 16 3 28 ***/1.*****'******************
3 10 '2 25 *************************
2 4 1 9 *********

2 1, 9 *********
432

FIGURE 'I I -1
Frequency Distribution, Cumulative Pera t Distribution, and S t nes
Plus His togram. Showing Shape of Raw Sco Dis tribution" Graphic 1 ly

Mean' 9.. 13

* Each ,* = one case

TITLE I ' - WORD MEANING - FALL L969*
S t Dev - 4.98

-6-
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it`

I

Raw Cum. Sta- Fre-
Score % nine quency

:f

34 99 9 1

31 19 1

32 99' 9 2 **
31 99 . 9

30 99 9 1 .*

29 99 9 5 *****
28 97 9 0
27 97 9 2 **
26 97 9 3 ***
25 96 8 4 ****
24 95 8 5 *****
23 94 8 5 *****
22 93 8 12 ************
21 90 7 11 ***********
20 88 7 14 **************
19* 85 7 8 ********
18 83 7 21 *********************
17 _38 **************%******
16 73 6 33 *********************************
15 65 6 21 *********************
14 61 5 26 **************************
13 55 5 26 ***t**********************
12 49 5 16 *******-k********
11 45 5 23 *Irk*****AA*************
10
9

40'
33

4.
4

30
40,

******************************
*******************************4********

8 24 3 25 ********p****************
7 18 3 19 *******************
6 13 2 25 *************************
5 8 2 15 4***************
4
3

4
2

1

1

11
3

***********
*** 'a .

, 2 1 3 / 1 * ** /
1 1 1 *

434

a
FIGURE 111-2

Frequeicy Distribution, Cumulative Percent Distribution, and Stanines
Plus Histogram Showing Shape of Raw Score Distribution Graphically

TITLE I WORD MEANING - SPRING 1970*
'. Mean - 13.21 St.Dev. - 6:11

* Each. * = bne case

I

'
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e
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either, Unless .a careful-study , was made of
the words taught during the School year.

The closest approach to a valid test at
the, local level would be _the word list ac-
coMpanyingthe'readingseries,'plus
matter of'personeropinidn) the words taught
aS,part,of spelling instruction.

It is much more important to measure
the children at. the' low end of the achieve-
ment'scale than'it is to measure .those at
the top, since those at the top will exceed
by substantial margins the average vocabu-
lary pelCformance of children at their grade,
due to general environmental ,.factors as well
,as instruction.

The Averagb ,Chance Score

We al-so see that 261 children in ,this
group 'of 432 Title I children taking the
-Word Meaning Test in'the fall (Figure III-1)
-achieved scores of 9 or lower, which means
that they scored essentially at the chance'
level. In other worae, if these children
-had simply Mar.ked_rhe'paper without ever
looking at it, they would have a 50/50
chance of getting as high a score as they
earned.' "

The average-chance scor, depends on the
number of` alternative choicet provided and,,
'the number of items. It ft a fraction with
"1"'as the numerator and the number of al-
ternative's as ithe'denoMinator times "n"
items. Thus, for a four-choice test it is
qn,'where "n" it the number of items- in toe
test.

. -

Arithmetic Computation Distribution
Characteristics

Turning' now, to' the Arithmetic Computa-
tion Test, it 'is evident that this testis
also too hard. It ig'too hard even fdr the
random sample. It is a,39-item test, bur
the highest score obtained by ;anyone is only
?9 in the fall random sample group.

Arithmetic CompUtaEiOn is a fiverchoice
item test; and therefore by chance, on the
average, marking the an&er sheet wfEEt
reference to the test would givel!:an
ual a-atoreof 1/5 of ,the tOtalttiumber,ok

'items (39), or 8 items right in:roundhfim-
,

bers.'

(Eight is the average ,ot, a.tnprei41 dis-
tribbtion of errors for 39 f,iVe-4pice Items
but the standard deviation pt:thisdistribur
tion, Which cannot, . be exactly obtained by
-any simple method, is probably abdbt 4. or 5

. ,,
points. ) A .. '." I i

' I 40 1

11 " .. ": t:

. / I 7'
. r

In the random sample in the fall pro-
gram, 26%,of the children had scores that
could have been obtained as frequently as
177EEy chance, assuming all 39 items had
been marked. This dropped to 8% in the

majori-
ty

and large a very substantial majori-
ty of children answer the questions they
know and omit many of the remaining items;.
these they do not mark by chance, obviously.-
This s as it should be.

This study is most revealing in showing
that the proportion of those who do use
chance marking is substantially greater than
we had suspected,it might be. We must ask
ourselves, very seriously if this is a toler-
able situation.

But what about the wrong reSponses?
What proportion of wrongs to rights is ac-
ceptable? In a work-sample type item, where
there is little or no chance of guessing,
the proportion would be zero!

,

Thesttuationnarurany is worse in the ik
case of Title-1, with 41% of, the children 71
achieving scores at the average chante level
or below in the fall. (See Figure 111-3)
This means, of course, that there will be a
roughly equal number of others who most
likely have earned higher,scores by chance,;
they were among the lucky ones in their
choice of correct answers, if you take.their,
point, of view.

-0

All this theory applies only when all .
the items have been marked, or'a chilr;ho
attempts 29 of,a 39-item test, 29 not 39)
is the-effective test length for that child
and the chance situation is changed. -This .

is the fallacy of th raaitional correction
Tor chance.

.

Remembering. now that we have concluded
prior to this that a difficult test is de-
sirable at the beginning of the instruction-
al period, we note that the mean for'the
random sample was-11.46 in, the fall but that
thisjumped to 18.34 in the spring, or a to-
tal of about 7 points during the course,of
the seven-months period between fall and
spring testing;

For the Title I group, the gain-' only
434 poriiEsTEuE7375 view of the fit that
this _is a_ much less able group) this is a
notable gain by comparison.` (See Figure

Therestill'remains about 17% 81
the group, even, in tire spring, who areat,
the average chance le.vel or below, all other
pravfdusly,stated conditions applying.

e
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.Answer Sheet Study III

Raw Cum. Sta- Fre=
Score % nine quency

e\

21 99 9 2 **
20 99 9 4 ****
19 99 9 6 ******
18 97 .9 9 **********

17 95 8 1:4 **************
.16 92 8 10 **********
15 9Q 7 18 ****************14
14 85' 7 20 *********4**********
13 81 7 26 **********.k***************
12 75 6 32 ***14***********--k4c********tt****
11 67 6 39 ****************************?c*********
10 58 5 33 ********************4*********.***
9 41 5 .42 ******************************************
8 41 4 43 *******14A A'A A A *********************.********
7 '31- 4 41 , *********+*******************************
6 22 3 47 ********************************:*****VC*********

**irk5 11 2 19 **********irk** *
4 0 2 - 15 4**************
3 .3 1 9 *********
2 1 1 2 ** r
1 1 1 2 **

33 . .46. t

FIGURE' 11:1-3
.

Frequency Distribution, Cumulative Percent DistributiOn, and Stanines
Plus Histogram Showing Shape of Raw Score Distribution Graphically

TITLE I -'ARITHMETIC COMPUTATION - FALL r969* ,

Mead - 9.94 S t .Dev. - 4.03

* Each * = one case
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Answer Shedt Study - III'
"A,

S

Raw Cum.., Sta - Fre-
Score % nine quency

N. '
.

*
*

*

* . '

*
* **
******
***,
******
***/4
****

,

.

il

',

i

'

.'

,

.
.

e

.

.1

1

-% ,

_..,:', .

.--,

,-...,

-)

,
*,

_

,

..,
.

P

.:'

.

,

...

37
36
35
34 ,-

33
32
`31

30
29
28
27
26
25
24
23 .

22
21
20 -,,

19
18-

17 .
16

15
14 ,

13 -

12
11
lot

ii

8
7

- 6
5
4

.3
2

1

.

99
99
99
99
99
.99
99
99
99
97
96
95
'94 .

93
91-

89
87
85 :
111

. 76
72
67

62
53
48
41
35
29
21

17
14
8
.4.

3'

1,
' 1 '''

.

9 .

9
9

9
9

9
9

9
9
9

8
8-

8
8
8
7'

7

7

7
6

6
6

- 5

5
%
4
4
4
3

3
3

2..._

li
1
1
1
1,

1
1

-0
1
0
1
1
3
6

3

6

5
4
8

7

10
7

20
20'

18
.22
21

29
32
28
27
26
35
19

° 14
26
14
- 8
7

1
1
2

'
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*******
********4c*
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**************t*****
************'****1'*It*
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******************
*************** :-, *

-**************AAAAAA* ,
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FIGURE.III74
Frequency piseribut' ", Cdmulatixie Percerit Distribution, and $tanines
Plus Histogram Sh ng Shape 'of 'Raw Score Distribution Graphically . %,

,
..

,. TITLE T. -- =ARITHMETIC COMPUTATION - SPRING '19/0*
Mean k. x4.46, , , ...- ' . S t . Dev . - 6". 28. .

. . . (
454:1L

4

.

* Each * = one case \
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