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

"lished Truths about tests and testing. Tt

. ~grew out of, forty years of constant involve--

v

»

_.ment in testing, but did nof hold any part
"of present practices ih tést construction
and use as sacrosanct. ’

.o . V]

. Its purposes were not destructive but
hopefully creative,, with the constant goal
of learning how to make better tests. The
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 id-

" valuable data insufficiently used to imprgve
education’, byt particularly classroom in
struction. ’

It was also particularly motivated by a
growing dissatisfaction with the run-
mill multiple choice-type item, whic
this writer's opinion iy a fraud an

.‘unless conctet®-steps are taken to
RIGHT choice of answer in line'wit
tual existence of the knowledge i
tended to reflect. Y,

Many. people have contributed to this
report in diverse ways. The U. S. Office of
Education, Federal/State Developmental -
Staff, of which Dg. Rigchard M. Jaeger was ,
the Acting Direc;pr,\encouraged the study
-artd also was insgrumental in obtaining some
funds to help in defraying part of the orig-
inal-expense. ., Dr. Jaeger gave further as-.
sistance with ‘épecial regard to the jinter- "~
correlations 60f Rights and Attempts, using

D

computer facilities available to him,

This phase of the study started new
lihes of thinking about further data analy- -

/

J A&irec

f-the- "

sis becayise the correlation matrix was so
; The variables were not linearly
related, but the computer did not know that!
. Richard B. Hodges, Jr., Coordina-
irector, Title I, ESEA, New Hampshire
Stafe Department of Education, is apg:opri-
y. namedfas co-author /because of his con-
tifiued professional and financial gupport.

/
While/ . participate
tly fh the writing/of this final re-
port, he has read it page-by-page afid in nu-
merous conferences has made many su gestions ~
for revisions and conti?ning the interpreta-
tion of the data. Without his perspnal as-
sistance, going back to the conceptiion 'of

the project, it would never have r achgd the
published form. 3

Mr. Hodges did not

[

/

¥
ny of the problems involved {in the

collection of the original data were shared
with the author while he was a consultant to
Title /I in 1968-1970 and responsible for an
original report to the New Hampshiye State
Deparfment of Education on the statle testding
program of these years. Considerations
rowing out:of this experience suggested
urther item analysis, using the answer
Fheets to obtain item-to-item comparisons.:

The significance of this idea, while it
was apparent to both of us from the begin-
ning, has. grown to totally unexpected pro-
portions as the analysis and writing of' the
report continued.

To my secretary, Mrs. Lois.Mikoloski;
.goes my unbounded- gratitude for ihvalugble
day-by-day support and for many very.perspi-
cacious suggestions and comments. ° .

Walter'N: Du}bsf
November- 1974
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INTRODUCTION

‘ At the beginning, this stud; started
out to be strictly an empirical analysis of
available data tq obtain some better insight ,
into the psychology and méchanics of guess-

.ing. As the data began to unfold, however, °
it was apparent that far more was involved \
than guessing alone. Indeed,. the entifé
fabric of test-utilization behavior was in
question. Many questions about the real
Yeasons for testing under different circum-
stances very quickly came to mind. o

i .New emphasis on item analysis as a,

means of interpretihg test results reen-

. forced the idea that the answers to multiple
choice questions were too casually being
equated to actual work-sample performance.’
It was clear that the functioning of any .
item was more closely related to its appar-

. ent ease or difficukty for the test-taking

group than we had senged in the past.

* It was alse realized that some subject
- matter was far more readily adaptable to.ob-

jective-type test items than other types of
- content. Finally, a little thought convinced

this 'riter at modification of the item .

types being. used coyld practically eliminate
, the guessihg factor, without making the test

impossible to score electronically, while

yielding substantial amolints of data not now'
.~ being obtained. :

However, the first prioriEy in the anal-
ysis of the available data is still the in-
vestigation of GUESSING behavidr, how it.can
best be eliminated or how it caj.be counter-

* acted, and how the general attitude toward *
testing on the part of ‘teachers d pupils
can be improved with.the consejueht improve-

- ment of’ the educational process - especially

with educationally handicapped children. :

s \ ..I
The study of the effect of\ guessing in
objective-type examinations has \been a Yon-
cern of the test-makers and publishers al- '
most from thesbeginning of the effort to’
construct such tests. . -

’

Guessing <.

For example, the first achievement tést
battery to be published and widely used '
throughout this country was the Stanfyrd
Achievement Test, Forms A and B, Copyright
1923. These tests, covering gradés 2 -8,
included a wide variety of items, all rather
steeply graded with respect to difficulty,

. . Y

ERIC .

[Aruitoxt provided by Eic:

MHIsToRICAL BAsIs AND PHILOSOPHICAL PERSRECTIVE FOR -THE."P‘RESENT’STUDY
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ghe Primary Battery of this series con-
sisted of certain items’ from the beginning
-part of the Advanced Bdttery, so there was
no actual differentiation in content between
the Primary Battery and the Advanced Bat-,
terys In other words, the so-called Prjmary,
Battery was not™truly a primary grades bat-
tery in the current éense of the word. -
. . M ~

Y

Ih several of the subtests in this pio-
neering test series, items which were of the
tmultiple chodce-type were used, and where
this was the case g correction for ‘guessing
was indicatgd in, the scoring. directions -
although the Manual of Directions contained
no specific instrudtions about the effect of
guessing or not guessing and no instructidns
to guess or not te guess. , -

More specifically, the score for the
Reading: Sentence Meaning Test was indicated
to be number right minus number wrong. The

"pupil directions for this test read ad fol-
lows:- oL, v
®. . N} 'I‘l ! :
"Read the first senteace at the top of the
page. It says: 'Can dogs bark? Yes. No.' .
The’ right answer is 'Yes'; so the word Yes
_has a line under it. -

"Look at the second sentencé (slowly). 'Does

a cat have six legs? Yes No.' This, time

the correct answer is 'No', sSo’ the word No
«has a,line under it: Now you must read each
uestion on this page and draw a line under
the right answer, Ready? .Go."

Nete that no indication was‘given to
the students that the Score®would be rights
minus Wwrongd, as stipulated Ep the scoring
dirgctions- - R . -

» ; ! .

- _ A similar correction. for guessing was
employed in Test 6: Nature Study and Science
which‘used three-choice multiple choice ,
questions, the directions for scoring sa ing
simply, that the score was-number right minus
oné-half the number wrong. A comparable cor-
rection was used in Test 7: History ‘and Lit-
erature. In Test 8: Language Usage, "the ’
score onte 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% the junior author
of the Stanford Achievement Test, along with

" Lgwis M, Terman and Truman L. Kglley - both

very well known educational psychologists,
Giles M. Ruch seems to be the qrie in this
authorghip team whg was particularly

Ky . . -~ or
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"interested in the problem of guessing and . »The study with which this, report is
its effect on reliability and validity. concerned differs essentially from any of .

. ) . : the studies reported so far in the litera-

In a book by Ruch that must be consid- ture - as nearly as can be,discovered by a

ered a classic in testing literature, enti-. superficial review.of the titles:in the
tled The Objective or New-Type Examination, “Diamond-Evans bibliography and some personal
1/ there is a sectiong "Part II1: Experimen- investigatidéns of the author. .
.tal acdd THeoretical Considerations', which —
reviews several studies concerning guessing:' It has been customary to note in the
as a test-taking behavior and also the total most -recent textbooks and other authorita-
impact of the correction for guessing. A tivé sources that the “correction for guees-
general survey of the research) studies re- ing is totally ineffective when all items in
ported in this chapter, .,including some by the test are attempted, since the corrected
Ruch (with otheérs), seems to be that the scores and the uncorrected scores will have

correction for guessing of the standard type a correlation of 1.00.
does, indeed, increase the reliability and : .t N s
the validity of the tests somewhat in most : For the benefit of those ‘for whom this

" instances - although the gains are not *  truth is’not self-evident, Chart I-1 shows a
great. However, no indication is, given that bivariate of the actual scores of 62 cases
corrected and uncorrected scores correlate attempting all items on one test versus the
+1.00 if all items are answered, as was sub- corrected scores for ghese same children.

sequently realized. : Note that the only variation in rank order
. ., . . is due to rounding off the corrected scores.
This experimental section also reports

on the effect of increasing the mnumber of ‘The article by Diamond.and Evans in the,
choices up to a maximum of seven and.sug- . review mentioned abové indicates that under
gests that tBe five-choice item is probably certain circumstances, other than the at-
the optimal number of choices :to use .where tewpting of 'all- items, the same phenomenon
sensibke alternafives can be found. .1s true. In any case, the pursuit of a .

) . ) mathematical correction for guessing based |

- More recently, studies in the area of on number right versus number wrong seems to

correction for guessing have been comprehen- be pretty much a lost cause; consequently,

sively reviewed, apd summarized in an article ¢ We must have some way .of approaching the
by James Digmond and William Evans published - problem quite differently. .
* in the,Review of Edut¢ational Research Spring :

1973. 2/ In the summary of this article, im- ‘One obvious way would be to find a dif-
mediately prior to the comprehensive ligting ferent approach to the identification of the
-of references, this sentence appears: . » child who actually guesses as compared to

- . the person who has partial knowledge or has

"By way of summary, one might note that the extensive knowledge and answers most of the
standard correction for guessing implies on- questions from a hasis of information ex-

" ly’one model of test-taking behavior. Per- . ceeding that of his peers. To anticipate
haps new, computer oriented weighting proce- some developments which will be described
dtires will 41low us to expand tﬁe mo§e1 and later-on, it is evident to the writer® that
.tb consider-.other -factors in*test scoring, the chances of finding any mathematical so-

. guessing, reliability and*validity.s lution to this problem, at this time and un-

; . - . der present circumstances, is quite unlikely.
The bibliography,included with this ar- d

ticle under the various subtopics is both The other long-term approach is to de-
+ comprehensive as to time span and, 4n view ~° vise a way of testing which will be essen-

" of the length of thé bibliography, indicgtes tially free of guessing and, therefore, will,
the continued concern with the problem of cause the problem .of guessing to disappear.
guéssing in and up to the present moment - o . . . -

. as suggegted by the, reference to new comput- Obviously if one uses a work-sample
er oriented procedures which will allow for method of testing, in which the- g¢hild does
weighting of test items to correct for the thing on which he 1is supposed\ to be be- °

- guessing. : ~ ing measured, then guessing is nullified <

) - oA \:> ’ since he must perform the very task he is

expected to perform in real life.
1/ Ruch, Giles M. The Objective or New-Type * 'The begt'exampfe is, perhaps, in arith-
Examination.  Scott),. Foresman and Co., 1929. metic - where in a computation situation,
- T . such as one calling for the multiplication
2/ biamond, James, and William Evans. 'The O£ two, two-place-numbers, the child actually

Correctich, for Guessing." Review of Educa- does out the work and records his answer -
tional Research, 1973, 43, 18I, ] . possibly transferring the answer to a
s ‘ 6 .
7 - "2" -
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marginal answer space for ease in .hand-scor-
ing; but he does not come-up with a responsé
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, namely Form 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 in the paragraph were considered rele-
vant in regard to their correct, or incog-
rect, spelling. Obviously, this was a t
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 regaxds spellinf correc-
tions. In tHe next subsequent edition, this
method of measuring spelling was dropped for
a different.approach. . .

ime-

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
responsg,. .

A positive and logical approach to this
problem is to analyze the types of content
to be measured and then try to devis® new
item types which will satisfy the criteria
mentioned above, while at the Same tiwe
changing the attitude of teachers-and pupils
toward the administration and interpretation
of the test results.
,

This proposal is & 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 Pufgose of the Study« ° T

- \ N
. Initially, the purpose of this #tudy -
wag to reveal by an intensive analysis of
certain available data the extenk to which
guessing really'existed and the nature:of
the groups whio were most inclined to guess
as a way of ,responding to the test situation.

- Any other findings were thought of as being

more or less secondary.,

’ Along with the identification of the
children who ‘guessed went the almost equally

ERI!
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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-after type of testing over short
periods. ’

]

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

v

3

The Available Data

[y

In the 1969-70 school yé%r, the State
Department of Education in New Hampshite
conducted a statewide testing program 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 Intermediate I
Battery: Form 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 agai
in the spring to pupils identified as being
in Title I projects. The spring testing of
these Title I c¢hildren 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
amount of growth duting this period of time.
Typically, this "normal améunt of
growth' is expressed in terms of month of
grade equivalent and it has been considered
satisfactory to set up some criterion, such
as. growth of one school year during the
seven-jonth period, as being the expectancy
in a sgfcessful program.

Without getting int# all of ‘the com-
p1exitie$7§nvOlqu,'grade equivalents are
totally unsuitable for this purpose and al-.
ways have been. They are b@sed upon testing
over a period of twelve months even though ~
.th'e amount' of gain from one testing period
at a given-grade, such as grade 4, to the

« next testing period, at grade 5, is twelve

months. Jhe }fact of summer forgetting is -
neglected fotally, 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
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assumptions have been s;oved 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 effectivé. The.
first step that™was takep along these lines
was to persuade the Départment of Education
to re-test 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.

- 2

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. St#nford 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 of determining
the amount of growth to be expected over a
seven-month period - especially in the case
of a test hdving a variety of subtests.

The identity of the children wHW 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 Testing Services. 2/ °

It was specified that a total,of 1,000
children out of about 10,000+ were to be
identified to constitute this random sample.
These children were furthexr 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 childYen
were re-tested in the spring. ' | .

. . s
-

¢

1/ Metropolitan '70 has both fall and spring
standargdization.programs.

2/, At this point, the writer would like to-
expreSss his apprectation to Mr. Richard
Clukay fér his great*help in preparing pro-
grams, debugging them, and implementing the
ahalysis of the data on the computer - as
indichted in the Title I Report as mentioned .
above. . ’

Raddom Issues Relative

[y

Apparently not all of the schools chose
to comply to this ‘request, so that the total
numbér of 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 later in a-Separate section,

Evaluating the Random Sample . .

The scores for the fall testing program
made by the children actually drawn for the
tandom 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 xeport to the State Departmént
of Education entitled "A Description and
Evaluation of the Statewide ting Program
in New Hampshire in 1968-69 and 1969-70 un--
de? the Sponsorship of Title I and the Sig-
nificance of the Data Obtained for Evalua-
tipn with this Activity.'" This report was
cogpleted in July 1971 under a contract of
March 13, 1971.

It would be. too space-consuping and re-
dundant to reproduce in its eéntirety the
comparison of the randém sample available to
us 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*
purposes.

* In Chart I2 the rando@ sample IQ dis-
tribution _is reproduced on‘a Normal Percen-

-tile Chart superimposed on the IQ distrjbu-

tion for the state as a whole. It is obvi-
ous by looking at the two.distributions tHat
they are very nearly the same. Statistical
tests might have been suitable in this situ-
ation but were not thought to be necessary _
because ald that was really needed was a
population tested both fall and spring that
was reasonably representative of the state

as a whole. <

to Testing-
g PR .
* Even if Stanford Form X were a critari-
on reference test: (which it %as not) in
which it was expected that most or nearly
all of the children would answer most of the
questiong - or nearly all of theg -'right,

‘even this theh. would leave unanswered the

extent to which the ablest children still
are not learning as much as'they are capable
of doing or that they are' learning the right
kinds of thingg for them considering that
they are atypical with respect to the grade
as a yhole. The,same generalization is

L

~
.

{
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. ceftainly’true‘of the Title I children who
{ were, by selection and definition, also an
atypical group. Y

-, It i8'nice to know that"they (and most
of the'other’children) are learning or have
learned, at one time or another, everything

considered to be relevant 'fbr inclusion in a °

. _criterion reference test, but it does npt
+ tell the, teacher about what to do next for. -
. the exceptional ,child. Hqw much farther

A

could the exceptional child go“on from there .\,

.

7if his opportunities wetre leSs limifed as he
leck steps his way through a prescribed min-
imum foundations curriculum? “Contrariwise,
e learning es-
sential for them to master befére going on
ew material? - i

to use a well-

. 3

Sometimes it is possibys
i, standardized general achii
" as_the basic core forwa ‘te¥ting programw +
which is supplemented by locally-made test’
items to fill in the gaps covering learnings
thoughit to be essential byethqse concerned’ ~
widh curriculug matters at the local gdevel.

Thus, the acHievVefment test can be interpret- .

“ed in terms of the norms provided for it,

hY

ent examipation -

. school systems take their responsibility. for
" instructing teachers in the intricacies of
.test item writing very lightly, feeling that
this is-a fask that should have. beerl accom-
*plished. during the course of their under-

B

graduate tridining.

fanad

The fact of the matter is that training
in the development of tests is one of the
most neglected areas in teacher educattion,
and few new teachers enter_ the classroom
prepared to undertake the simplest kind of
- tést construction that, could be considered

to be scientifically valid - to. sayenothing
of ifiterpreting ‘the results’ of tests, (espe-
cially ones supplementedsby local items) imn*
a manner that is consistent with' the best
statigstical and methodological practices in
educatioqaliapd psychological measurement.

<

_ "Advocates of mastery teaching, which is
the natural outgrowth of the criterion ref-
erence approach to educatienal evaluation by
test, recommend keeping a child working on a
particular knowledge or skill, or coming
back to it very frequently, until he' can de- .
monstrate what they consider to be a satis-
factory mastery of-that particular item or

-

v and an item analysis,‘can” be done to give 4n- that skill., The writer has considerable
) formatioh concerning performance on individ- sympathy with this poimt’ of view if, and
. 'ualeitems. 1 . . when, it'is possible to establish an hier-
S Y. i archy and to demonstrate that it is essen-

5 . To the sscore on the published test is tial that pggsons know certain material at a
added a score on some supplementary test in- particular grade or development level before
tended to round '6ut the inadequacies of the they should go on to ‘another still higher

‘ standardized survey-type instrument;, and the level of instruction. '
total score plus item analysis of all .items.: - -
-is taken into account in determining the’ . In the 1890's it was common for schools’
“adequacy of the insttruction in light of thes to use textbooks which were graded, not in
. needs of individual .pupils within the ) the sense.of being assigned to a particular
school, class, or instructional group. grade (as -this term‘is used in this country
: b ) -, - ‘ - ., , now) but were sequential, and a child was
" .The most significdnt use of criterion’ ”‘ requjred to stay in a particular "book" un- *
reference testing shquld be found where » til he had mastered the content of that bgok
' teaching most desperately needs to be-indi- , .before he was allowed to proceed to the next
vidualized;-namely, with those children who * ¢ one. In .those days schéols were small, 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 cpuld handle this type of sityation
these instances, it Jis then possjble-to go becau§e the older children became the' teach- *
. on with a higher level of instruction for erd'qf.the‘youngez and many children learned
® . some or to slow up the pace until mastexy + invschool by listening to their older bro-

reaches the level established for others.

" - e . ‘
Any’ idea,'H%%Evé?,“tHﬁt children are
., universally+ going ‘to master the-material

. thers.and sisters recite as called upon by
the- teacher. :

°

With the modernization of education and ..

typieally found in a textbook or recommended . the development of a grade system, this

for teaching at a particular grade is just
not gping to happen. Sométimes it takes as
much as tw@o or three grades beyond the, grade
"level at which 'a topic is introduced before
it is really adeqlately ledrned so that it
' becomes @ part of the tool kit for the child
in attempting to slearn or to attack problems
at a higher curric level. ! '

.

s
Ly

‘ ‘\ Many, probably h?sp, communities or
¥ . . b .

-
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- iupposgd to proceed to the’next higher level

practice was, of course, abandoned. Now we
«find ourselves coming back to -a kind of
structuring of. the curriculum and of in-
struction that closely corresponds- to the
olden ddys .or, in more modern terms, closely
corresponds to programmed instruction’ (or
the procedure used in programmed instruction
using its test, teach, test psychology). In
sy programmed instruction, a child is rarely*

v 2
g

~\
-

- -

¢
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» %{until e has successfully answered test’
items Usupposedly indicating ‘mastexy of,the
knowledge or skill currently being taught)
alld the hierarchy, whether or nsét it dges in

?

. fagt exist in truth, is there because it is ~

imposed by the person who 'is responsible for
"constructing the programmed text.

. It seems 'to make, a great deal of sense,
Nhowever, for us to re-ekamine the entire,
curriculum anﬁ ‘insofar as possible, to . _
break it down into behavioral objectives or
performance objectives which can be shown to
follow somé hierarchw (even an artifical
one).' Knowledges and gkills which are pe-
riphéral as such should be treated as such,
allowing thetchild in a class to learn
everything he can learn about the world in
which he lives - whether it is® formally con-
sidered ‘a part of the curriculum for which
the child should be respons1b1e at that
p01nt in his devq}opment ‘er whether it sim-
ply is a way of broaden1ng his understanding
of his wor1d ’

-l -

Ind1v1dua112atlon'of the curriculum in
the American publit schools is probably the

grend of the future, but if this is the case,/"‘: .Regé(dless of the™ g
Lookkis proceauxe, with whic

one must face up.to‘the fact that it may _

mean enormous increase in costs of pub11c..£

education, either for instructional persén-
.nel or for equipment which will substitute:
for instructional personnel - such as audio-
visual aids, cemputers and the “like:

Admlq;stratlve changes which allow pu-~
pils to move through the curriculum at their
normal pace can comtribute to the individu-
alization of education, but in the long run
someone must make the decision as to what
the imperatives are and to see to it that
they are provided for.

Thus, if an instrumént was \onstructed
for the purpose, one could measyre the ex-
tent of the gain subtest by subtest over a
short period. d
any other subgroup breakdown, such as boys
versus girls, over the seven-month period
separately for each subtest, and one could
evaluate this gain in raw score points or.in
standard score points, but certainly not ¢n
“terms of grade equivalents or percentlle
rank. .

*

Qgggpization df the Study

The organization of this report is such
that the results of the administration of
Stanford Intermediate I Battery: Form X in
the fall and spring for ‘the random sample
will be presented first in several ways, al:
lowing the reader to draw whatever conclu-
sions he wishes concerning present success
or failure from these comparisons. Beyond

. our own commentary, we will present alterna-

-
A
.

) \‘)‘ . . o .
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Comparisons could be.made for

4

. . ' -8-

L1/

- . '

tlves as to the configuration of any battery
to be usdd in such a maumner. .

[}

Methods of Data Analysis ' °

«

F this point, it is qu1te essential to
call /dttention to some srgnlflcant and un-
usual,y aspects of the data’ finally available
for analysis. ,
< g
the sdme form of a test over a period-.of
time to measure gain because of the possible
effects of remembering the answer given on
the first administration. Factors of fi-
nance and logistics, I think, wene uppermost
in .the minds of the State Department of Edu-
cation when the decision'to use the same
test was made. It was decided to leave the
test battery in the hands of the loca]
school administrators so that only answe? -
sheets would need to be distributed in the
spring - and_thus the distribution problem
and the mattet~of determiding .the real, equi-
valence of two.forms purported to be compa-
~ rable wourd be. bypaﬁéed

¥ W
-4 <

pneral merits of

he writer was
first ine ned,to totally disa ree, It‘dld
afford an opportunlty to make a. 0
analysis that>could not otherwise have- been .
made; namely, the comparison of the responsg™ ta‘
made by each child to each item on each test.-.
fall and spring, so that it was,possible to
study the consistency of response from fall
to spring in a very detailed manner.

However, before presenting these data
it would be we11 to take a look at the
amount of the gains that were found in terms
of raw scores for the fall as against the
spring testg separately by subtest. For
this purpose it was, therefore, only neces-
sary to compare the random sample fall test-

ing results with the spring results for the

same group. of pupils. This comparison, in
other words, id-not 1nyo1ve Title I chilg -
dren because what was being attempted at - ---.

is.point was merely to determine what was .
generally a normal or typ1ca1“gain so as to ..
provide a basis for evaluating s&hsequently
what Title I children did under tﬁe‘same
conditions,

—

In order to accomplish what weneed-to
know for this report, we only have 'to repro-
duce a portion of the data appearing in the
original statewide report, previously re-
ferred to, which provided for the comparison
of raw scores for fall and spring together
with thé raw score gains. This table also
gave the amount of gain in terms of .grade
equivalents - to satisfy the "believers" in .
this approach, especially the U.S. Office .
,of Education!

14

It is not the common practice to repeat .
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Since thls ‘study’ 1s reStrlgted to grdﬁ;
4, the data reported herein are for grade, 4,
.only and for the five selected subtests -,;{
which were all it was, félt we could handl& .
in the present prOJect : Our Table I 1 is{"
therefore, reproduced from Table VII-B-1' pf
the previous report. I/IE is essential to re-
member that the gain§ reported for the rany
dom sample are over & seven-month -period on-
ly. These gains are. reportea sepdrately for
the 75th, 50th, and 25th pe;centlle ranks,*
but the main emphaSlS is on’ the ymdlan,,or\
50th, percentlle rank “

An examination: of the raw score gainsg,
considering the medians only for the moment,
shows that they amount. tb perhaps, a point °
per month of instruetipnal time for ‘Word
Meanlng, Paragraph Meanlng, and Arithmetic
Computation, but drop substantially tq four
raw score points in Arithmetic Concepts and
Applications. This drop is due,.in substan-
tial teasure, to the smaller number of items
in the last two ar1thmet1e/tests-

RS

In terms of grade equivalents, the
gains also appear to be about as‘one would
expect them to be, except that the gaihs in
Word Meaning and Paragraph Meariing exceed.
what one would expect over a seVen-month pe-
riod, i.e. a gain of about one po}nt per
month of® school 1nstruct10n Iy

. Perhaps the most dlstre551ng fapt com-
'ing out of thig. comparison is the relatluely'
small difference betteen children at.the "

- 975th pErcentlle rank versus the 50th, . .Even
the.dlfferenge_hetueen the 25fth.. percentlle
rank anu—the~J§ch is small. - In Wo¥rd’ dean-

~—.lag,. fox example, there is no rawﬂscore-“'
gainm, f%f"ﬁvtﬁ“'ﬁ rhese. percenb&le raﬂ s .
have coffparable- percentides, or raw, sgores,
of 6. 1In Paragraph-Meanmihg the, dlffetence
.. As threg’ppints, from 7 to 10, w1thr@.61f"
fereace of only gne p01nt between‘
hd SOth pergentile in'a 51xty ited test .

il

b ..
-~
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" Perﬁ%pg‘t51§ was our’, flrst dlue/to»ﬁh'
act that the§e,:ests Teally deanov do, &

L

ty good Jobrof measuﬁing,'sxnce the Spread:
scote& fbt ‘the middle* 507 of chzldren in:
g;dup~was not very large-,-ﬁ_g

1/ "A Deébrxp nﬂr and Eyakuatl bﬁ;the
Statewide Texting, Pro ram.an.New Hamp-{
shire in 196860  ard.1969-70"tmMder the' '
Sponsorshnp pf'Titié T andbrﬁe Signlfi-
cance of the Daca ‘Qb tained:'fax Evgluation,
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The evidennéfjust dlscussed fllled this
writer with appﬁehen51on as td—what would be
found whén TLtle % children.yeré.dnalyzed in -
a sinmilar: fashlon. This! led gd some furthexr .-
investigation of Feésults..for . Ehe'random sam— .
ple before proceedlng w1th qny»ﬁnVestlgatlon
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.*' We must sh;ft our atten-

. At 'this point

-tesilng program by-use of the dnswer sheets’
whjich were still available at- Measurement/
‘Ressarch Center. for both.fall and spring - .
tesﬁlng Thesé. answer sheets. were obtained ~
“and 'fall and Sprlng sheets, were.matched up,

u51ng avallable code;, numbers W1th,the xre-
sult that we came'.up Jwith the _numbexs,of
caees prev1ously mentioned as a basis .for .
comparison. These ‘are: casgs fof whoin we do
have- .compligte data for both ‘those!rdncluded .
3n the*randdm sample and’fbr.Tltle I thl”;ﬁ
ren. i
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Just Whatnthe loss of cases dpe to 1nv,
comﬁTeteness of\lnd1v1dual pupil data dlthO
thé dnalyeis . is,of-course, impossible to’l -
telk hut- we have sume'data bearing én,the
tested . random, -s3m 1€ ‘versus. the pbpulation
analygéd which seem 6 establish rather .
f1rm1y “fthe fact that the sample drawn ran-.
dbm%g’and adtualli tested gives ‘a remarkably
¢1dge, sepresentation of the perfbrmance of
state as a whole
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S Wlth the data on IEM,tape avaLlable for
computer alys;s a. qhole new list of ana-
“lytical épproadhesywas open, to us - many of
hith have.been ¢empleéted,and. are reported
in.the Subﬂequentjpéges of this study, but

\'in the wings" if fugther analy91s
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typichl page

ﬁn é; ySimilar p
-;llstings.‘

t eoinehs in each test included in the
B tetudy i These data were listéd by. the actua1
\reSpbnse number marked by the child - not ih

A key was included as.‘an éxtra line o
listings after every fifth pupil's fal
Spr g item analysis déta;

p 1ntdut ; ‘constituting Figure 1-1'

ers on Whlch the ltem analy51s J
\study were reported gave the 3
Ltest response“fon each of N

ts, wrongs, and ontits,.
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The . computer
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froq the random Sample list- .
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" for the whole sample and if reveals some . ‘pérrm.cui ¥ to 'thevmt:tern of scores that

__surpriising information concerning test~ .',/j subt:lyf f*fe_x:entia\tes the guessing child ..;

~taking behavior, especially’as regards, . .'._e,fron} e child who- Farely guesses. This it
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-

Test Scores Related to Information Theory
W In 1nformat10n theory
"sender" of a message,.a recexver” of this
message, and other interfering 'noises," or
'static," which keep ‘the pessage from bexng
clearly or cOmpletely understood THe ex-*_-
tent.to which this "statit" is, present is /&,
measure of the extent the communicatxon ig.~
impeded;vox, if it is absent; if a sugges-
tion that the message communlcatxon_hs en-
t1re1y perfect (a rare‘phénomenon),

there is a

{
When app11ed to tests information the-

‘ory postulates that. the basxc purpose of a
test is to provide “the medium by which a

. child €an communicate to his teacher (or to
others¥ ‘what he truiy knows and.what he ddes

‘ not know. In this situation-it would seem:
to, e’ evident that anythlng that even re-
hotely smacks of ﬁu&S&lnﬁ
in the nature of "static” - because if; -
clouds the validity of the message the
teacher is receiving from the pupil. ,In a
nutshell, this constitutes the most 1mpor-
tant phase of this study .when.it is” taken
dverall; namely,’the 1dent1f1cat10n of ways
in wh1ch the ' 'message'" may ‘be conveyed from
the pupil to the teacher with the 1east
static. . :

-‘ °

.-

Obvxously this may involve great
changes not only in the nature of the tests
being used but also in the conditions under
which they are administered. . It certainly
calls for a.climate of confxdence within the
classroom which will allow the child to feel

free to respond to an item or not to respond-

to it; or hopefully, in the latter case, by
use of the unambiguous "Don't Know" space -
which should be provided to permit him to’

indicate to the teacher that he specifically
does not know the answer to the question be-
ing asked. ° :

v

+

. b _
A summarization of this ''Don't-Know"
information may, indeed, be the most impor-
tant data coming tq.the teacher as a result
of the testeitem analysis.'

*

3

what thié writer has §o sa§ Subsequenti
ly concerning the analysis of these data is-
clearly and purposefully reflective of this
basic point of view; namely, that testing
. does constitute in the educational field a
kind of communication. The significamce of

our success or failure is that the final va-

lidity of the test rests on our ability to
do this, Even more important is the coqfx-
dence the teacher can"have that the stu-
dent's response to a particylar item ds tru-
Ly indicative of his grasp of the matefial
“being tested, both for the individual and in
the needed groupxngs of this information.

The child's true position relative to his

. peer group is a180 at stake.

r‘ e

P

e h

/

must be considered .

-

.

The need for such normative interpreta-
tion seems perfectly obvious. However, be- |
fore we get to the point of interpreting our .
scores 4 .terms of norms we should emphasize
once 20 re thdt the building block of a test
is the tesr item; that the test item comes .

; directly gut of the context of thé ‘generally
avaiIaE%e 1nsttuc ional material; that the
er does ndt choose what items he\
eta1n or leave out of the experlmea-
yout test but rather chogses for
e n test items which are knowh by
ugh <chifdren to make ‘it worthwﬁlle to in-.
Q yde them . and eliminates some items which '
are holely mg tered - probibly because they
are elow grdde level for the time of years
anddthe grade/lével ‘at wh1ch Ehe test is
use o

t st-

h@n

™

.
.

» '

, - »

in this study, the Stanford Jntermedx-

ate I Test apparently,gave very good results
-at grade 41 in perms of cdnventlonal mea-
surement criteria, considering the fact that
the subtegts-<are unduly short - having le%s

than for§§ items in every test except Para-

graph Meanlng The distributiond of scores

“are faiyly symmetrical and show the charac—

terxstxgs that a measurement person normally
. looks for when he is attempting to‘make use

of a 8] oup‘test of this sort for: measurement’
purposes, i.e. reasonable statrstxca} relia-
bility and a geperally satisfactory !'status
report' on tHe ablest and least able pupxls
as judged 1ndependent1y of the teacher s
evaluatxon 1/

For curriculume purposes, however, fhe
‘test was not long enough for the ablest pu-
pils and range of difificulty too steep for
the least able - as will come out !in the
course, of our subsequent investigdtions.

N )
More About Criterion Reference Tesiting.

One of the really active move
the field of testing in recent yea
been the development of what is kn

"criterion reference test,” which
'is ‘a test which reveals what the chiild has
“ learned at the particular grade level at

A
H

v

general achievement test will refle
skills and knowledges of such paramo

ue that everyone, or nearly everyone} in the
group should be expected to answer the ques-
tions correctly, i.e. to demonstrate \mastery

of these stepping-stone atoms of in -sichool
instructxon.

1/ SAT national norms turned out to be on
‘the hard side for no discernible reason, but
B the ‘preferred use of local norms sidesteppedo

this. shortcoqug

&
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.This is not the time and place to‘his-
_cuss criterion reference tegting in detai'l,
“texcept to emphasize the fact that the ap-
proach taken,in this study is somewhat simi-
lar to the approach that would be taken in a
criterion reference test in that more atten-
tion bas been paid to the performance of in-
dividual pupils on single items than is nor-

" mally the“case in analyzing the results for
a general achievement battery. Thus, the

. question of item validity is a paramount
issue. o

. Many_pepple have raised the quéstion as
to whethey gemeral ichievement batteries may
. be used in the place of criterion reference
= ‘tests. This is a difficult question to ans-
wer because it depends upbn the extent to
! which the general achievement test used is
properly graded for the group takingeit.
Some ‘tests, for example, may be too easy for
the least able or even typical fourth-grade
and definitely too easy for an exceptional
ly, i.e. above avprage, able group - not"
providing enough difficult material to rg¢~
vegl the top ability level of the "most/
able" children. <l . '
Who should see that these dmpergtives
are appropriately taken care of and not/ lost
in the welter of activities which makeg up
thé ongoing daily program of the publi
schools is a real question. For example, a
child .can hardly be expected to cope with
the curriculum of the middle school or the
juniorihigh school who has a reading level
of only average grade 3 pupils.

'

WQO is to monitor a pupil's progress
on'the basis of what objective data?

s

and
‘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 an.opportunity to re-
view or have additional instruction, as
needed, id order to learn thegzknowledge 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.

$
Similarly, it implies that the teacher
must take the trouble 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 itéms or related skills, and a dif-
ferentiated one for those who are in need of
. [} .

]

. R
additional learning material as well as the
encouragement for others to go on to learn
at the rate commensurate with, their abilix
ties. )

Teachers 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 demands on people outside:the realm of
their way of making a living. Remember that
about two-thirds of the children within a
particular classroom that is heterogeneous ly
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 ,to avoid
the necessity of the teacher aidé. or some
human being to be there to meét.a crisis or
provide a learning situation as needed.

Thete is no doubt that the ideal situa-
tion in teaching\is, as is so often said,
""Mark Hopkins on one end of the ldg 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

.+ clioice.

. o

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 given the requi-
site practice and drill in léarning those
prerequisite knowledges and skills while not
being deprived of his share in the fun.that
is an essential part of going to school’.
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.climate 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 eakh major mileage
. marker which designatef the place where the
child shguld be in terms of his mastery of
the estaBiished hierarchy of knowledges and
skills up'to his level of learning ability.

Differences -in effective learning,rate
will not go away regardless of fervent argu-
ments that they are environmental, not in-
herited. , The fact that must be dealt with

" is that they are there - real, measurable,
and constantly influéncing learning. :

Aétdalli, the absolutely basic know-

-13-
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* Answer Sheet Study - 1

1edges and skills in the lower grades genter
areund the development of reading skills,.
‘tite development of vocabulary, and the de-
-velopment of ability to compute to the point
where number combinations and the liKe are
automatic. It is not the purpose of this
paper to develop a scheme for accomplishing
all this in an administrative sense,_ but*
simply to provide evidence arising from the-
present testing program, described above,
that this not being done if the way chil-
dren answe? test questions Thay be taken as
evidenceof this failure of thelr knowledge. .

Certalnly, this study xmplles that
guessing in a multiple choice item situation
has no place in testlng and everything pos-
sible must be done to insure that the child
is encouraged to give an honest response
which, more often than not for some, may be

-a "Don t Know."1/ .

\

The problem of time limits in test-
taking 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-
ment Test, the writer introduced for the st time
.(to his knpwledge) 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 1nte11ectua11y honest.
s"‘
It is best illustrated by its application in the e
Arithmetic Computation Test. In the hagdscoring edi-
tion of this test, the work was done in¥the booklet
(work sample type) and the 'child transferred his an-
swer to the.margin of~§he sheet - where it was scored
with a strip key but with the teacher looking back at
the work done.by the child 1n 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 prdvide a way for
the disadvantaged or unknowledgeable .child to escape
the trap of having to answer randomly by marking the&\g
"DK" space as preferable to sitting for a substantia
period of time doing nothing .
In the machine scoring edition of the test, the Direc~
tions for the Computatior” Test specify that the child
shal} 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:
N L
"Work each example on the paper provided. As
soon as you have worked an example, find the
three answers given for the example in the right
hand column of the test booklet, Then, on the
separate answer sheet, fill in the space under

°

4
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. cedures to be recommended, and ranking the

. ity similarly should be developed which do

.cedure to be suggested in the following

" gumable Arithmetic Worksheet is not available.

kished achievement tests, to arrive at a
time limit such that all but one or two pu-
pils in the class will have an o jportunity
to do all that he ean do in the time
allowed, This assumes that the Hest. items
are arranged in order of difficulgy and that
this order is more or less stable, from one
population to another, whieh is, g nerally
but not always the case

Ways' are suggested in this st dy of
compensatlng for less than adequatd time
limits by estimating a total score lon a time
limited test using essential item apalysis
information available, according tolthe pro-

child as to his performance in scho 1 on the
basis of this estimate rather than his actu-
al score. Measures of school learnihg abil-

not depend solely upon how many itemd a
child can mark, correctly or not, within a
given length of time. The prediction\pro-

pages is quite as applicable to such
ing ability measures as they are to achieve-
ment teStS .

by

let, £111 ip the space under NG (for not gi en)
on 'the answer sheet. If you do not know ho
work the example, £fill in the space under DK
(for don't:know)."

The child's actual computation was to be left with\the
teacher witll his work intact, while the answer shee
was sent for Pachine procesifng.

Note that in the machine scored edition three possib
answers are given ‘and, in addjtion to these three
answers, an "NG" (Not Given), response is _provided as
well as 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 opinionf the scratch paper was no;'
a viable alternative because of the time required to
copy the computation problem; but expediency won, outn

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

The 1970 edition maintains to.some extent the charac~
teristics of the 1958 edition, but the separate con=-

The joker.is that both the 1958 and '70 editions were
standardlzed'using expeudable booklets Children
were permitted to do the work in the booklet witRout
having to. copy off the examples and the norms for
Metropolitan were based upon this assumption.

-
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SOME PERTINENT FACTS IN RE%ARD TO -
THE STANFORD ACHIEVEMENT TEST:
INTERMEDIATE I BATTERY: FORM X

It is 1mposs1b1e, in the short amount
of space availlable in this report, to cover
all of the essential information concerning
the Stanford Achievement Test,) 1964 revi-
sion. Few people who are ac vainted with a-
chievément testing, espec1a1§y 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
achrievement test published and its publica-
tion date of .approximately 1923 put it well :
ahead of its competition in regard to such
battery-type tests. .

The next major revision was in 1940,
followed by another in 1953 and, f1na11y, by.
another in 1964. At the time®this study was
undertaken,sthe 1964 battery was the current
battery in use. It has -subsequently been
revised and the new forﬁ% became available
in the fall of 1973. .

However, the little 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 ArlthmetlcaAppllcatlons only. c

This means tha% no‘data are reported
here concerping the.Spelling Test, the Lan-
guage Test, the Social Studies Test, or the
Science Test - although data of a similayp
nature to that basically used in this study
are availabke 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-
vant.and of most interest to ‘the user were
the tests in the gemeral areas of reading
dand word meaning, on the one ‘hand, and math-
ematics, on-the other. - (See Table I-2.)

Reading contindegfto be the outstanding
concern’ of school people ‘'so far as schqol
in'Title
behind
We

I and'similar programs, but not fa
is ‘concern for erthmetic achievement.

. one~haif of the fifth grade.

All of the i-
tems“in this test, therefore’, should be ba-
sically applicable to this grade range -
with the possible exception that some ,very
easy ifems may have' been 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.

. ¢ ¥,

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 proportxon of the items
should'be found within a typkcal curriculum,
at grade™4., Just-how many of these items
are typical of the curriculum 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 should be nofed here that the repre-
sentative sample used for this analysis,
eonsisting of some 560+ students, .was chosen
randomly from all parts of the statg and, ‘
therefore, any validation that tr1e 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 con-
tent for this battery was done in terms of
examinations of textbooks amd related mate-.
rials that were most generally used at the
particular grade levels mentioned (4.0-5.5).

In addition to a consideration of the
published test, we should realize that this_'.
test was preceded by &n experimental edition
used, for. item analysis on a large and pre-
sumably representative population, and it
was only on the basis of the item difficulty
and item discrimindtion values So obtained
that the final seleétion of items was -made.

Aystatement in the Stanford Technical }

lement, which is'available foT the se-
rIes, 1nd1cates that the intent was to maxi~
mize-the coverage at grade level by includ-
ing items with dlfflculties correSponding tot
this proportion: .

v

have gone through many curriculum changes , <
during the period of the last decade. ‘The . - .
traumatic experience .0of a major revision in “Item Percent of Items
the mathematics currlculum (from convention- Difficulty For Grade 4.8
al to the so-called '"modern' math), espe-’ 0- 107
cially in the middle grades, is over and 70-79 10
currently the trend is back toward a more 60-69 ‘ 20
conventional approach. - 50-59 20
. 40-49 . 20°
Form X of the Intermediate I Battery is 30-39 10
intended for grade 4.0 through grade 5.5; in - 20-29 10
other words, all of the fourth grade and’ - -
N -15- ° . \
g e
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Answey, Sheet Study - I

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 morevalid test of
the total curriculum for 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. : AN .

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 Jf 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 of the subjects, ’

ngpver, 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 Appeéen-

“dix, and certainly not from this sentence,

why the content outlines are not meaningful.
Is it that there is so little agreement as
to '¢ontent of reading materials,:with re-
spect to vocabulary and type of material,
that this cannot be generalized? This seems
unlikely.. . ]

A T e P [N

The usual estimations of grade place-
ment obtained by doing readability indices
seem not to have beerr. used for the Paragraph
Meaning Test. ,There is ne reference to any
sources, sych as the Rinsland list or other
word lists{ to show that the words used wgre
categorized by grades in which they most
commonly appear to justify the selection of
words used in the Word Meaning Test. '

e 4

/
* L3
tional material in reading or in vocabulary
development.

The content outlineg 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 carmnot go far wrong in
determining whether or not these test§ mea-

sure the objectives of the 1local curriculum.

One might point out that at the time
this test was used in this study in 1969-70
the ‘arithmetic tests probably were more val-
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 dilemma. Modern mathematics was just in
the process of being introduced and, antici-
pating a test lifetime of ten years approxi-
mately, vne 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 tp provide content that would be
satisfying to those who had adopted the mo-
dern mathematics while at -the same time pre-

- paring a test which would be functional in

- This leaves the local community entire-

ly dependefit on its own evaluation ‘of the
content”fox Reading and Spelling - to agree
or disagreé that it is representative of the

- material*being used as part of the instruc-

D . -
-
A e . .,

JAruitoxt provided by Eic
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1964 when the revised test was published.

Ong word of caution concerning all of
the tests in the Stanford Battery, 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 representatiye of the country
as a whole. This experimental edition, na-
turally, contained .items which do not appear
in the final edition. These items were
eliminatgd essentially for two reasonms:

1. The items proved to be too hard or too
easy at the grade levels at which they were
tried out;
2. The gfems proved to be faulty in their -
,construction, i.e. they contained ambigui-
ties or more than one correct answer and,
because of these fdults, had to be dis-
carded. . 4 - :
. . f

The tests included in this_study are.
listed below with the numbers of'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.

I

-17-
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Word Meaning - 38 items:

oDefinition-t)"pe introductory statements
followed by four choices to correctly satis-
fy the conditions ¢f the defipition.

£
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Answer Sheet Stndy -1

Paragraph Meaning 2 60 items:

°

[N

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

. choice completion-typé test.:

ERI

Aruitoxt provided by Eic: ,
’

»

Ar?thmetic €omputation - 39 items:

Four choices plus NG (Not’Given). These
items are representative of various phases
of arithmetic computation as clearly defined

in the-Technical Supplement- content analyses.

but better appreciated by an actual study of
the booklets themselves. Note in the direc-
tions for the test aAppearing 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. 1In light
of data subsequently available, this is the
important consideration.

’

~

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 tg which the child understands the
Roman numeral and <can translate it. It is
more a méasure of the child's ability to re-
late one number in the Roman form to its
counterpart in the Arablc form. More satis-
factory in this respect is an item of fhe
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."

Arithmetic Concepts - 32 items:

Arithmetic ‘Applications - 33 items:

Four g¢hoices 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 'work out his own answer on a sepa-
rate sheet of scratch paper before marking.

While the above information is helpful
in/ defining 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 rélated

-material to be found in the Directions for

Administering, the Teachers' Guide Tor In-
terpretation and Use of Test Results and,
most 1mportantly, the Technical Supplement,
to x@ich*reference is made frequently above.

& . S :

)
A General Note on Item Difficulties -

4

It has been clearly statad above that
the standard procedure has been used for de-
termining itém 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 categorles

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 certainlyare not going to be in-
troduced and mastez\u 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

lCrlterlon reference-testing, now popu-

lar in some quarters generally must assume
an hierarchy in the area of presentation of
material, i.e. an order for the introductian
of the materials so that knowledges and'
-skills essential for later development are
taught and mastered before these new skills
are introduced.

’

Such an hierarchy becomes fairly evi--

dent in arithmetic for some or, perhaps, the
majority of the ‘topics covered. Fotr exam-
ple, additior,and subtraction must as -

tered first in the sense of the pupiiihaving
a nearly perfect retention of .the 100.addi-
tion and subtraction facts and also mastered
in the sense that the multiplication tables
also dre 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 \Qﬁijg;éarchy is not
\

as clear.

Additions of long columns of numbers
not only calls on the child to know his num-
ber comblnatlohs, i.e. the 100 addition
facts, but also to hold in mind constantly
each new partial sum to which he must add
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
everything over a single digit to .the adja-
cent column and proceed 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-
ly learned but includes a readiness factor
that is more- of the general charactér of

+ mental ability.

A

In a sense, it may be considered to be
comparable to the memory or storage capacity
of a computer; if a child ddesn't have_the
capacity for storing and retrieving the in-
formation concerning partial sums,.the num-
ber of such two-place numbers he can add to-
gether successfully diminishes rapidly. Such
two-place columnar addition is sometimes re-
stricted so seriously that the child's limit
may be just adding two %wo-place numbers,
especially if carrying is involved. Other
children who have this capacity in excess
may add almost a limitless number of two-
place numbers without difficulty.

Going heyond arithmetic, however, ‘to
readingé,;%gﬁling, social studies and sci-
ence, n earcut hierarchy seems evident
at all. Perhaps in beginning reading the
krmowledge of the sounds of letters and the
., ability td analyze a, word phonetically (and
" "play back the record," so to speak, to see
how a word sounds) and then to compare it
with the oral configuration. of the word
“which is in !'storage' may constitute the:
bastc characteristics of reading potential.,

Instruction in reading, therefore, con-
sists largely of the exposure of the child
.to large and steadily increasing numbers of
words in'different combinations. The mean-
ings of these words must be carefully devel-
oped together with the hearing configutation
and with the difficulties of comprehending
them in a.continuous passage being empha-

sized.

Typically, these skills should have
been taught to near mastery level by the end
of the third grade. Beyond this, the evi-
dence for any hierarchy in reading instruc-
tion more or less tends to disappear. An
hierarchy, as such, almost completely disap-
pears by grade 6 and, for the most part, .
very few pupils increase their reading skill
(except possibly speed of reading) beyond
the level developed by the end of grade 5 -
unless they are so apt in reading that it
becomes avocational and, thus, generally en-
vironmentally developed and not just a mat-
ter of exposure within the time allowed for
reading within the public schools.

' ~

This is neither the time nor the place
to develop this concept in-detail, but in
evaluating the paragraphs' included in the

<

test to the somewhat. more complicated and
abstract passages constituting the most dif-
ficult parts of the test.

.

. Difficulty values are given in the
Technical Supplement, Appendix D, for the

various tests Included in this stu These
difficulty values fot the national popula-

tion were obtained during the February-March

period when the standardization program was

*going on and are reported for the same form

of the test used in the study; namely, Form
» X: Intermediate I Battery.

° In this report, another.set of item
statistics, based on the random sample, are
given which.agree cldsely with the statewide
data. A similar table is provided for Title
I for comparison purpdses.’ N

If ond will refer forwaid to these ran-
- dom sample difficulty values in Section I1I,
it will be folind to be rather extraordinary
how closely the New Hampshire values follow
the national pattern, very rarely being more
than 10% out of the way in terms:of the per-
cent Tof children passing the itéms success-
fully.

Reliability \ |
- Reliability -is” intended to be a measure

of the extent to which the responses om the, .

. test‘are stable from one situatign to anoth-
er. Thus, if one were to give Form X in a
given week and follow this by Form Y the
next week, one would expect this correlation
to be quite high. The sources of the lack
‘of identity of store (more properly defined
as rank order) from form to form are not in-
consequential. They might be considered ba-
sically as follows: :

1. ' The content is not identical.
. sample_of words used in one word meaning
,test, or in reading length of the sentences
and other characteristics, may vary from the
first to the second form, etc., even to a
substantial degree. Unless this variation
is systematic, i.e: applies with equal or-
proportional force for all students, the re-
liability coefficients (inter-form correla-
tions) for these tests would be affected.

The

Similarly, the item content of the
arithmetic tests may not be idantical or may
not be Ssimilarly ordered from form to form.
Thete may be intrinsic difficulties in ‘the

' separate examples from one form to ‘another
form for different individyals taking, the
test. Any particular examfle may appear to
be an equally good representative of a group

Stanford Achievement Test one must look af . i, ,of items as another example, but may not in

them from the point of view of whether,

are graded in some obvious sense of the woxrd

as they move from the simple, short, uncom-

plicated passages at the beginning of the °
v s —

..

. -

Q

i ““fact be so.

All of the‘items comprising the
population of three numbers multiplied by
three numbers that could conceivably be con-
trived will show. substantial and stable

\ . ‘

- ) S
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child. (He may ngf have learned with equal
assurance som dition fact or his multi-
plication table entry at an earlier stage of
his schooling.)

d{fferences, espec%ally for a particular’

2¢* In addition, there is one very im-
portant source of unreliability; namely,
what might be called "quotidien variabili-
ty'"; that is, changes in.the child 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, o .

LN

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 those parts of the varia-
bility of measurement attributable to the

. instability of the child's performance -

rather than the characteristics and content
of the two forms of the‘test being compared.

-w3. Number of items in a test and the
dist¥ibution of their difficulty values®' .
greatly affects reliability, and Stanford
subtests tend to be too short.

«

, It ‘should 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 thesg pogulations is nearly
as great as the variability of the total
group and the reliability coefficients are
maximized. -

v
AN

b4

The authors quite appropriately point
this out in the Technical Supplemeént and
suggest\that the Standard Erro¥ of Measure-
ment is\perhaps the more stable way f6f ex-
pressiiig 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 appropgyiate
formula .- o . .

4

L S o, .
The above is a rather .simplistic ap-
proach to the question of reliability since
it omits discussion of various methods of

" obtaining these &oefficients, such as the

split-half .method as compared to the Kuder-
Richardson approach and -such modifications -
of the Kuder-Richardson formulas as_have
grown up in the past few years - ohé of
which is used in the Technical Supplement.

. The basic‘facf\;emaiﬁs that one must
judge the reliabilityﬁg{?the test as being
stated in rather abgiute terms :as reported,

. and.it probably is not too representative of
.what might happen in a, particular community.

o>

' What has been‘said above cannot be con-
strued as a viable criticism of the Stanford
Achfevement 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 of Measurement are better statistics
to reflect the. test's reliability.

\"'_". * .
Some time has been spent on this dis- -

cussion of :ieliabidity because wueh use will
be made of correlations in this study and
correlations among tests are, in turn,
greatly affected by reliability of the
instruments. - ’

”
M
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ANALYSIS ofF DATA FOR THE RANDOM SAMPLE FaLL 1969 AND SPRING 1970 v :

EEEODUCTIQ .
? 9 R -
The earlierﬁgitle I Report, entitled "A
Description apd aluation of the Statewlde
Testing.Program in New Hiampshire" .(1971), to
swhich 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 the: advantages
they 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.

L S

It must be said that in many ways thll
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, for the purposes in-
tended; namely, to evaluate .growth over a
relatively short period of time. : ’

-

' To arrive at this conclusion means re-
thinking some bagit 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) provided-an opportumity
for the further analysis of data in new and
innovative ways.

" Arithmetic Computation, -for

DISTRIBUTION CHARACTERISTICS_v ~

.

Perhaps 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
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 responéi-

.ble for the increasing vocabulary from grade

to grade - since obvicusly much of a chirg s
vocabulary, these days especially, comes
from the gpneral environment in which he
lives. -

The impingement of telev1sion (and par-,
ticularly programs like '"'Sesame Street" and
"Elect¥ic 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-clads or upper-class home there
is a very substantial amount of reading ma-

" terial available to children at their own

level of development “and much additional ma-
terial is avaiiable which is suitable to be
read, to them. The general environment -

clearly adds to their mastery of.an oral vo- .

+ cabulary§ but 'the extent this is true has

never been satisfactorily measured and prob-

© ably nefer can be because the variables are N

Let it be immediately said that the
questions raised eaglier had nothing to do
with the quality of kest construction repre-
sented by the 1964 Jtanford, but simply that
an instrument .made one purpose was, per-
haps, being unwisely employed for another
purpose.

Stanfovd 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 manneY and fmraccor=———t

dance with the best procedures for test con-

struction available at that time. P

Since that time the series has been re-
vised, but no attempt will be made in this

. report to compare the new test with the old

since this would be irrelevant and immate-

rial.

1/ It would be foolish toMdisregard the fact
questions were raised abqut the 1964
Stanford norm§. We are king here ‘not of
norms, but of matters of internal validity
and reliability.

[

vt .

-1-""
Lo

too great in number and effect.
. s

g

As 'regards the thildren 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 in
the average Amerdican scene and allow for it.
Neverthéless, since admittance to the'public
schools is on the basis of age and net vo-
cabulary or intellectual development, these
handicapped children do constitute a part of

he_gradi € at the first, ang. at any -
subsequent, grade in the schools of America.
Y @ ‘§W‘r

- r‘ . & ‘}\\‘\((

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, *18™giving way to a more rational ,pro:

i cedure of ‘attempting to provide a curriculum

for each child more of less 4in terms of his
needs or level of development, forgetting
grade level; but to say that. ¢his -has been'

.
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* FIGURE II-1

' Frequency Distribution, Cumulatlve Percent Distributions,

RANDOM SAMPLE - WORD.MEANING - FALL 1969%

~

Mean -~ 15.92

* Each * = one case
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-, ing tests for this purpose are fairly rigor-

Answer Sheet Study - II-

L4 - . '

'one -fourth of the total number of items, or

effected.- by the present time is to be, clear-
ly overly optimistic. .

The ungraded primary school wad 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 primary 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
loek. at the distribution of raw scores on
the Word Meaning Test for 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 II-1), and oth-.
ers to follow, is not for the éntire group
but for a random sample, carefully drawn
from the whole state,.which has been inde-
pendently shown to be reasonably representa-
tive of the state. 1/ ¥

In the first place, we find that the
ﬁistribution is more or less bell—shaped and
-more or less symmetrical, although it is
questionable if it would pass a rigid sta-
tistical test of being 4 normal distribution
in the strictly mathematical sense. Exist-

-

ous and, although the number of cases (586
in this particular ‘instance) is fairly
large, it is very doubtful if this distribu-
tion would be accepted as a_random variation
from a normal curve if an X4 test were ap-
plied. This really is of relatively small
1nmortance d’. . .

The curve does ‘shéw, a definite ‘piling -
up of scores from the middle to the bottom
and from the middle to the‘fop, with fewer
and fewer children earning yery high or Very
"low scores, in a clearly systematic fashién.

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
t st, is only 38. The highest score .earned

the* fall was 35, but there was one case
’receiving a score of l ;

-

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 a2 mean chance scoﬁe of .

1/ See earlier state report entitled "A De—

scription and Evaluation of the Stdtewide

* Testing Program in New Hampshite in 1968-
69 and 196970, " (3971)
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9.5, and a standard deviation roughly equiv-
alerit to the number -of alternatives, which
is 4, In other words, better than 20% of the
children taking the test in the fall actual- |
ly made scores below the mean chance level. ’gﬁiﬁg
The reported reliability coefficient of
this test on an internal consistepcy basis.. .
is better than .90. . 2
’ ‘\ =38 <
The question must,arise :meediately,.wr Y*
however, as to whether this was the appro-""
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 as compared to the growth in a
random sample for the state ~--i.e., the pop-
wulation presently under study. -

- To answer thi§ question, one must look
also at the distribution of scores for the
spring (Figure II-2). This shows many of
‘the same characteristics, but the slight,
tendency toward a positive skewnéss 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-

“proximately, to 22 - while the standard de-

viaticn remains about the same; namely, 7. 3 Y
from 7.1. Thus, the raw score gain from

fall to 'sprirng over seven months in Word
Meaning is approx1mately six p01nts

Now this is hardly 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 _ %
theré is a great deal of guessing involved. i |
Even if this were not so, it would be almost
inconceivable that the two curves - i.e.,
Fall versus Spring - would reflect the same
amount of gain for all students, able and .
retarded : Tos

>

The fact that the distributions are
symmetrical and approach the normal curve
strengthens rather than diminishes the hypo-

Ethesis that fuessing is a factor, and a ma-
jor intent’ of the present study is to try to
. Bssess the effect of such guessing on the

scoges, both of groups and of individuals,
ahd to make recommendations, finally, ag to 7
hQw an improved type of instrument can be

de for the very specialized purpose of
measuring gains over a short period of time
fér all pupils involved.

Perhaps it would be wise at this point
tqcconsider the conditions under which a
al curve would arise, assuming all of
th marks made by the children taking the
ft were random and whether random curves ~-
7/
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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 thé children that their task
was to mark the answers as if they were tak-
ing a test. Scoring the test could subse-
quently be in terms .of 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. -

The writer\has "done this any number of
times 4§.2 graduate school exercise, but
most receritly has asked a colleague, Dr.
George Prescott at the University of Maine,
to repeat, the experiment - using an actual
answer sheet for an actual test rather than
a standard .answer sheet of the IBM type with
150 five-thoice responses. .

The results were consistent with the
writer's earlier studies; namely, that thea
mean score was equal to approximately that
which would be #kpected 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. 1In other words, the
reported gain from fall to spring probably
reflect's change (growth) from fall to spring
as a result of exposure and learning; but is

. it enough to be actionable or convincing?

A .1 7ox rovided by ERIC

-

Is it free enough of guessing to make the
results convincing?

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 over a relatively;short period of -
time, and this constitutes the major purpose

" of this whold study - especially as it is

affected by the factor of guessing and its
influence on the nature of the score distri-
bution. .

L2

Before continuing, let us next consider
the situation,with respect .to Arithmetic
Cocmputation.

The Arithmetic Computation Test of
Stanford Intermediate I: Form X contained 39

items as compared to the 38 in Word Meaning.

However, the .scores rarged from 1 to 29 in
the fall, indicating that the ‘test had plen-
ty of top (i.e., was harder) and the initial
distributien of raw scores (Figure II-3), if
anything, was somewhat more symmetrical. The
mean was 115 - standard deviationm, 4.5.

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

i
™

“In the spring (Figure II-4), however,
the range of scores was from 3 to 38,.which’
is not surprising. The mean had jumped from
11.5 to 18.3 (about seven points of raw
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 cilearly show the greater effect of.in-
school learning in the area of Arithmetic
Computation as compared to Word Meaning. 1In
Arithmetic Computation, very little inciden-
tal learning takes Place at homeé. 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 ‘involved im this .
area.

¢

1

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
more strictly to the contefit of the curricu-
lum, as clearly defined iy textbook courses
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 fali, and in both dis-
tributions there is an absence of a sugges-. -
tion of change in skewness from positive to
negative - as 1s evident in the distribu-
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 deFinitely used as
a keyed response }or which credit is given
by the authors of the test. It is intended
as a kind of escape valve for the pupil who
gets a wrong answgf by his own computation.

There still is the lingering question,

+  however, as to the extent to which a gues

ing factor affects the-scores, in this in-
stance, in a similar way to that involved
in’ reading. < .
The standard correction for guessing,
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. '
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FIGUREL 11-3

Frequency Distribution, Cumulative Percent Dist}ibution, and Stanines
Plus Histogram Showing Shape of Raw Score Distribution Graphically
-

RANDOM SAMPLE - ARITHMETIC COMPUTATION - FALL 1969

Mean ~ 11.46

’

<

* Each * = one case

St. Dev. -4.47
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Normative Problems

Since there were no
Stanford and since such
doubtful application ipn
ing of the random sample

against which to analyze

of the answer sheets for
for both fall and spring

x N

Y

-

ERIC
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. )

ne case o "
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.kind of in-depth analysis which' we will re-
port in the followipg pages.

,\'(‘y
spring norms for

norms would be of

" Thoughtful consideration of the prob-
any case, the test-

lem over a long period of time resulted in a -

provide the,very,necgssgr

was inaugurated to
y touchstone
first a cross sec-

tion sample of children apd then the perfor-
mance of Title I children.

The preservation
both Bamples and
made possible the

conclusion that this in-depth analysis could
be done only by considering each separate
item rather than the test scdre as 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. -
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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
presentedsfor the five Stanford Tests con- .
sidered-in this 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 ptre-
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 significancé of which will.be
discussed in subsequént 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 difficultv. 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 consfant - with a sur-

. prisingly small number of exceptioms.

-

_ Perhaps the first ten items of this
test, if you ‘tonsider both Fall and, Spring
performance, could be considered to be suf-

values quickly, especially those for spfing,
we s&@ that a fair number of items, down to
item #13, show a pexcent passing of .75 or

_ higher; but beyond item #13 there are very

few such items and after item #23N;he 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 jinstructional 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 to the
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 fairly "lo-
cal” curriculum. A '"good" measuring instru-
ment has a mean score at its optimum level
of approximately one-half the nuftber 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

-

ficiently mastered at the end of grade 4, so Spupil gains in a situation like this and

that these words could be %Tonsidered 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 critericn
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 #ll 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, indéed, part of the working
voqabula:y/éf the students involved. .

A

Turning our. attention now tonﬁaragrapﬁ,
Meaning and scanning the item difficulty

-
‘ - N o

" 8-
o

°©

bl}:}:

_ meet this test.

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

%Bf the test, where 75% of the children an-

swered the question.correctly in:the spring.
They can be countedign 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
formp - 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

tifat Arithmetic Concepts completely fails to

»

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

»
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A

Table 1I-1, Page 4 - Item Difficulties, Random Sample

. . . , . o
* My .
b4 .

spersed higher values for a few items before

ITEM , Fall Par. Meaning
_No. Spring _R- W O R/A
L6 F W17 .36 W47 53 )
s .35 46 .19 43
47 £ F .10 .40 .50 .20
S .23 .55 .22 .29
48 F .27 423 .50 .54
S L7 .29 24 W61
4o F .13 .30 .57 .29 -
S .23 45,28 .33
50 F .05 .37 .58 .11
S .10 .60 .30 .1k
51 F .187.21 .61 .05
S .35 .34 .31 .50
52 F .12 .29 .63 .33
S .33 .35 .32 .48
83 F .19 .17 .64 .52
S 42 .25 .33 .62
54 F L1 .24 .65 .30
s’ .26 .39 .35 .40
55 F .15 .20°\65 . Lk
S8 J31 433 36 .48
56 F W16 .18 .66 .48
s .35 .26 .39 .57
\ 57 F . .06 .26 .68 .19.' °
TR S J15 bbb .25
. 58 F .09 .22 .69 .30
S .23 .36 .41 .38
59 F .07 .22 .71 .24
S A1 WG4l 85 .21
€0 F .09 .20 .71 .31
S W17 w38 .45 .32

this, but after item #26 almost nothing is
“shown’' that 'indicates evep understanding, let
aloné mastery. The figures reported could
be actually the result of chance.

In Arithmetic Applications'fhere are
three items in the beginning of ‘the test
that show a high level of mastery, but the

subsequent ¢ifficulty values
fall off precipitously almos

%b

egin then to,
immediately. -

' Item #7 reaches 75%, but it stands out as
being very wucHl the exception.

Continying on through the test, the
general trend is for items to be answered in
the 50% to 60% 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 roup 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

Griable to answer in the spring of 1970-

d ask if this is a reasonable situation.
In other .words, wss the Stanford Test so far
out of line with the Net Hampshire curricu-
lum that it never should have been used at
this grade level? )

.
1

v 5

Table II-2
oo s

Correlations in Raw Scores

el PN

Laaate 3
N N

Between Otis-Lennon and Selected Stanford Test

a

%g .. RANDOM SAMPLE - Grade &4 - Fall 1969 '’

Raw Score Correlations 6f Otis-Lennon

with Stanford

§

. - NH Data 7 Data from Otis Manual , ~°
Selected Stanford Form X Tests Grade 4 Grade 3 Grade 5
*  Word Meaning .72 . .62 - . .7
Paragraph Meaning .73 ’ .60 wJ8
Arithmetic Computation .42 .50 , ¢ -60
Arithmetic Concepts .65 .67 i .73
' Arithmetic Applications .60 ;-5

*

i

<
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Item Pexformance EE Normative Interpretation
. ; Y

Remember now, we're talking about indi-
vidual items. Factors such as overall -,
,1.e., average -‘difficulty, norms, rank of-
der, and so forth, are of no significance.
The number of- cases, amounting to 567 stu-
dents, has been shown to be generally compa-
rable to the whole state. It is large
enough so that the«&rfrors of measurement in
these nercentages are small.

We must therefore, in retrospect, de-
termine whether we can at all be satisfied

with the arithmetic performance of New Hamp- .
shire students if these data truly représent

what they are able to do, especially consid-
ering the fact that these are most]ly fiye-
choice muliiple choice questions and even
the percentages as reported are inflated due
to the number of correct responses which are
correct sheerly by random marking.

We have not said anything, as yet,
about the number of omitted items. ~Actual-
ly, in an ideal situation a child shauld
mark only the items he knows and omit the
rest. Llet us say that it is considered per-
missible to make an intelligent guess in a
four- or five-choice jitem (Word Meaning be-
ing four)? This would account for few.addi-
tional "Rights" dug to ''guesstimation'; that
is to-say, partial knowledge is used posi-
tively. Those children who have to guess on
the meaning of thé word certainly would not
be qualified as being masters of the word
with regard to fts use'in general conversa-
tion or in writing. . . .

Yet it must be emphasized repeatedly
that the content of this test,was.taken from
sources which indicated they were generally
recognized to be suitable for use in the
fourth grade.” Naturally, the words in the
total ‘test hdvé to cover 'a wide range of
difficulty because the teacher has to cope
with a wide range of ability, whether this
is desirable or not, and this test was in-
99nded as a measuring instrument.

Such a statement can be strengthened by
relating the Word Meaning data from tHe
Stanford Achievement Test to information
from the so-called intelligence test or men-
tal ability test. 1In this particular in-
stance, the Otis-Lennon Mental Ability Test

*was used and the result3 of its use are re-

ported in the aforementioned Title I Re-
port. 1/ To amplify this we are including
here Table II-2 giving the correlatjons of
Otis-Lennon with the five Stanford Tests we
are investigating for our own group plus

]
~ v

. \
1/ Page 19, Table III-B-2

L}

comparable sets of similar data for other
groups. 2/

Many people argue that the Otis-Lennon
Test is, after all, essentially another vo-
cabulary test - not tov different from the
vocabulary (Word Meaning) test in the-Stan-
ford Achievement Test. The relevance of
this comment is pertinent to our problem.
However, the Otis-Lennon Test measures far
more than just vocabulary - including (as it
does) arithmetical problems, spatial reason-
ing problems, analogies, and- a whole variety

of mental skills and knowledges that :are not '

specifically curriculum oriented.

It makes little difference whether the

- skill demonstrated on the Otis-Lennon or

vther similar mental apility tests arises

. from native intelligence, i.e. inherited *

mental ability, or from a good or podr envi-
ronmeqt - whatever that might be. Whatever
it is, quality of environment is not to be
measured in terms:of dollars and cents of .
salary earned by the. parents of the child or
children in question. This has been repeat-
edly shown to be a fallacy in individdal
cases, even though there is a positive cor-
relation as shown by group-type analysis,
(See data from the Metropolitan Manual for
Interpreting, Revised 1972, concerning the
reIationsﬁlp of mental ability to socio-eco-
nomic status - e.g., salary of parent? edu-
cation of parent? - in the standardization

groups for this battery.)

~

- even the adjacent grades' of 3 and 5.

- It may appear to strengthen the argu-
ment of the environmentalists to note that
it can be easily shown that not every word
in the Stanford Word Meaning Test occurs in
the curriculum for every school (or most
schools) in the United States at grade &4 or
On the
other hand, analysis of the words, that” are
inc¢luded in the Stanford Achieve?ént Test:
Form X for the Intermediate I' Baftery shows

that they represent a good cross section of

words occurring in the kinds of children's-

literatuvre to which the average child in an -

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

: N
The 'curriculum validity' problem real-
ly arises from an unrealistic desire on the |

part of school people and, more particular-
ly, parents and the public in general to

have childrgj 'master. everything presented to

them within®the walls of the school at the
grade levels specified. This is totally un-
reasonable in the case of Word Meaning, es-
pecially in view of the conditions as they,
presently exist, and there is, ample statis=

2/ Grades 3 and 5 correlations are from the’

1969 Otis-Lennon Mental Ability Test

Technical Handbook-. ’ —_—

M3- A ’ - .
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tical and common sen;¥ 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 about*the 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
. 27the_beginning and end of grade 47
\Q‘ ’o‘ (% N
‘ As a measuring instrument, it has
served the purpose well.
.has selected those individuals who have a
high vocabulary and has similarly identi*fied
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 taug?; at the
local 1level. )

As a matter of fact, there are few sit-

+ uvations 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 obviously too short,
and therefore too limiting in proportion.of
words which will be found in a local curric-
ulum, to measure specific outcomes™of eveh
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 quite®jincidentally both in
their schoolwork and in the home and commu-
nitg 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 ﬁeantime, it is essential that
we turn our dttention to the comparisons

In other words, it

4
-

betwaen the percent of items answered in-
correctly and the percent Qf items omitted.
What we find here is that the percent of
itegs answ%iﬁﬁ incorrectly is not too dif-
ferént firof®Phe percent answered correctly,
execept for the very easy or very'difficdl;
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 you,.i.e'. the-
teacher oY 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 dases are they
actually omitting items’ in large .number;
therefore, thegﬁase for random guessing.is
greatly strengthened and the Validity of the
test fox measuring anything is -weakened.

Let us follow up a little more closely
the suggestion just made. The writer may
report in this connection a fairly large
number of instances, whereshe has gueried
children individually concerning their test-
teking behavior. Almost uniformly, the re-
sponse was that they viey a multiple choice
question (or any of its variants)’ as simply
a situation where they answer the questions
immediately, i.,e. 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. If they can find no clues as to
what the correct answer is among the words
provided as alternatives, they'simply mark -
an answer by. chdnce in the hope Jf getting
an unearned credit, at least until they rec-
ognize that they are simply beyond their
dcpth. Even then, a remarkable number just
continue.to mark all answers in the test.

The question for further study is, "Is
tuis what children actually do?" The data
to be reported later will reveal the extent
to which Ehis appears to be the case.

-14- *
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ANALYSIS OF PUPYL RESPONSES BY CATEGORY

‘One unique bit of information that is
available is "the result of the fact that we
do have fall-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. s
Qpe of. the first methods of‘:€3:§k was
to cre¥te categories of respdnse which would
describe how a pupil had answered an item in
‘the fall versus the spting when these two
periods were considered:jointly. |
5 . An example of this type of categorical
dnalysis is'the "RR'" [Right in the fall,
Right  in the spring) category. An item
falling in this category would be cotally
useless for measurement W learning result-
ing from a particular program of instruction
since it .would simply- demonstrate that the
learning that had ‘taken ,place prior to the
testing time in the fall was maintained
through ghe period of seven months .

The individuals.who were invblved re-
sponded to .the*item cérrectly everr 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- "~
ing instrument, the representativeness of °
its coverage, and its reliability and valid-
ity - whether this test be Word Meaning, or .
Paragraph Meaning,.dr Arithmetic.

A logical analysis of the possible cat-
egories reveals 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 witg answér sheet.

All pupil-item Yesponses (number of pu-
‘'pils times number of items) are broken down
by, category and presented in two tables.
The two tables overlap in fRat the mumberg
of pupil-item responses ‘involved sin each

- category are repeated, but in one table are* /

interpreted in terms of 4 mean per category,
and in the other table, in.terms of a per-
centage pgr category. N -

v

Interpxetation in Terms of Mean Per Category

.. Llet us consider_ first Tal;lc.’ II-3, in ¢~ -
which a value.therein labeled "Mean Re-' .
sponses' is presented below the number of -

=N

., ~ hunber of items angwered in a’manner to sug-

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 totai .
number of pupils, which in the random sample

" was 567 cases including both boys and girls.

(Actually‘boy§ and gifls were studied

. separately, but no significant sex differ-

ences were€ -found and, therefore, for thi
report the data areegcombined.) T

When this process is carried ‘out, the
quotient is the average number of test.items*
falling in that category for® the group : -
tested. - . \J

The results for all of the categories
are interesting in that each reveals oné
thing or another. For example, the "WWS" -
(Wrong in the fall, Wrong in thé.spring,
Same choice) category would suggest that a
pupil or a number of pupils might have had
some positive misinformation which was pre-
served over the period of, time during which
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. )

, Y,

Similarly, the "00" (Omit, Omit) cate- !
gory represents the ‘children who refused to
commit themselves, either fall or spring, in
a situation wheregithey felt no competency.
They are’ temperamentally "no gues§ersT"

At this moment, however, we're concernéd.'
with two response categories which can be
readily combined; namely, the "WR" (Wrong,
Right) and the "OR" *(Omit, Right) responses.
Only in the case of these two categories can
we concede that learning most likely has
taken place as evidenced by the test results.
sipce 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 sp a response
which indicates that now the pupil may, in-
deed, have learned the answer to the ques-
tions involved;.i.e., to answer a question
which he was previously unable to answer.

“ Continuing now with Word Meaning, for
the sake of further illustration, when the
"WR" and "OR" categories were added together
for the random sample, the total number of .
pupil-item’ responses was 5,053. When 5,053 °
is divided by'567,2the resnltis the average

‘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 takgn place 9f 8.9. . I

IS " "15' . ’ ' *
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: ; . Note particularly that this.does hot

.- identify the particular words which have

¢ been learned, and that these wotds may.not
indeed be the saie from pupil to pupil; it,
simply emphasizes the fact’ that out of 38
iténis, a total population of 567 came up
withi an average of 9 items which appear to

. have, been learned during the seven months.

EA

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

. the’opportunity provided by the fall-spring

i analysis reveals the small average number

/ of items learned. Similarly, some of  the
:RR" 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 s¢ven, months
in question - without encouraging "teaching
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 "Wrong" in the fall, all
of which were previoubly 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, rai‘se ques-
tions about the effectiveness of instruction.

, 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
issdifferently stated when one says, as
above, that only the Wrong, Right or Omit,
Right items can provide evidence of growth.x*

. The way to demonstrate more growth is to
“make a special ‘variety:of test by which only
~the -items_taught are considgred in determin-

# + _ing changés attributable to the child's in-
** “¥sruction. Obviously additional determining
: factors are the level of motivation in tak- '

-Ing_the test céupled with freedom from .
guessing. Not guessing by choice because
, one wishes to be honést - {.e., to reveal-
' his areas of ignorance as well as knowledge -

=1

. ETTEIEOTE v

A moment's thought makes it clear that .”.

N N ] : -
N

<-is* an’outcome of ‘a good teacher-pupil rel-

.
..

L e

- / . M\\

aticonship. . .

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-
swer, 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 changg over seven months, the test
obviously cannot possibly be analytical for
an individual child.’ .

\ L) .
. _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 effectiveness of

"instruction in the field of vocabulary de-
velopment with this population. Any survey
instrument, excellent though it is for the
purpose intended, @pnnot be of sufficient
effective length to establish curriculum
validity for the individual schvol 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 learnings™resulting 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 +by
this environment.)

)
~

.Note that in both of the instances 28
quoted above we are talking about averages.
Thesé¢ are arithmetic means and, therefore, -
neg” statement 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-tirm gains. is
difficult indeed and is doomed to be incon-
clusive”or ambiguous unless one can estab-
lisH that the'knowledge involved was not .
known at the beginning of instruction and
wassmastered by an established percent of ¢
Tndividuals 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!

, .
- .' ‘
- | s |
h N v
t
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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 secord (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,
wqrds -in the SAT Word Meaning Test, probably
would be small; but there are other factors
involved, such as incidental outside word or

anbulary learning, which make this a bad
ject 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 characteg;stlc of our pop-
ulation. .

—— S
— %

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
1avest1g‘tion 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

enough?

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

tion was carried on _in the average self-con-
tained classroom with its typical wide_ .
spread of talent, it is ‘probably unlikeby~
that more than half of the members of such
heterogeneous classes ever could really mas-
ter any except the simplest of the know-
Tedges to which%they are theoretigglly ex-

.

Ny -
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including or involving the particular \

If we further assume that this instruc-’

e

,;185 *

-

qsed*but which they did not partly know
when the test was f1rst‘adm1n1stered What
then?
: In point of fact it-is horrendous*,from
a sc1ent1f1c point of view, to draw wconclu-
sions in any subject fieldewithout knowing
and stating these facts. God forgive us for
what we do in the name of educational evalfi-
ationls

Ny /' &

In defense of the instrumen® involved

(and of testing in general), it must be re-
membered that-the content of the test was
taken directly from the typical conteht in
arithfietic computation texts for grades &4
and 5. The assignment of text content to
grade is not a matter of 1007 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" evén in arithmetic - or even, more par-
ticulatly, in arithmetic com utatlon Hence
an item which might be a Tourth 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 mean%.that the content of
the test must be defined'in terms of the
curriculum arrived at &y the agency which is
respons1b1e for making such curriculum déci- .
sions, - whether this is the local community,_

" the county, or the state. /,\ -

~
‘In New Hampshire (where ‘this experlmen—

tation was carried on), theoretically at
least, the decisions usually are mad2 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 imfluenciy in deter-
mining desirable objectives, egjfecially in
fields as specific as arithmetfl computa- N
tion. There is no mandated t{fbook in any
subject and no set course of dy to which

“all must adhere.

Interpretation of the Ten
Percents

. PO
e pupil-item data
are presented, but the, jii#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 gag
compared to the total number of such pupil>.
item responses included in the test, cate-
gory by category. ~ i

In Table'II-a the

+
.

The same argumeht given above holds
here. . The only categories unequivocally re-
. vealing positive changes in the direction of

.'.)‘,
Ry

- 3
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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-course, from test
to test) the results .show a remarkable con-
sistence. *

d -

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

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

If a teacher is operating on the basis
of fall data, she may be misled—Ey_EEé fall
1 response of those falling in the "RW'" and

' categories. Some fall responses are,

"RO
grobably guesses if the "RW'-"RO" data can
e credited. In other wordss "money in the
bank" by the fall performance was not there!
Obviously, item analysis data are also in-
- vidiously affected.

. (The "RW + RO" and "WR + OR" data are
..- summarized in Table II-5.)

\ )’

Table II-5
Analysi§ of Categories "WR+OR"* and "RW+RO'“**
RANDOM SAMPLE

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.

Perhaps™a comment is in order condern-
ing the guessing (or fotrgetting) 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. .

There 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 guessing 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
insthe test and/or this experimental setup,
simply tells us that there are too many un-
controlled factors to draw firm generalize~—
tions from such survey test results over
short periods of time and without specific
item selection to create a subset of items
of unquéStionable curriculum validity at the
local level.

“

¢+

.

-~

«

o No. Possible - _Selected Pupil-Item Responses
T of Pupil-Item WR+OR R "RWARO

< Test Itefrs _Responses No. Mean % No. Mean %
" Word Meaning “ 38 21,546 5053 8.9 23 1694 3.0 8
i .Paragraph Meaning .  60° 34,020 7998 14.1 24 3590 6.3 11
Arithmetic Computation 39 22,113 * 5630 9.9 25 1781 3.1 8
. Arithmetic Coneepts - 32 18,144 4059 7.1 22 2162 3.8 12

) Arithmetic Applications  33- 18,711 4158 7.3 22 2279‘ 4.0 12 .

* Wrong or Omit féll, Right spring

; %% Right fall, Wrong or Omit.spring
© -

-20- . . ‘

= possible gain
= possible 411 gues%gng
: ' 7
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For example, we do t know specifical-
ly the amount of time assigned to arithmetic
instruction and we do not|know to what ex-
tent other variables - such as the textbook,
the general philosophy of|the authors of
Sthese texts (traditional yersus modern), o
the competency of the teachers themselves -
enter to determine the experimental results.

*  Some of these factorj can not, and per-
should not, be controlled for all chil-
testéd, but at least |conditioning fac-
should be retognized, <

l -
. |
Summary of Category Analysis
. ] R
Eachhexperimental evaluation of any Ti-

tle I project (or similar local evaluation),
as contrasted to comparison with a national

haps
dren
tors

24

B
€
o
o enehm
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<

' . >
norm, should be based upon a clear-cut
statement of the objectives to be learned

within the grade - while at the same time -’

recognizipng the fallacy of assuming that all
children in the grade are equally capable of
1earning

Tables similar to the three involved

“herpg, representirg the peypformance of the

random sample, are presented in Part III for
the Title I group, and notable differences
in the performance of the two groups will be
evident at that time and can be discussed on
their merits,

As expected, the Title I group perfor-

‘mance is lower, testwise, but there are rays

of hope‘in what appears to bé improved )
learning in relation to .knaqwn learning po-
tential,

[ 4
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SOME CHARACTERISTICS OF STANDARDIZED TESTS
RELEVANT TO THE RELATIONSHIP BETWEEN RIGHTS
AND ATTEMPTS

Perhaps this se’ction 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. .

P
First of all the purpose of any in-

school test is to find out how much an indi-

ual knows about the body of information'
assessed by the test. This applies regatrd-
less of whether the test is a sfandardized
test or is a local teacher-made test.
dardized tedts, 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 .of 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). wae

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 enpough to permit the
assignment of a particular question or item
to a particular grade in every instance.
such tests, the number of items should be
‘greater than in other tests where.there is
more agreem&nt 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 and other relevant curricu-
lum materials, including yearbooks of’na»
tional societies and. the like.

In fact the experimental editions," from
the point of view of their comprehensive-
ness, may even be more rurricula valid tHan
the final editions of the tests, which ‘are |
necessarily curtailed somewhat - due in part

-, .

In-

’

Stan-,

" . Test,

e -22-

*lar test,

e

to the performance of the items when they
are actually tried out in school situationms,
but also due.to limits of 1ength 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 iudged order of dif-
ficulty, so that the pupils taking the test

do not find the items in random sequence. ---.

This is also a plus for the professional ~
practices ,

. Subsequent to the item-analysis and the
re-examination of the <dtems, 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 commumi:ty-+to communi-
ty, a child will answer, firSE,.a very easy
item, next, an item of somewhat greater dif-
ficulty, and so on, until he reaches the
very hard items at the end of the test.

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

In the case of the Stanford Achievement
in generdl, 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 . long enough so that a given -
child ca&wer correctly any items» in the
test which is 1ike1y to know.'

It is never considered desirable, from
a test-maker's point of view, that the test .
score shall be enhanced by the effect of
chance - although it is believed by this
writer at this time, in terms of the data :
revealed by the present analysis,- that altp-
gether too much of this is taking place, an
intolerable.-amount in point of fact.

The Rationale of Rights versus Attempts

1E the points raised in the previous
paragraphs are“true ds applied to a partidu-
it seems quite evident that.the
important thing to determirie. for a tesyis
how much time an individual needs tg .dq all
the items he is capable of doing. It i
good thing, rather than otherwise, to.stqp

a8 . U

.‘.-
.
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- swering those items he knew and omitting th
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‘him before He has time to go on and gue;§ 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 class 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
corre¢tly, Question #2 correctly, Question
#3 correctly, etc., until he has.reached the
point where he no longer knows the correct
answer to most of the questions @nd thus °
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 ¢he 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
sgbstantial; i.e., in the order of .85 or,
.90.

The Correction for Guessing
i ° %

At this point we must interrupt this
sequence of discussion to point out that for
a period of years it was felt that 4 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-

rest. 1

Although' the correction f&r guessing
was largely dropped, generally nothing is.
said in the Directions_tb emphasizé that -,
guessing is not advisable or, in fact, is
specifically mandated as being inadvisable.
Certainly this was true of Stanford: Int. I:

rm X. This is a great error in tactics,
as\will“be seen as it.is digscussed later.

5
4
“

- i . R .
1/ See¢ Part I, pages 1 and 2. ¢

-

e

' »Intermediate I Battery: Form X: Grade 4

. cerned.
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The Corrélation of Rights versus Attempts

for the Stanford Achievement Test: —

s

The "author decided to determine, as the
natural first step more%than=for, any other

reason, what the correlation between rights |

and attempts yeally was in this irstance.
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 decided to use a populatidén of 100 cases
precisely, drawn randomly by sex; i.e., 50
boys and 50 girls. (The rosters wers so or-
dered.) This sample was drawn and the cor-

3

‘relations were'worked out for.the five tests_

“with which the report is intimately con-

The resulting pattern of correlations
(Table II-6) seemed to make no sense whatso-
ever. Even the highest¥Yof 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

P—

skewness was not wholly ovércome 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 II-7 gives the results of the
random sample analysis. It is perfectly ev-
ident that the second analysis strongly cor-
roborates the analysis dongﬁthe first time
with respect to the low correlation values
found. A

There: is a clear-cut difference in the.’

r's for the last two math tg¢sts (namely Con-
cepts and-Applications) as compared to Word
Meaning, Paragraph Meaning,land Arithmetic
Computation, . * o

Sihce the second set o% correlations

'y
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: Table II<6 '
N B . . Kftempts versus Rights - 100 Case Random Sample - . g R
* Correlations, Means, and Standard Deviations
. RANDQM SAMPLE of 50 Girls and 50 Boys : . - -
> , Corr. Mean St-andard Dév.
Test r Attempts Rights Attempts Rights
FALL: .
.. ‘ ) Word Meaning .53 27.52 16.24 .81 7.03
. Paragraph Meaning .41‘ ‘ 45.98 24.82 11.53 9.28
_ Arithmetac Computation .32 28.37 11.57 9.21 505 - ‘ .
\":"‘ ’ ’ _ Arithmetic Concepts: .15 ’ 28.69 l}_.YZJ. 4,28 5.18 .
. Arithmetic Applications .18 28.28  12.50 5.93  5.34
"~ SPRING: ' ' .
_. ‘Word Meaning . _..\50 33.34 22.&% 5.87 25 B i
Paragraph M;aning .17 55.Z8 23,10 , 6;§6 . 10.69 i , )
Arithmetic Computation ~ .30 3.97 12.05 224 7.38
'Ari_thmet(ic Concepts - .24 30.37  17.23 2.26 53
Aritl;metic Applications .18 50.98 ' 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 availgble
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 univariate scale, the re-
sults o ch are shown in Table II-8 (Dis-
tribution of Attempts) for the random sam-
ple. i »

Analysis of Ehe Univariate Score Diétribu-
* tiop.for Skewness :

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

®
.
/ & ,. -

v

who, in turn, made.ﬁigh scores.

This led, then, to the separate distri-
.bution of the scoéres for those children at-
tempting all items. . The amazement of this
writer was very, great 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 II-9 (Dis-
tribution of Right Responses for the At-
tempted ALL Group). ~ ember: We are now
considering only the ‘wte randon’ sample;
the Title I group will be discussed later.

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

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

- @ sy - "

. ..'.2[4:-. ' . e A .
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T : Table II-7 ,

Attempts versus Rights - 567 Case Random Sample 3

. Correlations, Means, and Standard Deviations
RANDOM SAMPLE of -282 Girls and 285 Boys

. . . Corr. Mean . Standard Dev.
gggj}\ - Test r k% Attempts Rights Attempts Kighps
' 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 (.965 '29,163. 12.77 6.19 5.12 ]
4 <. ) . ﬁ?»;:. M
' SPRING:
Word Meaning .58 (.81) 33.34 21.78 " 6.34 7.3
Paragraph Meaning * .36 (.93) 54.03 31.90 9.79 10.53
Arithmetic Computation , .35 (.94) 32.08 18.25  7.76 7.13
Arithmetic Concepts .33 (-94)\3%§gz 16.26 4.05 6.25
Arithmetic Applicétions 35 (.97) 31.4 16.10 410 6.3

~

* Coefficient of Alienation
[

level (9.5) on ‘the Word Meaning Test in the
fall. . ’ °

In other words, even though the scores
were so low thgt 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
- fthe random sample population. For those
children who mark-all-of-the-test-questions,
the range of scores is almost as wide as the
range. for the total population - including
.the individuals who did 'not attempt all

vitems! .

. The inevitable conclusion that must be
drawn is ‘that guessing was ‘rampant in this
population and that the general psychology

~

-

«25-

S

‘

—

for taking the test was one of: (1) answer-
ing an item without careful consideration of
all alternatives if the¢answer was known;
(2) if it was not known, ~then either estima-
tion or sheer gupessing was resorted to as a
way of enhancing the individual's score on
the test. -

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

- Let {t 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 the guessing’ level
or not far above it, the conclusion is
equally inegcapable that this result can -
come about only by a very inordinate amount
of guessing. " -

~

{g . .
f%i. ' . -t
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a Table 1I-8 S

Distribution of Attempts with Means and Standard Deviations

\ . Random Sample 8f 567 Boys and Girls |

No. of  Wo Paragraph  Arithmetic  Arithmetic Arithmetic A
ATTEMPTS - Mean . Meaning -  Computation Concepts Applications’ \
F s . TF S F S F S \
& O ~ ~
59 . 15 17 , ’
. 58 . 19 20 . ! ’ ‘
57 M v 6 ‘9 N ‘I
56 12 1n A
55 C b 1S * .
54 3, 1 ‘
53 7 9 / \ -
‘;f ' .3 4 v
1k . 8 .
50 12 13
49 1. 1 ™
L8 - 33 29 -
. . 14.7 . 10 8 P _
, 46 11 12 . ; N .
4s ; 12 ? e .
Ly 16 ?
43 9 6
42 13 6
Y : 24 17 ;
40 18 6 ¢ /
39 . 7 4 (:E;)-
38 (124 X209) 20 . 10 27
37 8 20 9 5. 20 12
. . 36 L .27 5 4 7 19
. 35 20 22 21 12 10 a4 - ,
34 17 17 8 1 10 1:;
33 13 18 17 5 9 il : m@? .
32 12 14 7 1 15 £19 GOED) 35 3
- 3 2 21 13 6 15 25 31 15 17
30 17 17 0 9 2 9 16 20 18 20 16
29 29 21 9 3 12 25 8 15 23 9 ¢
,28 16 20 9 i1 19 15 7 15 12
27 1 18 3 15 17 21 7 11 6
26 17 12 4 ;12 1 4 10 16 8 *
- 25 30 14 6 1?7 17 © 18 A 11 9
24 21 4 5- 2 15 17 18 3 16 2
23 17 8 12 2 2 12 18 6 - 7
22 15 8 5 1 26 18 14 1 1?7 2
- - 2 20 10 1 28 7 11 5 13 5
20 21 6 1 3 26 11 6 5 7 2
19 20 4 1 3% 10 10. - 1 -5
18 ' 19 3 1 26 5 - 4 1 4 2 R
17 b b, 3 i 15 4 .3 5
16 13 2 1 -1 .12 6 2 ? 2"
15 . &4 2 1 14 2 1 1 L
1Y, 14 1 1 - 8 b 5 . 6 1 . s
13 3 L7 5 2 1 by 1
12 7 - 1 (. 5 , 3
B P 6 1 ) y o2’ 1- .
2-10 9 _1 — — £ 3 -3 1 £ ___
N % 565 564 564 567 566 56U 566 562 , 563 563
' Meanaty.27.8 -9 4.0 541+ 27.0 331y 20 309 2l I W
Std. Dev. 8.5 12.8 10.1 9.2 7.7 5 4.8 3.0 6.0 e

‘ AttsAllmm mm @ 38‘7.- 63% El EI@

e,

U
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Table II-9 ) ‘

Distribution of Right Responses for Students Who Attempted All Items
Random Sample of 567 Boys and Girls .

L3
No. of Word ' - Paragraph Arithmetic Arithmetic Arithmetic
RIGHTS ' Meaning Meaning Computation . Congepts ApplicationsiE:

(38 - (60) = (39) (32) (33) -
-~ s F s - F F S F 8§ =

F ]

—
OOV FNVNNNOOOAI\H NN

[

P

—

=

13
12
9
15
27
15
14
15
17
20
.3
19
26
25
20 .
. . 22 12”
1" 2 2>

WhooVmOonEEFEooh\\HERFERFPRP

H b [ R & S0 0 o\

HRNUWWVWOROAFFNWNIWRNIWOEHHWUWLN N VW W N
OVROhEFEEONH MW

7
. = == Tl
HEHUMOMNOODUVV RN OO FOWO FO®RNNRP OV~ WAD B D

<>

2
1
1
1
3
3
L
0
7
5
7
3
5
2
1
6
5
5
.6
5
3
6
6
5
1
5
5
7
3
1

2-6 1. 1 — =t L2
Total N 12  269-. 132 279 358 4k5 310.

- %ofR.S. 22%  48% 23% g 4 T2 ' 53%\‘,; 79% 55% .
Mean .19.6 25.1" 27,1 33.9 - " 19.3 - 13.5° 16,9 13.4 16.

S.D. 7.7 6.7 0 9.6 11.4 . 5.5 6.2 . 5.2 6

T e ey L
i
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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-
tempt£s information. <Lonsequently, 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%.

. A4

In order to do this as expeditiously as
possible wisRout 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 II-5.

¢
.
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As shown, the card now/contains the
marginal information from ghe rpsters -
which consisted of Rightg{ Wropgs, and
Omits - and from this derived theé number
‘of Attempts by adding Rights and Wrongs and ,
computed the R/A ratio by dividing the
Rights by fthe Attempts. .

Al
*This' information was recorded on the
cards, which were then sorted in R/A oxder
separately by test. The distributions were
transferred to Normal Rercentile Charts and
cumulative percents werxe calculated and
plogted.

The ots were drawn from point to
point to check on the shape of the distribu-
tions. Since this was done separately for
fall and spring, each chart.con%siged two
distributions. )

It turned out quite clearly that the.
amount of guessing involved, indicated by
the diminution in the size of the R/A ratio
as related .to score, wags more substantidl 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 tnows of no
statistical method‘ to arrive at any final
explanation. Possibly the children, having
a long summer.vacation and being faced with
content mostly related to the year ahead, -
were impelled to guess more in the fall in
an attempt to make a good record. g .

T
One pair of distributions, plofted on a
Normal Percentile Chart in the manner indi-
cated, is reproduced as Chart"II-1. Since
all of the charts essentially follow the
same general pattern, the others will not be
reproduced.

It will be seen that the lines from the
10th to the 90th percentile ranks ‘are fairly
straight. (A straight line means a norpal -
curve on these charts.) Any tendency to

. curvature in the line appears above or below

[y

o

N T IO OO

' Boy

Girl

- A
[————— e
h

“Figure II-5

Pupil Record Card
* ~ . .

these points-.

L3

'This was also true of the chdrts which -
are not reproduced, so we can say eSsential-
71y that the metric -involved here, whatever
it is, is one which is fairly symmetrically
distributed. 1In 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. s -

The range of the‘R/A ratio is almost
unbelievable. It goes from practically .00
to 1.00, indicating that the amount of

guessing just has to be wery, very substan-

9 4
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Answer Sheet Study - II

L

tial unless the logic which preceded this

phase of our study - namely, that Rights and’

Attempts should not dlffer too greatly and,
that the correlations between the two should
be essentially high, as they were not - was
incorrect. NN .

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

E

It was clear from the above that the
nghts/Attempts ratio had certainly earned a
place in our consideration of, the-data in-
volved in interpreting such test scores.

Qur first hope, that this would prove an ef-
fective substitute for the typical correc-

tion for guessing, pFoved 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 fact 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 bawed upon sub-
.stantially larger numbers of Rights.

‘Ta
Means and Standard

. RAN

Test
Word Meaq}ng ‘
Paragyraph Meaning P
Arlthmetlc Computatlon

A7Ar1thmetlc ggpcepts/
\¥~“~«An%thneti//5pp;iqqtlons

vt .,/’ ”'. ’

-

.. Tew-

P
s
b

.

The ratio works best for the middle
two-third$s of the distribution of Rights, or
approximately plus and minus one standard
deviation in the Rights or score distribu-
tion. The middle three stanines (roughly
54% 1n a reasonably symmetrical distribu-
tion) 1s 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 markidg.l/

LA

We cannot leave this matter without .
con51der1ng what the results obtained 51gn1- o
fy in terms of test-taking behavior. It~
would seem obvious from the above that we
must build into the Directions for Adminis-
tering a strict admonition not to respond on.
a purely guessing basis, since thls/rhngom-
ness in the score distribution will only re-
sult in diluting the correlations between
the before-after scores.

-~

an

-

Iy

/.

1/ 1t will be further noted/that the R/A ra-
tio equals the 1tem/§£ff1cu1ty when all .
items are attempted?! A 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 e/p ens
when there are no omits.

v .
e //‘ e
) ) L
:’ ’ //’ C [
ble II-10 e -
; , 7 =
Deviation - Rights/Attefmpts s ‘
DOM SAMPLE ‘
Fall Spang .
Mean S.D. Mean” S.D.
.58 .213 65 .81-
.54 .174° .61 .181 . _
45 1192 .59 .207 )
. .45 173 53 .190 T~ >~
45 178 .51 .195.
-30- -
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Kft/may be one of the-major reasons why
we “got ‘such ,peculiar correlations when we

orlglnally attempted to correlate Rights
~Versus Aftempts, as reported earlier.)

= Va
o
e * “This applies even if the tests adminis-
g tered are taken a full year 4part and are

7both different forms and different levels.
,~ Random guessing 4lways reduces the correla-
’ tion between pairs of scores.

Transformlng 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
cof the otlter data that we \have.

Slnce we 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 dlstrlbutlons of stanines,"
showing then also graphically by means of
asterlsks, are shown in Figure I1I-6 for the
fall and in Figure II -7 for the spring.:

We need only to call your attentidn to

the fact that the stanines did, indeed, fit

»+ the distributions remarkably well ) (Compare
theoretical with obtained frequenc1es ) The
resulting stanine d1strlbut10ns are symmet-
rical, as of course they should be for sta-
nines - which are, after all, normalized
standard scores.

If the teacher has occasipn to profile
pupil results, these,stanines are entirely
appropriate for. pro §t11ng purposes against
any other .set of data expressed in stanine
férm and’ baSed on essentially the same popu-
lation.

B
. . ! "

1/ Available on request.

Q

ERIC .

Aruitoxt provided by Eic:

[N

For correlation purposes,.however, they
are of less value * Since the R/A ratio has
a built-in correlation with Rights and
Wrongs because the denomindtor of.the ratio
is the sum,of these two. lntercorrelatlons
of sdbgects ‘might work out well.

.

When’

2
Is a Test Invalidated By 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
the: thld knew those particular items). This
pattern of Rights will gradually break down
as the items become harder, or in some cases
it wil suddenly break down, and the child
e1ther.goes into a full guesslng pattern or
istops.

\ 0y
Pehﬁﬁps we should solve this dilemma by
'codslderrﬁg "no test' any 1ns‘ance where a,
“child has a“Rights/Attempts ratio of .50 or
-less, A reﬁlly satisfactory ratio should be
175 or hlgheg, but apparently both teachers
ahd pupils need much more understanding be-

fore such a higﬁ standard ¢an be 1mplemente¢

PRI -

O& high rat;o means a large proportion
of item3 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 computlng the dlfflculty
values.

Any formula that can be deviséd to al-
low for guessing will work a hardship for, “
some.-individuals. .

e
A

- 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 a
level of mental development to permit learn-
ing the content in question.

-3
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: 2 T
Sta- R/A Frequency © Percent i
nine Range Act. Theor. . Act. Theqrl,
. \.--—'fu . 5
WORD MEANING: L ) o
9 .94-100 22 23 &4 4 Feddekedk
8 .86-.93 36 37 6 S .
7 .75-.85 75 68 T 13 3%2 » L kkkdekkdededekokokok ook -
6 67-.74 94 99 17 koo Rk k ok kkkkkokdokok
5 .54-.66 108 112 19 Sk dedededede e dededede ek e e e de e ek
4 .39+953 97 99 17 47 Fekdodededodedesk dedeok ik dedeoe dede dedokok
3 ~-.29-.38 68 13 12 Feedeigdedokdekodededekek ook
2 22-.28 N 35 37 6 7 < Fedededededokdek
1 08- 21 26 23 5 4 . Fkdekkk L )

Median=.60% 353

PARAGRAPH MEANING: . : _ S '
9 .85-.96 23 23 4 4 Sededded . ' oo

R 8. .77-»84 36 37 6 7 keklkkddhk
7 70-.76 74 68 13 12 Fedededededekdedodedodededoedede
6 .62-.69 93 99 16 17 Fh ke hdhdTkkddk ok khhdkd
: 5 .50-.61 109 111 19 20 Fedodedededodedededohdedode ke ol dodedededede dededek
4 40-.49 104 99 ° 18 17 Y dedededdededede ol de e deddedodede e Fedede ke dedede
;3 .31-.39 65 68. 12 12 Yededededede dodedodehde Fededede
2 .25-.30 37 37 7 7 Fededded dedeodede
1 .07-.24 23 23 4 4 il ded . .
Median=.54 *-. 584 | R . . .
ARITHMETIC COMPUTATLON: RS ! ’ T -,
9 .81-1.00 24 7 23 i 4 4 W lekee Ak - .
8 .72-.80 37 37 7 7 Sededk kel hk N ¢
I h w 7 L60-.71 68 68 12 12 Fekdddededokhhhhthhrk T .
6 .48-.59 98 99 17 17 +***************+*****+J *
5 37-.47 113, 112 20 20 Fedededodedokokdokdodedolede hodokdedolte ke dedede ke
4  .28-.36 105 99 18 17 Jedededede desed dekede RSttt dedede R dede ke
3 .23-.27 62 68 .11 12 Fedokdedededole ko sk oo . .
. .2 .16-.22 37 37 7 » Fededekdovedodede
y 1 .06-.15 422 23 4 4 Fdekdde
: Median=.42 566 - .
ARITHMETIC CONCEPTS: . ‘ -
9  .76-100 22.. 23 A Fededekk
8 .68-.75 38 37 7 7 Fededededk dedede e o
7 .59-.67 69 68 12 12 7’:‘.'.'7’:'.':7’:-.'c-.'c;’n’c******** .
6 . .49-.58 100 99 13 17 **i“c“**************c*%“*
. 5 .39-.48 1072 112 - 19 ek
N 4 - .31-.38 100 99 18 ’
. 37 .23-.30 66 68 11 -
2 ‘.19-,22 43 37 3 N s
1 .06-.18- 21 23 4 .
L edlan— 42 566 . <
~ARITHMETIC APPLICATIONS : Lo e >
9 .77-100" 25 23 4 b . Fededededede . .
8 .68-.76 34 - 37¢ 6 f o, HeFekicdedock ) )
7 . 60- .67 71 68 13 . 12 Sededededededededede e dededededede _
e 6 .49--,59 101 98 18 ... 17 C00 Sekedekedodede v iededededede dede de e dedede e
= 5 .397.48 109 111 19 &20 Fekedededodede Yoo Jededkedeleiedededededede e dede
4 .30-.38 96 C98 LT 17 17 dekkdekedeledededok e 5 . a
. 3 .24-.29 69 .68 12 312 Jededededodedededede o dedededee .
) 2 .18-.23 36 - 37 6 e 7o kdekkkdkdek
. AN § L06-.17.4 22 . 23 = 2.4 *edededkk . . .
. edxan— 44 - 563 A (Each * represents &4 students) . Y
, C . FIGURE 1I-6 :
R
. Stanine,_ Dlstrlbutlons - Index of Guessing or nghts/Attempts ’
L " RANDOM SAMPLE - Fall 1969
o -32- .

/

. " . N
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.

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

WORD MEANING: PN ) .
.92-100 23 23 FededekYeok
.87-.91 40 .37 Kdkkkdok ke
.872- .86 62 . 68 ' L RedekdWek ek vededok ke k
.72-.81 102 99 Fewdedededokdododolodoledokfokokedoke ok dodek
Le3-.Z20 121 112 { Jedededodododok ok dokk hde Tk dok ok Fododeok Yok k
.53-62 9% 99 ek dedefdok el dedokodededololofok ok
.40- 52 58 etk kdkk ok kk ek ok ok
*‘3 .39 A 37 Fkdededekkddk
31 £ 23 Yok devedek
Medi!n=.67 :

PARAGRAPH MEANING:
.88-.93
.83-.87
.fT-.8Z
LAS -,

\)' h/

-‘?n_ . )A‘S

T

IR I

e o
Modian=n

<

Sekdek

Yedededededekkdokfekfkdkdok
X FekFddekdedkdekhddohk Rk do ki
“"*’nc*J Sededekdehdektekdokkkfkehdekk
Jdedededede Tl ok deloded Feke ek dok
Jededekdek ek

——
|4\4~\’\O"“O\]w‘d

N N

)

~4HCC 1 4

wy
O

RITHMET[R COMPUTATION:

9 .91-.97 23

8 .86-.90 . 31 - Jee

7 .17-.85 73 %k **%x*****¥*+*x*f 3 .
6 .68-.76 94 . Jesededede ek ek e Fede e kG e o

5 .54-.67 124 YededeFdedok ek dk kR ek d hh Tk kkk kkhk ki k
4 41-.53 93 Jededededokdokdodedokkdekdek hdeoekokk

3 .30-.40 67 Fedekkddhkhkhhkk ik

2 .23-.29 36 Fefekkdokk ik

1 f()— 22 23 M Jekdedehek

Median=.60 . 564

ARITHMETIC CONCEPTS: R
.85-.94 23 ) F*dedekkk
.78~ .84 42 ‘ Fekk ek kkk
.69-.77 65 Ttk dkkkdddrkdokokk |
* .58-.68 97 : deledodokekedokdokkddekdckdokdekedodelok
48-.57 105 - Fodedededededededede dede e dedk ok kkdeke ke ok
.38-.47* 1Q3° - *************************+
.29-.37 60 . SedededodFedok ook dok .
..21-.28 " 49 - *7 - ****$§x*****
"%.13-.20 18 . *kkk *
Median=.52 562

" ARITHMETIC APPLICATIONS: ‘ ”
.83-.97 ., 24 23 . ' Fkkkkk
.77-.82 34 -37 Fededodok kdkk .
.68-.76 62 68 . Fedeke e dededek dedekokdok
.59-.67 ° 91 98 -  16. Sede e Fkdk ok dok dokedokokk ks kek
Ja6-.58 122 111 . "y ' Seedede e JekkFedededdedek ook kekkdekdokk
.34-.45 -100 93 8: L kdekekkok Rdodkekdok dekodododedck sk kekod
.25-.33 70 68 12 -2 dedek deidekekedok dokdokdok

J19-.24 36 37 B T~ kkkkdkdkk

l &.12-.18 24 = 23- - LT < ek

Medjan=.52 583 :”__ (Each * represents 4 students)
. ; FIGURE II-7

Stanine Distributions - Index~of ‘Guessing of Rights/Attempts
g RANDOM SAMPLE - Spring 1970..

s ’ .
.o - .

~
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" USE OF PREDICTED SCORE TO DETERMINE

EXTENT OF GUESSING

‘Some years ago (1950 approximately),
this writer devised 'a technique for estimat-
ing an untiméd 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=

limits to the beginning qf the series of

omitted (hard) items;

B = the score earned on the last twenty
items attempted;

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

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

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

N /
* A cleser look at this formula makes it

. obvious that the value "C" is actually the

~

mean score earned by the population in ques-
tion cn 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 population, 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, .

£is to estimate a score for the ifems not at-

‘had carefully considered each.

tempted by saying that it would be .some pa-
rameter of thé mean score for, 'the selected
twenty items, dependent upon the '"goodness"
of the performance of the individugl on the
chosen subset of twenty iteins - as ‘indicated

“by the ratio B/C.

Néte: The subset of items used in the

original application of the formula was the %

last twenty items attempted by”each 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

questions contained within the final omitted
items.
"attempted" in tHe sense that the individual
Omits in
small numbers were permitted. If the DK™
(Don't Know) space was available, this~cpuld
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 attémpt all items.  &# .

the 'score earned within the stated time -

All twenty items were supposed to be -

- L T

. g .

While this formula had the virtue of
correcting the individual's score so that it
gave a reasonably-close estimate of what he
was capable of doing, it would underestimate
in m instances the score earned by the
very ablest individuals. This was true be-
cadse difficulty values for "D" were easy
for the ablest students but difficult for .
the average or low achievers.) 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 thig present situation, the analysis
of the perfOrmance of the individuals com-
prising the random sample from thé total New

Hampshire state population at the fourth
 grade level indicated that a -very muc%ﬂzEEET
ore

er proportion of individuals answeted
of the items correctly than one would ‘antic-
ipate if guessing were not present as a com-
mon practice, .

LR .

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-arialysis 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 Hampshjre random sample on any
of the five tests anakyzed. ¢

(

In search of ‘sgme 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 o 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 sdbset 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.

'%/ While this procedure has not been pub-

ished, 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. R

v

v R -34-
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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 basis for the estimate' of total Store,
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 values.in "A"
and "B" are always based upon the fjrst
twenty items (23 for Paragraph Meaning so as
to include all questions on the .last.para-
grarh in which the twentieth item occurred).

Thus, the original formula is modified
o:- Predicted Score = A + (A'/C x D), where
the score earned on the first twenty (or
23) items;
the same value; .
the mean score of this population on the
first twenty (or 23) items;
the mean score of this population on the
revaining items - e.g., the last 18
items jp Word Meaning.

on i

o o Pa

In making the decisione¢to use the first

twenty (or 23) items as a-‘constant in this

study, two factors were involved. First,

guessing certainly would be minimized by

using the very easiest items; secondly; the

difficulty range of such items must yield

endugh variation of score to be reasonably
- reliable.

This estimation process, when doge by . : -

'* *hahd, proved to Be a time-consuming task.

”

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

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

It

.{J.i

On the other hand, by arranging the

items "in order of difficulty (easiest fir:st:)k___\~

evéry child would be encouraged to ‘do what
he'is 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 attempt all of the
items “ .

This has been shown repeatedly in ex-
periments to determine che effective working
time limits, which are so necessary for the
practical adminisgration of a test.

It is important _to point out also that
it is standard operating procedur€ to builld
into a'standardized test a wide enough range

\\ggig;fficulty to provide for both the least

%

—

In this report for the random sample we‘will’

give the results for three tests only; name-

. ly, Word Meaning, Paragraph Meaning, and
Arithmetic Computation.l/ Word Meaning and
Paragraph Meaning together constitute Read-
ing, the subject of greatest concern to Ti-
tle I programs.

As_earlier indicated, the special rea-
son for concentrating on these subtests was
the dbvious difference in the relative envi-
ronmental impact. Word Meaning and Para-
graph Meaning are greatly affected by the
total environment; Arithmetic Computation is
almost exclusively school orierted.

s It is well known that generally, ip.
standardized tests, great care is taken in

:

1/ Work was completed on the remaining tests
- after this manuscript was completed, and
& " the results are given in Appéndix C.

- , -
> b - .
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and the most able pupils within the
group; to be tested, obviously a necessity in
a.survey test..

] ]

"Usually this is accomplished at the
lower end of the scale by including some
items that should have been learned at a
grade previous to_that at which the test is
normally given. ’

» Ideally, in any local before-after pro-
gram all the items should be validated
against the local curriculum; but this is
rarely .done, unfortunately. .

The upper levels are provided for by
making items of greater difficulty while
still staying within the curriculum normally
found within the grade or grades for which
the test is intended; 4i.e., to avodid as much
as possible including any items to which the
tarnget group has not been exposed to in-
struction.

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-
portunities for making errors are greatly
increased because of the number of times in
which an individual must perform the basic

H
3

el
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operatigns involved in solving a problem of
this nature.

- £

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

] .
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 Did-NOT-Attempt-ATT itews.

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 random
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 know’the answers or
can arrive at them rationally by thinking
about the alternatives offered and choosing
one of two alternatives.

The technique of predicting a score and
comparing the predicted score with the actu-
ally earned score works bes® to identigy the
guessers where the "attempted” count is sub-
stantially higher than the earned score.

The greatest difference, obviously, is to be
. found where all -items havegbeen attempted

and few are right. (This has been previous-

ly considered in discussing the R/A .ratio.)

The correlations reported in this study
have been arrived at by actuaily plotting
the data on bivariate charts.
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 correlation coefficient does not as a
general rule rdflect gain in score but sim-

k order. ’ :

Se

ply expresses r

1/ This -may be conceived as 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! i ’

oy h

Computerized

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 sgcores. ‘ ‘ ’

This computational process also yielded

means and stfndard deviati®ns, which are

helpful in studying changes in magnitude and

variability of scores.

The correlations reportéd 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 for different subsamples.

The numbér of cases, the means, and the
standard deviations are reported separately
. in Table II-12, immediately following.

No attempt is made to evaluate statisi:
‘tically the differences between the means of
the Attempted-All group and the Did-NOT-At-
tempt-ALl group, because we are not dealing
w1tE purelé}tandom samples and we had no
reason to-anticipate, without investigation,
that the diftributions on which the correla-
tions were based even were normal or simi-

larly skewed, so as to provide a rectilinear
plot.

Considering first the correlations -
alone (Table II-11), it is noteworthy that

Lt ¢}

-

>

they are high in practically ievery compari- 3

'son; as‘a matter of fact they are surpris-
ingly high, all things considered.

. Qne 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 considered: 2/ 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 from which the New Hampshire item dif-
ficulties were derived; i.e., the randoms
sample of pupils tested at grade 4 in” 1969-
’70:. . v -
: " 1f 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. ,

LS
1

€

2/ In some cﬁses they approach or exceed re-
ported reliabiligy coefficients. :

-36_
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Table II-1l1
Correlation Coefficients
-~

Actual Scores versus Predicted Scores

RANDOM SAMPLE

Attempted-All

Did-NOT-Att.-All Total Group

Fall Spring Fall  Spring Fall Spring
[ 4 —— = ——
Wbrd Meaning
. Boys .94 .92 .93 .89 .92 .89
Girls ® .95 .88 .92 - .90 .90 .89
Paragrﬁpﬁ Meaning !
Boys .90 .90 .81 .78 .79 .82
Girls " .90 .91 .80 .73 .77 .81
Arithmetic Computation - ‘
Boys ° . .91 .92 .92 .89 .89 .87
Girls v .89 .89 .92 .89 * .89 .88
‘ »
v .

-

&

Next, it slfould be noted that the corre-
lations for the Attempted-All and Did-NOT-

.
0

right) - first, for those children who At-
tempted-All items; secondly, for those who
Did-NOT-Attempt-All; and finally, for Total

~

Attempt-All groups combined (i.e., the Total
GnouE; tend to drop slightly, but only a
point or two iA the hundredths place. Most
readers would Jregard such small differences

as being practiically insignificant.

Absolute Changes in Score Over a Given Time
In order to establish the amount gy
which individuals change their status }py°
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 II-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 II-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 cext.

. Thus it presents the reader with a challenge
to sedrch the table for meanings not specif-

-ically brought out in the discussion.

Most Significant Elements in Table II-12
AN .

The table contains data relevant 'to the
actual or recorded score (that is, number*

v

Yy

S,

Group .
. Fall and spring as well as for boys and

These data are given separately for

girls, together with numbers of cases in

each subgroup. . °

We have 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-AIl and the At-

Xempted-AlT grolip versus the Total-Group of
. BT

boys or girls.

2

.(Note: 1In the latter case, the Total
Group data includes both of the previous
subsamples; .thus in a-sense this column,
then, is diluted by the inclusion of the At- .
tempted-All group. 1In point of fact this™ .
final comparison does, however, indicate the
effect of the inclusion of the Attempted-All

subgroup data on the total results as- previ-
ously reported to the community. .

Thus it highlights the fatt that
these children do constitute a separate sub-
population, distinct in character from the .

.
-
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| Table II=12

Comparison of Attempted-All versus Did-NOT-Attempt-All Groups for Selected Statistics

With Particular Emphasis on Magnitude and Direction of Differences Between Means

X

RANDOM SAMPLE
L 3 = N

Attempted-All  Did-NOT-Att.-All Diff. of ¢ Total Grougftuff of

"'Did- NOT-Attempt-All"

1/ "Attempted-All" group’ versus "'Did- NOI—Attempt~A11" grogp

\

5
{
3
3
€

group shown in Appendix for WOxd Meaning afd Arithmetic Compﬂ

2/ “Attempted%All" group versus "Total Group"

~38-

(s

»

N Mean S.D. _N_ Mean S.D. Meansl/ "N Mean 5.D. MeahsZ/
Word Meaning ] T \
BOYS Lo
Fall - Actual Score < 62 19.9 8.2 999 14.6 7.1 +5.3 284 15-8 7.7 +4.1
, Predicted Score 16.8 6.8 15.5 6.6 +1.3 15.8 6.7 +1.3
Spring-Actual Score 2592 7.2 18.5 6.5 +6.7 21,7 7.6 +3.5
: Predicted Score 136 23 575 148 3073 §3 181 am 21.7 6.1 +1.5
GIRLS ¢
Fall - Actual Score g2 194 7.2 510150 6.1 +4. 4 081 16.0 6.6 +3.4
Predicted Score 16.5 6.2 15.9 6.0 + .6 16.1 6.0 + .4
Spring-Actual Score 25.3 6,1 19.2 6.3 +6.1 22.1 6.9 +3.2
Predicted Score 133 2317 4.7 147 20’5 5.5 1302 280 2270 5.4 1.7
Paragraph Meaning )
BOYS - )
Fall - Actual .Score 66 27.5 10.4 517 22.4 9.3 +5.1 0g3 23.6 19.8  +3.9
Predicted Score 22.3 .8.5 24,0 8.2 -1.7 ©T 23.6 (8.3 -1.3
Spring-Actual Score 33.3 11.8 294 9.5 +379 31.1 10.9 +2.2
Predicted Score 38 3100 10.2 %7 3205 glo° 15 285311g “9l1' . g
GIRLS : L : N K
Fall - Actual Score 27.1 8.6 T 264 9.2 +2.7 25.% 9.1, +2:0
. Predicted Score % 2119 7.5 2152579 65 40 281 z@z% 7.2 -3:0
Spring-Actual Score 34.6 10.7 - 30:5 8.8 +4.,1 - 32.6 10.0 +2.0
Predicted Score "4} 322 g9 141307 702 s 28237 g T
An&thmetlc Computation . .
ZTBOYS - , ) g
. Fall - Actual Score-. ., 12.4 4.9 )5 10.8 4.1 +1.6 285 11.2 4.4 +41.2
SN " Predicted Score ‘“ 10.6 4.9 11.3 4.8 - .7 11.1 4.8 - .5
S ring—Actual Score 18.7 7.8 16.9 6.2 +1.8 17.7 6.9 +1.0
*® Predicted Score 113 16.2 6.5  17017.9 57 -1.7 283 17.2 6.1 -1.0
" F -GIRLS T ‘ : -
Fall - Actual Score ”””39 2.7 &6 551 115 4.6 412+ 00 11.8 4.6+ + .9
. Predicted Score °% 10.9 4.7, 12.2 4.5  -1.3 ., 12.0 4.6 -1.1
Spring-Actual Score 0.1 6.9 .., 18.6 6.9 +1.5 19.1 6.9 +1.0
-~ Predicted Score % 1375 507 181%;9.3 5.7 -4 Blign 55 Ll
i\: i - \\\ _
% Bivariate Overlays showing displacement of "Attempted-All" group=versus
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.differences between. means for all

Answer Sheet Study - II,

;estx which unwittingly has affected.the
performance of the total group because of
the very significant differerice as to their
method of marking the answer sheet.’)

At this point, since we have considered
the gains from fall to spring for the tgtal
random sample group.elsewhere, let us con-
centrate mainly on the data for the At- ~
tempted-All versus the Did-NOT-Attempt-All

[

the low side. High scores (i.e., 70% to 75%
right) are an exception .almost by’ definition
on a standardized survey-type test. Other-
wise, the ablest children would not be mea-
sured! .
Reproduction of the bivariate charts
for this report presented a very difficult
problem. Separate Attempted-All versus Did-
NOT-Attempt-All bivariates illustrate clear-

groups. , L 4

(Only three of the five tests generally
analyzed in this report are given in Table
II-12. Arithmetic Concepts and Arithmetic
Applications, have been examined closely
enough to see that their results are consis-
tent with the others.)l/ .

First notice that.for all subgroups on
all tests the differences between means of
actual scores favor the Attempted-All group.’
This Is true even when we consider the At-
tempted-All group in comparison with the To-
tal Group, of which they are a part. 1In
Word Meaning, this is true of predicted
scores as well.

When we move on to Paragraph Meaning
and- Arithmetic Computation, we see negative
redicted
scores are higher for the Did-NOT-Attempt-
All group and the Total Group than for the
Attempted-All group. OuQt of sixteen compar -
isons, all are negative.

Note that in the table the negative
differences always apply to thé predicted
score, not the actual,score; i.e., the num-
ber right. The significance of this is that
early performance predicts lower total

" scores far”the Attempted-AlT group than for
those who Did-NO?zAt;Empt—AIl:or the Total

Group. et

The question remains, however, (and
must remain unanswéred in this report) as to
which of the sets of Scores, actual versus.
predicted, is the more valid measure of
group or individual performance. Y

The writer's guess is thaf the predict-
ed score truly represents the performance of
a child more adequately than actual score

-

" puted.

ly the effect of guessing, but it was hard
to compare two charts.

Sample Bivariate Charts

Actually, each bivariate chart as shown
in Appendix B consists of two bivariates
combined; one for those who Attempted-All of
the items superimposed on the chart for
those who Did-NOT-Attempt-All items.

g

The Attempted-All group is printed in a
contrasting color so that one can see the
change in .the diftribution from group to -
group, which alwayg is in the direction of
higher overall perxformance for those who At-
tempted-All items ‘and, therefore, took ad-
vantage of every opportunity to guess. é}u
is -this spurious gain due to guessing which
must be identified and eliminated to make }
the test truly valid.2/

L
.Perhaps these bivariate distributions,
from a layman's point of view, are the most -
significant or ¢onvincing evidence of the
presence and effect of#guessing,

'It would have been-very desirable to
reproduce in the report the entire 96 bivar-
iates from which the correlations were com-
This consists—~of 36 such charts for
the random sample group, with which we are
presently concerned, and 60 for Title I,
which -will be the concern of the next sec-
tion. However, this was impractical from a
space point of view and, therefore, only a-

“selection of these have been reproduced.

The consistent offsetting of the At-
tempted-All subpopulation is conspicuous on
these charts.» Each bivariate group (i.e.,
black versus colored) taken by itself yields

- & correlation most of the time higher <than

for all cases combined. e raw score means

when his earned score (i.e., the number of "# of the Attempted-All grfoup are higher than

items answered correctly as scorfed) is on
¢ A

1/ As time permits, Arithmetic Concepts and
Applications will be completed; but- the
three tests shown were enough to demon- .

strate the essential fact with respect to

the uniqueness of the Attempted-All sub-
group. Costs and time led to the deci-
ston to omit thé remaining two tests for’
the moment from the random §ample analy-’
sis. .

e

e . ’ -39_ . ) ; LT .. N

the raw score means of the Total Group.

The greatest spurious gains are for
those who EARN' low scores} thus, guessing
hurts most™ those childrenfwho are in great-
est need of help! 5
2/ Bivariate charts are shown separately for

boys and girls and for two subjects only,
Word Meaning and Arithmetic Computation.

L ad
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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 séore and,
therefore, getting ahigher percentile rank
or grade equivalent. -

L " :
} 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
in the direction of an increase in predicted

-40-

score. This is in support of what we said
» ~
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earlier - that this is an‘impure or contami-
nated way of idermtifying guessing youngsters.

One of the factors responsible for a’
drop in the predicted score as compared to
the actual earned score is that .some of the
items remaining after the. first twenty items
were scored were too hagq for all but the
most able children in the population. Thus
the'very 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 ipntercorrelation hetween purely
guessed scores is zero and will,vary from
this value only by chance.l/ Partial guess-
ing either in fall or spring reduces all
cotrelations in a manner proportionate to
the amount of guessjing.

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

»
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" EVALUATING PUPIL PERFORMANCE FROM THE PUPIL

ROSTERS 3

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

This type of listirg 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 II*8), the
“chief advantage was that it identifies the
Wrongs by all alternatives other than the
correct response and indicates distractors
that are working effectively versus thdse

- which appear not to be attractive to anyone

except on the basis of pure chance.

It also has the great advantadge tbo al-
low the person cop@tructing a test to spot
instances where tW® 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 g .
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/pé/reporting item
analysis data that lists.only Rights, Wrongs
and Omits makes the examination of the pu-
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

Jjode.  (Figure II-9)

v

The .Jitem by item comparison of the peg-’

formance of each child, fall and spring,

constitutes the ultimate approach to the

problem of evaluating the amount of guessing

present. .

1t is Bvident 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.

¢

pr

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. 3
We know the "average" guessing score
from the number of alternatives in relation
to the numbex of iteps Jdn the test, assuming

;

random marking.

In the AritQmetic Applications Test,
for example, yhi 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 marked 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 ther
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.

To recapitulate the.obvious, countipg
the number of "R's" acrass the sheet to the
«ight gives the total number of Right re-
sponses, or the individual's score. Simi-
larly, counting the "W's" gives the number
of responses that are incorrect, and count-
ing ;the 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 individui}s
answering.the item cofrectly. -

A\
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FALL AND SPRING ITEM ANALYSIS CHART

RANDOM “SAMPLE ~-.GIRLS — ARITHMETIC APPLICATIONS

Figure II-8
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. .
< In doing this, of course, one would

»

have .to pay attention to the fact that the
data are tabulated for both fall and spring
and derive'a sum of "R's" for a particular |
item separately for 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.l/ -

By and lasge 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 for a 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

"1/ See pages 8

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 off categorical analysis earlier in
Part II.)

-

For instance, one can tell from the
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 vexry large proportion of this
test was nonfunctioning for this chi}d.

However, it is most enlightening to
note that there are no "RR" responses beyond
item #22, so apparently at about this point
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
response is correct; i.e., the Wrong/Right
combination. These are- -the eight itemsxthat
suggest actual learning may have taken
place~

" : 2. The numbef‘Right.in the spring
should substantially exceed the number Right
.in the fall. 4

to 14, Part II.

.
a L ~ ’,

PAruntext provided by enic t ~
5 . - \

O~
<.

o

- For example, case #008 had 20 Rloht
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-
- ¥ent 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
valld _since, there is an actual loss!

) Case #002 would appear to be a case
falling in this category, but an examination
bf the individual responses item by item
makes .one wonder. In the last 13 items in
the test there are only 3 Right in, the®
sprlng, and all of the remalnlng 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 studylng
these data, limited only by a person's imag-
ination and actual knowledge of the case.

A teacher examining data of this ,
sort, knowing the child and knowing his day
by day performance, can find this kind of °
exercise enormously illuginating. This gan
result in a decision to consider a test in-
valid, so far as the total scbre is con-

s 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.

To generalize broadly, in 'a. non-
guesglng situation the Right responses S will
constitute a very large majority of the
items attempted, with few Wrongs and Omits
in'indirect proportion to attempts.

Where guessing: is rampant, 2 pu-
p11 s 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 none. at all),
One*must proceed cautiously. Data from the
predicted score analysis and from the R/A
analygis will help, but there is NO infalli-
ble way of 1dent1fying which "R" responses
are guesses and which are the result of
learning,

\

.
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SAMPLE CASES FQR ILLUSTRATIVE PURPOSES

We have .selected some sample cases'
drawin from the actual roster of pupils for
tlle item analysis made in connection with
" this study. On the Item Analysis Data sheet
the recording of the choice made by the pu-
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 oyiginally called), which of course is
the r3tio of Rights over Attempts (R/A).

We have chosen three samples from the
Random Sample population.
specific item data noted above, all other
available information concerning each of
these three cases has been collected and
considered so as to giye 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
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 .would say "Stop"' to the
computer under regular scoring routines for
any of the cases. :

<

Y

or.IQ as derived from the Otis-Lennon Mental
Ability Test: Eleinéntary II: Forw J, hds
been checked and is‘“considered’ along with
other data. The sex of each child in this
analysis has been noted, although this_ap-
pears ‘to"be of little significance, accord-
ing toour 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 it 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 almost daily-observa-

tion of each child; i'e., every day of the
week except Saturdays and Sundays for 140-
150 days. This is the big advantage of the

In addition to the

Each c#ild's school learning potential,

»

classroom teacher's observation, 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 cf 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 evaluationms.

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 where*it 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 the supposedly classic .patterp - see
Sample A) on the one hand and, on the other
hand, int6 those who attempt all of the
items, regardless of how many they 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 is*that it not only allows the
teacher to get the general pattern of a’
single pupil's responses item-by-item for
comparison with the itéms as presented in
the test booklet, but by summing the columms
for the class rosters presented in this °
fashion one also attains the number of
Rights, Wrongs, and,Omits for the class as
a whole. ( .

This information both «for:the ipdividu-
al and for the class, especially with re-

spect to those items that™have 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 worthwhile as the to-
tal score on the tests interpreted in terms
of any norm, whether local or national.

. We -show this type of analysis for all
three sample cases, but it certainly-is too
laborious for the teacher to do,for all
children. If is entirely feasible if

. R s
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computer assistance is available. We have .

previously shown a sample page for one test

in class roster form (see Figure II-9).

In any contained system (i.e., a re-.
sponse system in which a child chooses his
answer from a selected number of alterna-
Eix;s) there is the possibility of a chance
response, so a Right response either in the
fall or in the spring, or even in both fall
and spring,- is not incontrovertible .evidenge
that the child knows the knowledge or skill
measured\ by the particular item.

It is perfectly practical and desirable
to assume that a Right response in the fall
is more likely to indicate knowledge (i.e.,
evidence of "knowing" rather than a chance
response, especially in the edrly, easier
items), but a consistent Right response in
the spring leads more convincingly ‘to the
conclusion that the child does, indeed, know
the skill ‘or information measured by a par-
ticular item. It is too late to wdit for
that if the tests are to be used during the
"between-testing" period for improving in-

struction. -

If his reply is inconsistent (i.e.,
fall "R", "W" spring) his first "R'" response
was probahly a guess. N

However, the only way that a teacher
can ever know whether a particular knowledge
or skill is really mastered is to observe
the applicatijen of the child's knowledge or’
skill in a whole series of everyday situa-
tions where that knowledge or skill is es- -
sential for success on a particular task.

~N

-

Here again, the importance of the
teacher's constant reevaluatieon of the know-
ledges and skills of her pupils in a repeti-
tive and "maintenance of skills" fashion is
perfectly evident. This kind of approach, -
when done by an appropriate test, would be
what is more widely known now as ''criterion |
reference testing"; i.e., no norm is suppos- |
edly required, although this is more a
"seemingly so" situation than an actual one.

Let it be taken for granted, in this
particular igztance, that the primary pur-
pose of the sting program such as the one
presently considered is to improve instruc-
tion. The testing program does this by pro-
viding objective evidence that material pre-
sented either has been known at one time or
not known. (R versus W),

If not known, gt has to be learned .
during the course of instruction-between -
first testing and second testing if the re-
sponse is '"WR" or "OR" - the only catego- -
ries that really measure. -

It assumes that the teacher will take
the evidence of the first test, when summed
ovérall for the class as a whole, to indi- |
cate areas of weakness which need to be
strengthened. When considering the pattern
of response$ for all items on a particular
test given~in the fall for a particular
child, the Eeacher will try to assess his
status, identify areas of weakness, and mod-
.ify and strengthen his instruction at cer-
tain points so as to build on what the child
does know and to prayide the support and.
EeIp he needs to learn what he should know
in accordance with the’ local curriculum.,

N . .

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 bten.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 contains all of thej,available’ informa-.
the knowledge that 8+9=17. tion. about a particular child, bhg these '

: : . : pages are run into .the textn such a way
X This. kind of information is beyond our that a discussion of;g particdl@r{child im-
knowing on the basis of the test data avail- -mediately follows th§1p;esenta€ign of all
qple; even in a fall-spring tésting program., the available data cQﬁﬁqrg}ng th¥t child.
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ERIC

Aruitoxt provided by Eic:

SAMPLE A

INDIVIDUAL PROFILE™CHART AND PERSONAL DATA

New Hampshire Statewide Testing Program

SHEET

Otis-Lennon Mental Ability Test: Elementary II: Form J - Fall 1969

Stanford Achievement Test:

CRADE 4

2

Intermediate I: Form X - Fall 1969 and Spring 1970

. Case = 259.

——
RANDOM SAMPLE 3/ TITLE I_

School: Public_ _ Parochxal_{ City or Town__NASHUA

¥

Boyicirl__

Date of Fall Testing [QlBlbq Date of Birth ‘i“l‘bo age: A years _6_mont:hs

v ’ ! -
Median Grade & Age, Fall 1969: 3 vears _(Lmonchso - Random Sample v/ Title I____
Norms: OLMAT - National - DIQ JO7 Percentile Rank- Age,{‘_l ctade 71 stanine: Ageécradeé_

SAT - State - Random Sample_lé_ Title I___

, GRADE 4 STANINES .- Fall ¢ - ) ing (- — =) Comp.
. Word Para. Arithmectic Otis- Prog.
Stanine Meaning Meaning Comp. Conc. App. . Lennon Score Stanine
9 S ” oY 9
8 8
' 7
6 6
5 5
4 4
3 3
2’ : 2
1 1'
. F \- S F_S§ " F s f‘___S’ F S Fall F S
santnes & L H ¢ 1 6 L 9 §°7 6 b
RIGHTS i 13 722 172l 4020 42
wongs. . I P S 26 65 4 o6 g
oni s 43 313 .00 10 15 3o
No. of Ttems - 38 6o, 39 n 32 33 8o -
e IS e 89 4100 M 9978319 8
Pred. ScoreL?i mm‘ﬂ_ m‘gu_z_ __‘5 ag_g ﬂﬂ é__& ”
. . . :
-47‘- . 3, . >' . :
- , .® . . s senf
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SAMPLE A

’

Item Analysis Data

RANDOM SAMPLE - Boys - Case #452
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123456789
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SAMPLE~4

Our firséi;ase is a boy, deliberately.
chosen from the“random sample for reasons
that will appear shortly. His age was 9 s
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 age was .67, which corresponds to
a stanine ofgg His grade placement percen-
tile rank was .71 on the same test, and it
also conyesponds to a stanine of 6.

Thus we have % youngster who is ex#tly
at age for grade but who is a little bright-
er than the average in terms of measured
mental ability; i.e., a Iittle hetter per-
formance should be expected of him, all
things considered. .

Enterpretation

His school performance, as shown on the
Individual Profile Chart for the five ‘tests
in which we are presently interested, indi-
cgtes 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. \ o .

This is a rather unusual situation in
light of his Otis-Lennon stanine of 6.
eason to suspect that perhaps it
may be a~true reflection of his situation in
view of a very substantial gain in Paragraph
Meaning during the seven months between
tests, hopefully due to some successful re-
medial instruction. '

yThe 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
convineing 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 separately for

fall 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

b I3 . ’49" ' . . ) ,g;

r

A N
’

" spring stanines are shown as a broken line.

L

Thus growth or change is reflected in devia-
tions from the stanine average (5) from sub-
ject to subject. ) } .

For example, a consistént upward trend
in such an instance indicates more than av-
erage growth relative to the median of the
conversion sample; a dowmward trend;, the
opposite. g

One other item ogf%gfcfaation which
looks interesting (and-to some extent sug-
gests a problem ared) 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 random 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? Naturally gifted in the
number 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-
ponding 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 items._but
still came up with an R/A ratio of .84.

This is not too surprising in viéw-of
the fact that there are only 32 items in .
this 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
extraordinary 10 points’

. R - A,

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

5

~s
.
1
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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
school 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 igs
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 matter of making a test profile for
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
-8roup is comparable; i.e., identical, in
fact. This point is rather subtle but of
great significance.

Saying this 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 of re-
flecting growth rather .than measuring it di-
rectly by the magnitudé of ,a change in some
kind of standard -score.

A direct measyre of growth has long
been sought as a highly desirable statistic,
but this has proved to be almost impossible
to achieve in any kind of continuous stan-
dard scores because-the ¢ontinuous growth
curve (i.e., the line of relation drawn
through medians or means) varies in ‘slope
from subject to subject. ‘

Any set of scaled scores that attempts
to do- what Thurstone’s.. scaled scores are .
supposed to do, namely create a kind of ar-
-tifical absolute zero and to, scale the
scores™along a continuum from-the very be-
ginning grades 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. Furthérmore, the
growth potential of a child is just not go-
ing to be the same_from subject to subject -

-50-
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. ‘e
or from one grade to another, for reasons
to0 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
child's. "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 ouriprofile, 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 valfie of any other single stanine
score. Obviously, because it will be made~
up by a weighted 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. 1In this tase, the weights. used
were judged weights very similar to those

‘used for years in.the writer's New Hampshire -

statewide 8th grade programs and other simi- -
lar programs. !

K e,
) Case #452 has stanine composites of 6
for.both fall and spring, using weights as
listed below: 1/

OLMAT Raw Score

*  SAT
u

"
-n
"

Pgragraph Meaning
Arithmetic Computation
Word Meaning
Arithmetic Concepts
Arithmetic Applications

N

an—u—u—awww

% "1/ The Comﬁbsite Progiiostic stanines for

.this individual were obtained by averag-
ing his separate stanines; in genmeral

practice the sum of the weighted stanines
are re-scaled to avoid the, shyinking ef-

76

- fect of an'averaging procedure.
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Constant Failure as a -
Personality Determinent

.
¢

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 negatlye attLtude toward school and
toward his own learning potential.

r

. Test results consistant 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 for achievement to obtain a Compo-
site Prognostic Score, we are able to see to
that extent he varies from year to year on
an enpirical basis aad thus grasp more firm-

ERIC

PAruntext provided oy enic [l

t,

ly the type of individual we are dealingwith

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 1earn1ng and wi thout Sti%ﬂ
because it is no one's opinion but a reflec-
tion of facts!

2

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.

W
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INDIVIDUAL PROFILE CHART AND PERSQNAL DATA SHEET '
New Hampshire Statewide Testing Program '
Qtis-Lennon Mental Abjlity Test: Elementary II: Form J - Fall 1969
.‘ Stanford Achievement Test: Intermediate I: Form X - Fall 1969 and Spring 1970
- GRADE 4
. case # /O/ L RANDOM SAMPLE_y/ TITLE™E__ Boy v/ Girl___

School: Publicy” Parochial___ City or Town_ [DOVER N '_\
Date of Fall Testing IOIJ.Olha D of Birth lalllbo Age: _&_jears 1l months
- Median Grade 4 Age, Fall 1969: ge_ars ‘imont‘.hs - Random Segm?‘le'_i Title I___

Norms- OLMAT - National - DIQ OO Percentile Rank: Age._SQ_Gra:iéiéé Stanine: Age_S_Gradei

¢

SAT - State - Random Sample \/Title I__

GRADE 4 STANINES - Fall (:

) Spring (- - -) Comp.
Word Para. Arithmetic «° Otis- Prog.
Statiine Meaning Meaning Comp. Cong. * App. . /Lennon Score Stanine
. ; . ;
8 ) 8
7 . 7
"6 6
5 5
4 4
3 3
2 2
. 1 . 1
F_s F s  F_s FE__S F_s- Fall F_ s
- santnes 2 4 476 65 S5 §5 4 45
rers . GI1 /236 )48 4215 MK A
L, wdegs R Yl sal o 90 .Y
mies 00, 00 00 00 o0Oo# O
) No. of Items 38 60 39, 32 33 80 . )
e ommeAle 45 32 .60 36 M 38 41 42 43 .33 ' :
Pred. Scoreﬂﬂﬂﬂﬂlu&éﬂiw@‘ s 2
‘ A . ’ ‘ L
" 52t T :
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Our second sample case is summarized on
the Individual Profi:le Chart and Personal
Data Sheet preceding this interpretation.

. This case was drawn from the random
sample and is a boy going to publig school®
, who, at the time of fall testing, "was 8
years,and® 11 months o0ld 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 Otis-was .50 on dn
‘age-basis and on a grade bas%; only .36.

Note first the discrepancy in the chro-
nological age. This child i's about 7 months
younger than the average age in the grade,
but his intelligence level as recorded is .
about typical for the community in question.

- Seven months minus difference at the
fourth grade level in terms of chronological
age,-and in this case quite unquestionably
an equal or greater difference in mental
age, can make a substantial difference in
achievement.

.This child must have been admitted to

" school 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 subsequent 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. . '

Tn Sther words, he has immediately in--
dicted himself as a guessing®person since,

- with this chronological age and this level

of mental .ability, he ‘could not possibly be
working effectively in the latter part of
any Stanford'Test, all of which have been
shown to be difficult for the average child
in the state as a whole, "and certainly much
too difficult for the youngér ,children in

- grade 4. v

Looking first at his earned score on
the Otis-Lennon Test, we 'see 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
raises the question as to how he could get

. ¢ ' _5.4_

[y
LA

an IQ of 100 with such a relatively low
score. ‘ .

-

¢

le answer must lie in the fdct that he

was taking a level of the Otis-Lennon 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 .used 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
responses on the Otfs-Lennor/ 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
-0f 12 in conjunction with his age would
yield an IQ of only 77, apd not 100. This
is probably an underestimate of his mental

- ability-level, but it certginly is strong
evidence/;hat the 100 is too high,
o . ¢

For examplé} he does get an occasional
item correct well alorig toward the .end ‘of

the test, the most outstanding example being

item #75. However, this is preceded by a
string of five Wrong responses and the five
subsequent items are all
ly as well.

The Otis-Lennon: is an 80%item test with _

five alternatives and no specific warning
against guessing. ,
. 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 adbove this aver-
age chance level. .
It would be’ entirely within the realm
of possibility for him to have gotten a
‘'score of as high as 26 without ever Agoking
at the tést booklet whatsoever, but simply
marking the answer sheet; but the fact that

he.did answer a sequence of items at the be-

. ginning of the test correctly is convincing
evidence that this certainly was not the
case. . :

S
i His. percentile ranks on the Otis, both
on the basis of thejage group to which "he
belongs and the grade group,. are based upon
the score of 26 on the assumption that this

LU .
- -

attern of his

answered incorrect-

The average chance score,

(o)
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‘A Consideration of Rights,

Answer Sheet Study - II

is a valid score. Even sb, he achieves a
percentile rank'of only .50 when compared
with other children of the same age,who
would nat typically be in fourth grade and
certainly not if.their performince during
the first three grades was what could very
well be anticipated 1t was from the data we,
have at hand.

His percentlle rank accordlng to grade
is only .36, meaning that his score of 26 1is
reached or exceeded by 64% of children ‘in
the fourth grade in the national s;andardl-
zation population on which the Otis norms
are based. P

Wrongs, and Omits

Looking at the data provided at the
bottom of the profile page, we see first of
ail that the Right scores are low, not only
on the Otis but for all of the tests in the
Staniord Battery. In fact, the only in-
stance where the number of Rights exceeds
the number of items answered incorrectly is
in the spring of the year, when he answereds
36 items Right in Paragraph Meaning and an-
swered incorrectly 24.

His gains from fall to spring are rea-
sonably gvuod. In fact, the gain from 19 to
36 in Paragraph Meaning, if it could be tak-
en literally, would be an astonishingly high
gain, and his gain in Word Meaning from 6 to
17 is hardly less surprising.

Rights/Attempts

As indicated in the text, the R/A/ratio
shows the proportion of all items attempted
which were answered correctly. As one would
expect from the data previously presented,
he tends tg be under the wmedian values for
fourth grade children, and mostly by sub-
stantial amounts.

Actually, he does. not exceed the median
in any instance either fall or spring, but
his ratios tend to be better in the math
field in the spring than they were in the
fall. This is also a group tendency,
strengthened by fhe fact that these pupils
had been studying related material for a pe-
riod of seven months, and therefore by some
amount had reduced the opportunities to
guess by their actual increment in kndw-
ledge. .

In the absence of any other informa-
tion, one would conclude that this child had.
made rather substantial progress .in both vo-
cabulary and reading during the seven months
between testing and that his gains in the
Arithmetic area, although small, have to be
1nterpreted in view of the fact "that the

gains for thggftate as a whole also wére
] - /
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At this point, we are led to raise the
hypothetlcal question: Where did this child
pick up the "Attempt-All" pattern of re-
sponse? Was it early, in the attempt to
live up to a role in which he was quite un-
wittingly cast by being admitted at such an
early age?

One must further wonder to what extent
performance in class was comparable to
per formance on the tests that he took in
the Stanford plus the Otis.

In other words, according to the teach-
er's observation did he appear to read fair-
ly well? Was his seatwork 4n arithmetic
reasonably good? Or, on the other hdnd, did
thé teacher perceive h;m as being essential-
ly a slow~learn1ng child? Was there any
recogniition of the fact of his being under-
age ad®Puwell as probably below average in
mental ability, if one allows for guessing?

Summary

After a careful examination of the test
information, takin into account the pro-
clivity of this chilld to mark all responses
regardless of knowledge and his generally
poor R/A ratios, we have to, conclude that
his tests were substantially invalid as mea-
sures of his true status both in the fall
and in the spring, although the tests do
suggest some rather amazing,improvement in
tl{e language area durlng‘ the course of the
year

The true nature of this child's perfor-
mance is really seen best in the summary of
his item by item responses, as we see the
pattern of chance, responses emergingaclea
after a very few ‘of the eastest items have
. been ahswered.

y

The Predicted Score

As for all cases analyzed we used_the
formula Predicted Score = A + (A /C x D) to
predict this pupil's scores on the Stanford
Achievement Test. 1/ These "appear in the
last line of the Personal Data Sheet

e

For every test except Word Meanlng in
the spring, which in itself is a curious
situation, the proportion of all items oo
marked Right seemed adequate to make this
prediction reliable. However, from the pre-
viously established fact that glessing is a

"way ,0f life" for this child, we know that

" even .here his Rights scores for the first 20

.

=55~

(23) items probably are inflated in most

1/ See pages I1-34 and 35 for further expla-
nation of this procedure.

.
-
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tests. (See Item Analysis Data following . necessary because it is '‘actually easier (or
the Individual Profile Chart and Personal )' more satisfying psychologicallyg to answer
pata‘Sheet.) out of knowledge than to guess; while later e
. . . items of increasing difficulty are impossi-
In Word Meaning, only four responses in Dble to answer, except by ‘guessing, in almost
the first twenty are corrkct, and one of r every instance. ) . :
. these is.followed by a Wrong response in the :

spring. .
. . One must conclude on tvery basis that’
In Paragraph Meaning, there are ten this child's -performance on this test should
Rights in the first™23 in the fall, but two be completely disregarded as a valid measure
of these have a "W" résponse in the spring. ¢ of his knowledge, generally overestimating
- T by substantial margins what he is truly ca- -
To take one more instance, in Arithme- pable of doing ‘and makingsit very desirable
stic Concepts nine out of the first twenty to throw out the results totally.
fall responses are Right, but of these four '
are followed by Wrongs in the spring’ : Perhaps the most significant thing that
. ® can be said aboutythis child is the fact -
In .spite of all this, the agreement of that if one were to deal solely with total

LY

total Rights (by machine) and our predic- scores or with the stanine profile, entirely
tions are.not off badly. Of the ten predic- -erroneous conclusions could be drawn.

tions (fall and spring), eight are lower .

than the actual score, one spring prediction It is only when one notes that there

is the same as his earned score, and in one are no omits, and then actually looks at the
his fall prediction is fractionally higher. list of item responses, that the conviction

. that his test result is imvalid grofis so,
is is the type of pattern expected of strong as to make it necessary.to declare
a gudssing child; i.e., prediction lower the case totally erroneous and actually a,
thanimachine scores. “The first twenty items detriment to the child to be retained in his
items, where guessing is less record.

Pl
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Answer Sheet Study - II

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 te the previous case. However, she
differs radically in that her Deviation IQ
on’ the 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

'Y 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-igs, higher in the fall than it is in

the spring.  This is a reversal of the situ- | group of, 4 points. .
ation found for the group as a whole. ’ . -y ®
. ’ ' Her Predicted Scores coincide fairly SN
Her R/A ratios for Arithmetic Computa- well with her earned scores for,gll tests .

tion are low, quite unsatisfactory as a mat-
ter of fact, with, values only of .32 and .34

. another for itém #22; she attempts all items,

for fall and spring respectively. * The rea- -

sons for this become perfectly evident when
~you-study the data on the Item Analysis Data
sheet.. . S
This girl's gains«from 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. . oo

"

Considering: first Arfthmetié Qomﬁata;
.tion, she makes a gain from_fall to spring
of only 1 point, gding from 9 to 10, and~

botk of these scores ar€ very near the aver-

age gueSsing level.

In Arithmetic Concepts her scores are

higheér, but her gain in score is only from -

19 t6-21, or.2 points Jf score ‘compared to
about 4 poirts average. gain for the.random
sample. ’

’ - L
Her 'scores are more reasonable th Cony °
cepts than they are in the other fields of .
arithmetic, but the bloom is -taken off the

R ? .

. . . B
. i b
r
¢ ~ - N -2 L 7~
R -~ it K
we 7 ' o
o /l;"', 3 e s ow :
PR X ‘f .? . Y 4 :: [}

-

-

» - ‘ . . . . .
Iy "59:’ ] ’ ) '. ' - .

~re

-~

blgssom to some extent by nofing that, she
begins a guessing pattern almost f the-
very beginning.- She has two™"WW" responses
in the first ten easy items} she has two '
"RW' responses in the first fifteen items,, -

in the spring but misses'six out of the last
fifteen items. ) -

The items she answered "RW!' are partic- .
ularly seridus, as such responses are almost
a-precise indictment of the response as be-! ¢
ing a guessed response. \
" Arithmetic Applications in many ways is .
the most peculiar of all the tests. Only in
the first block of five items does she dem-
onstrate knowledgé that you can depend .on.

In the second block, three 6f her fall re-
sponses which wgre correct become incorrect
in the spring ('RW"); in the third block,
three responses were Right in the fall an
Wrong ¥n the spring; before the end of the
test she has reversed two more responses

that were originally Right to WrPng m the
spring, making a total of eight "RW" re-
spopseé. xqg‘\ .

.Her last three groups @are all suspéct
re guessing.” Finally,-hex 'score of 17 in
the_fall drops ‘to a scorefof 15 in the :
spring, impIyiﬁg no gajpfat all during the - ;
seven months' periody ifd.facts a loss of:2

points as compared to:a gain for the total

3

both fall and spring.

~

~ae.

The stanine profile of her performance,
remembering again that these .are separately
computed stanines for fall and spring, would.'
suggest that she has moved along pretty much' ),J
in synchronization from fall testing ta¥&” <« ./
spring, there:being.no- greater difference '
hetween stanines than 1 point.« A—_drop of 1
point.is to be found in each of the three LT
Arithmetic Tests, while a gain.of 1 point.is-
to be found in Paragraph Meaningy | In Word -
Meaning, her stanine is identicals

With her Otis-Lennonsscore and DIQ, she
should 'have greatly exceeded state average
per formance. Hence, she definitely has an .
arithmetic_problem. Ladk of mastery of fun-
damentals 1s the-best® guess because this 4#

a familiar pattern for .very bright children
who often are lax in rote learnming.

. It has béen repeatedly stated through-
out thif's réport that Word Meaning and Para-
graph Meaning are subjects in which status
on. 3 standardized test depends almost ag
much on what happens outsidq of school as on
schogl-learned knowledges and skills., - '
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v Of the three Arithmetic Tests, Concepts, and multiplication tables) as a result of
draws most heavily on the reasoning-type n dri]l :and gpnstant repetition is boring and
factors to be found in Otis-Lennon, and this—distasjteful. *
is the'one arithmetic -area where she is o : R

. above the statewide random sample in the . If this writer wére dealing with this
spring. - L partiﬁplar child, his first step would be to
Lt . o, : . investigate the arithmetic .area more closely
Conclusion’ . ) by ideptifying the pattern of answering the

LR [§

7 ; items?ﬁor each of the three Arithmetic Tests
This-child is not working up to capaci- to dis€over the kinds of mistakes the child

ty in.any test and clearly-has what would is mg@}ng, and specifically to decide wheth- .
amount to a:specific disability in arithme- ér- orvnot these errors were latgely due to

tic that very often characterizes the very' probable latk of mastery of the addition-

bright child to whom over-learning of basics subtraction facts and of the multiplication .
(e.g., 100 addition and subtraction ‘facts . tables, as suggested. ;’ :

.
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i overlapping distributions

PArRT 111
COMPARISON OF TITLE I Cases NITH THE RANDOM SAMPLE ON ALL ESSENTIAL VARIABLES

INTRODUCTION

From the beginning, we have emphasized
the fact that we have two populations being

N ‘treated identically so far as testing is

concerned, inc¢luding the time of the admin-
istration of the tests, the conditions under
which they are administered, and: all other
similar variables. - .

Y a

"

This section of the- study is similarily
organized. The andlyses of data follow the
general format found in Part II., This study
is not to be confused with an earlier report
which also involved Title I children for the
whole state as well as the random sample of
the state. 1/

Y

‘ Our first condlusion must be that Title
I children are, indeed, different from the

total population (or from the random sample,
already shown to be reprgsentative), 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-
acly the same as was done for the random
sample, so we will concentrate on differ-
ences. Y A

] 'Q -
It iSvessehtial that a sufficient
émount of detaihad‘comﬁarisoh should be
ilt into this report to convince one that
" essential generalizatitnms change greatly

A

No additional research was needed to
reach this conclusion; it ‘is ingpvitable 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 reason ariSes from the-somewhat
unrealistic jbasis by which the law provides
for the selection o Jhese individuals.

Some of the other more evidential reasons
Will be discussed later.

The Original Title I Report

It is pertinent to remind the reader
that the basic score comparisons of the Ti-_
tle I population and the random sample, as

\—well ‘as the state as a whole, were done in._

gneat detail in the first repbrt 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 sectfonicomes directly out of the ear-
lier report,, and'it is highly recommended to
anyone who is making a careful study of this
report, that he tain the earlier report

*

when one ‘moves from a population such as.the . first to provide the necessary background.

. random sample to the Title I proup - other

than the fact thNat the Title I group perfor-~
mance drops on the scorg scales -

The test'in questioﬁ may be a mental
ability test with a DeViation 1Q,, or it may
be Paragraph Meaning, or Arithmetic Computa-~
tion, or Science,
drop from random sample to Title I. -,

In no case does the average ofithe Ti-
tle I group reach or exce®d that of the «ran-
dom sample, but in every case“some of the
children in the Title I guoup each or
exceed the average score of chijdren in the
random sample. In other words, Ehere are iy

e

\

..-
: -3

. .. +'
\

.

1/ "A Description and Evaluation of the
Statewide Testing Prog¥am in New Hamp-
shire in 1968-69 and 1969-70 Under the
Sponsorship -of Title I and the Signifi-
cance of the Data Obtained for ‘Evaluatien

an o

With This Activity." Prepared by the Test ‘v populatior must be considered a biased sam- °

-Service and Advisement Center 197w

-
.

In every, case, there ‘is a

'.oing S0.

©l1e

e

Section VI of the original report is
+ specifically concerned with the comparisorn’
of. the random sample with the total state

.population versus the Title I group.

To save the- time and bather of consult-
ing the earlier report, or in some cases its
unavailability to the reader, we feel im~
pélled to- repeat here some* of the essential
findings:™> N :

.. 1. The Title I sample available for,

study cannot_in any way-be considered a ran-

dom sample from the entire state ~ nor even

of the group which normally wéuld be consid-

ered eligible for Title I assistance by
.'strict adherence to the 1aw

~ .
. Some of the- 1arger cities in thee
state chose to go, their own way so far as
evaluation was eoncerried, and there is noth-
ing in-the national law to prevent their do-

- o8t

« .
‘e LN

. Hehcey . t6 some extent Qur Title 1

ple of a11 Title I cases. in the state. In

o TN
'~

PRI
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" <. “general,-the bids would not be in the direc-
"7 tion of in¢reased ability level of the Title
It might
Nobody knows for

.+, 1 thildrén testéd in our group.
/. even have -decreased it.
» - -7sure: I

[ < 4 t -
\ffﬂ i , We can be sure it was the Title I
“¢" gamplé .ncluded in this federally funded

. piégrdm in New Hampshire.  This is important
" : bécause ‘it bears upon the extent to which
O geﬁétaiigations:cah be,made to other Title I
" " programs in' other statés’.

... 7 2. The composition of the random sam-
ple group had approximately equal numbers of -
Boys 4and girls; on the other hand, the Title
I group is disproportionately boys, having
61%-versus 397 girls. .

P e - A

T S

One could consider this dispropor-
tionate maleness to be a local bias if it
-+ did not ‘happen so frequently in so many
" studies’ of the disadvawtaged ‘or handicapped,
delinquent, or poor-achieving child in
school.

- (This writer did nd¥merous studies,

for exampleé, of delinquency and emotional

‘. instability in the schools of Pinellas Coun-

"ty, Florida, and found repeatedly that about

‘two-thirds of these cases were boys. The

=’ writer also was in direct charge of the cor-

.. rective reading program in the county, and °

* =,  here,. again, about two-thirds of the chil-
*dren under instruction in the cbrrective.
“reading program were boys.).

U]

sons of this_sort; therefore, one must as-
sume that whatever the basis is for choosing
the children for studies of-this sort it has
very. generally resulted ifh about the same
" disproportionate number of boys compared to
..girls. ,
R

is blder Ehan

*3. The Title I ‘sample
the random sample. |

This follows from the arbitraty and
wnreasonable entrance requirements held to
almost uniformly throughout the state - and
most other states, for that matter. Minimum
age for entrance into .grade one in-this. '._
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 1] months of .age;- 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.:. ;

PR

The Jiterature is full of compari- - °

_;rt:hey lived. .

The median age at the beginning of
the fourth grade testing in Qctober 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 reduction in the
number of cases identified by computer to be
included in this study, as discussed in the
original Title I report.l/

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 wak 101. .

At this point one must ask oneself
if it was 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!"; o
it was to provide a special opportunity for
children coming from disadvantaged back-
grounds. * . e F

We h%%e no way of knowing that the
average mental ability (as measured) of the
parents of these children was lower 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

’

D 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 impoverdshed environment.

Neither the disadvantaged alone
nor even the most fortunate people in the

1/ 1bid. _—_

v
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Answer Sheet Stuydy - IIIL

state in regard to environment have any mo~ -
nopoly on brightness. Very many of/SGf/m
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 6ut and found
these opportunities on their own initiative.
% As new technologies develop in
th®s 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 donme.

*What Mental Ability Tests Are

Mental ability tests are nothing but a
series of tests to roughly -ort 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
probleéms seemingly related to mathematics
and physics, in the type of thinking in-
volved, but sfated in simple and untechnical

tocLerms .

-
3

Adl of the proplems involved in any ‘

- ‘good mental ability test are oriented, spe-

tifically to the whole environment as the. **
source of knowledge. The greater harm, how-
ever, lics 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 -mental ability than he.

. The tests reflect, but do not measure,
as, re-
gards school accomplishement. .
We need .to be sure, for example, to
choose a test sucH that nothing in the test-
takiog experience adds to his difficulties.
°Practice 'sheets, careful oral instruction,.

car help. =~ | ..

time- for quéstions before testing, etc., all -

Test-taking skill can and should be
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
state. - - -

.

Moreover, if one divests himself of- the

“idea that these tests measure, native intel-

ligence or something that cannot be .changed
y.enriching and ‘expanding horizons, most of.

our “hangups! disappear. For all practical ~

~ . v,

- »

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 is, not the instability of
mental ability measures, but their consis-’
tency over a wide sparof 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 voqabulag., which are themselves
saturated with language, but it is equally
true of mathematics - _and payticularly so of
concepts and dpplications..

It cértainly is true of certain aspects
of science and social studies testing-also,
especially in the wmiddle and upper grades -
and especially in the more modern texthooks
where there is a diminution of emphasis on
knowledge of certain facts about history,
social studies, or science in favor of the
development O&f 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.importagéz-»,

to emphasize in this study that the Title I -
childremg studied were not chosén on the ba#)
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 tg.speak. “

Children had alréady 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 all-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 fol-
lowing late April and/or early May.

Differentiation bf Achievement Tests ] Lo

Let us now take a brief look at thg}i -
achievement tests - namely, the Stdnford = -
Achievement Test: Intermediate I Battery: ~_

Form X - and try to make a ju@gment,as fair-

ly as possible as to thé éxtent fo which the

content of these tests is_biased in favor of :

one socioeconomicfgrgyp as compdred to.-dnr -,
other. M -t T R

! X remeémbered
that thére is no single very propinent law
socioeconomic group in the Stateof New

s N s . = ~ -

T .

I doing this, it has to be

- N - .
: - . S s

(

.
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Hampshiré (as in the South or in our nation-
al metropolitan areas). There may be some- °
thing of a bilingual problem in the northern-
most counties and in,  some of the southern
cities, but the proportion of bilingual chil-
dren is-yery small.

Looking first at the Word Meaning Test,
it is very important to remember that these
«words came from.materials 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 the, process of item analysis eliminated
words which were non-functioning for the to-
tal group; i.e., words too simple or too
complex. '

There were, indeed, hard items and easy
items left iIn the test; otherwise, the least
able and the most able chf&dign in the group
tested would not have been able to make an
,acceptable unbiased score. -

 Incidentally, as we get into this study
we must conclude that the difference between
a survey test, such as Stanford, and a test
intended from the beginning to measure the
before-after performance at a single grade -
in a single state or community is very
great; indeed, it.is much greate? than any
_.of us realized, perhaps, until this study
was carried out. v em
“*(< ' Paragraph Meaning, as contrasted to vo-
cabulary development alone, does include the
development of certain specifically taught
skills - such as the ability to make 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 only 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-
ceéds his written- or weading vbcabulary at
the time he goes to schovol, and .probably
through the lower elementary grades.. For .
__ “many peBple, this remains 'to be true through
" 7w ~their whole lives’ = A S

may read only Parts IIL and IV

This is the essence of reading instruc-
tion in the lower grades; namely, learning
the written symbol that stands for a partic-
ular word” we already krnow when spoken. Lat-
er, the process may be reversed; we may
learn to speak and write words encountered
first in reading! is, however, occurs on-
ly in the higher grades among children al-
ready rated as good readers.

There have been, over the last couple
of decades, violent controversies as to
whether the look-say method. (or the whole
method, as it is sometimes called) is better
than the phoniafmethod.

There are arguments to be made for both
approaches, but probably the most unbiased
and uncommitted study done in this area
seems to indicate that method makes rela-
tively little difference, provided the

" teacher adapts his or her instruction to the

need of the individual chi%d. 1/
@ ' .

In Arithmetic Computatiort, as contrast-
ed to most other school subjects, there are
certain basic knowledges and skills which
have to be mastered, and. a lack of masé%ry
of these skills constitutes a continuing
handicap throughout one's life.

~

For ,example, if a child does not know
his 100 dition and subtraction. facts and

eventually his multiplication tables, he

will be harfdicapped constantly in doing oth- .
er kinds of arithmetic. - .

et
He may be able to think his way through
certain abstractions in advanced mathemat-

dcs, which really involves little manipula-

tion of numbers but rather encompasses con-
stellations of ideas concerning the rela-
tionships between quantitative ideas.

Well, perhaps
Some people

Is all this repetitive?
so. , It will stand repeating.

.
~I

1/ Chall, Jeanne. Learning To Read: The
Great Debate. New York:” McGraw-HilT,
T%67. L e
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>

THE IITLE‘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'I that is
strictly comparable in its nature to the da-
ta previously presented for the random sam- .,
ple.

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 Computa-

- tion in the fall and spring. We will do the
same thing for Title I. .

A test which is used at the beginnin%
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. v

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
the year's instruction.

Therefore we have to be very careful to
, be sure that the test does, indeed, meastre
what' the teacher intends to teach -.not so
much specific-item-by-specific-item as in &
broad, general wayy; e.g., not so much the .
meaning of "attachment,' as the broad skills
in method attack which will hglp the child
Jearn this word. .

The Word Meaning Test is broadly based,
especially as to type; but not with the idea
that these identical prqblems define the
curriculum. The child's eventual vocabulary
"is much larger than ‘any curriculup in word
meaning, :

-
I .

The test sample is so small & sample of
the total vocabulary thst neither this test
nor any other group of commonly used .words
. will, of a certaiy%y, be found in the local

curriculum., T .
Word Meaning Contént - .
Related to the Title I Score Distribution

{

These words rebréseﬁt a aross section
or random sample of th€& kinds of words chil-

‘to 13.2 (Ebgure

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. :

The, mean of 9.13 is substantially lower
than the" random gample-mean of 15.92, and
the random sample is considerably more vari-
able - as indicated by the comparative stan-
dard deviations. C

. point, however, is that the group
selected for Title I does distribute itself
across the confihuum of vocabulary as mea-
sured by Stanford. ’ ) ,

The important thing to note regarding
the Title I fall distribution (Figure II1-1)
is not so miuch 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!

THe 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- %

tested in the spring, the mean had moved up
1I-2) and, although the ,

gain of 4 words }

Octoberfand May

be gleefUl about, the test at this point

does not* look much different than the kind

of distribution®we very-often get.with a

survey-type standardized achievement test

with similar gropps. - ) "

4

or points of séore) between

Obviously, all those who earned scores
below 9 or 10 did not do so by chance .alone;
the problemw is (and always has been): ‘*How
many correct responses were obtained by
guessing?,

v N

We do not give nearly enough emphasis .
to the fact that in tests of this.sort there
are large numbers of children who are clear-
ly wbrking so far below their grade level
that "they simply do not have the opportunity
to progress’very far above the guessing lev-~
el during the'relatively short instructional

s certainly not anything to -

dren at grade four are 1ikely togencounter; -perfod of time inwolved (seven months). , «
plus- a good saturation. of ‘wprde that the oo . et ’ '
©  children should have been exposed tb at I'f vocabulary building iw fhe local

rade three and some hdrder,

ones to giwe’

situation is not'specifically a godl in-

Y

istruction but i$ left to incidental leartinge

, "top" to theltest. o .

in connection with all ‘instrycfion, motstan-

. .ip Figure III-1, we givb‘tQp Word Mean-
* ing dis€ribution for the fall. 1If one looks
_back -at the 'similay distriMution for the .

[ ]

L 4

. . ‘ ) ’5'.-:

dardized vocabulary ‘test ,is ®urriculum valid

(in the strictest sens®) at th® local levels*

Not .aven a kzcélly-made_test would be valid,a
- . -7 P

»

/7
«
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Answer Sheet Study - III . .
g \
L 3
- } v
Raw Cum. Sta- Fre- . : p , ~
Score 7 __ nine quency, -
32 99 9 1. =*
, 31 99 9 0.°
. 30 99 9 1 * )
29 99 9 0. .
28 99 * 9 0
27 99 9 0 v
26 99 9 1 ¥
+ 25 99 9 1, * : .
24 99 9 1 * ’ . . B
23 99 9 3 *kk .
22 98 9 4 Fkdk .
21 97 9 2 *%
20 97 9 2 | k% -7
19 ° 96 8 6 *kkkkk
18 95 8 12 dokdkdededededede ek -
17 92 8 4 *hkk ’ ) T
16 . 91 8 9 Fkkkkddkk - s 3 |
15 89 7 5 dekdekk ) ad
14 88 7 15 NI
13 84 7 18 o Hkkkkkddkikidihhhk w .
12 80 6 29 L e *
11 74 6 23 deddekod dekk kekddcdoked dekdededeokk T A’! 2, .
" 10. 68 6 34 Fh sk khkkdokidokikhkhk bk kkkkhddohkhkt - e . . . .
.9 60 5 39 S deo e o ok gk oo dedk ko o ek ARk | \
< 8 51 %5 a8 " **%**************************+***********wi
7 41 4 38 *****é*************i****************** s . ® . .
! 6 33 4 40 | Fddhkkdkkkdkdokdkkfhhhkkdokhdkikhkhikkhhhhr . e
5 23 33 30 }************ﬁxég************* ‘ e
4 - 16 3 28 Fede i dedekedede ke dkdhhhhhkiS ek hkk ) .
. 3 - 10 sy 25 R
2 4 1 .9 *dkdedkhkdk _ < '
1. - 2 1 9 Fdkhdokkddk : . ‘. )
- . ) 332 " - . s
. FIGURE I{I-1 ‘
o - Frequency Distribution, Cumulative Percdpt Distribution, and Stzﬁfges
. Plus Hlstogram.show1ng Shape of Raw ScoXg Distribution Graphicéll ! K
TITLE I‘'- WORD MEANING - FALL 1969%* . -

Means- 9.13 . o o P ) St.Dev. - 4.98

-
- »

o . 8 7

* Each * = one case J - s
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‘Answer Sheet Study=- III
B e
) w &

"Raw Cum. Sta- Fre-

Score % nine quency - p
34 99 9 1 * <
33, 99 "9 ¢ 1 *
32 99 9 2 *%
31 99 . 9 1 *
30 99 .9 1 * - .
29 99, 9 5§ . kkkkk . -
. 28 97 9 0
27 97 9 2 *% . .
26 97 9 3 *kk
25 96 8 4 Kk
24 95 8 5 kkFkkk
23 94 8 5 Fekdedok . _
22 93 8 12 Fkdkkkhkkkik
21 90 7 11 Kdkkhkdkhiik
20 88 7 14 khdehkdkdkhhddk
19% 85 7 8 kdkkkdkk
18 83 7 21 kkkkkkdkkhkkdhkkikkikik
- 17 . .78 Y 21 sk dede et deded e e Jekked de e e
., 16 73 6 33 Fdokkdkdkkokdokdohkokkkiokkdokfkkikdckikk
- 15 65 6 21 ek ek ke ek ko kk ke ek K ok ok
14 61 5 26 Kk keddod ek kdk ke khkdokd ki kg ik
grra, 13 55 5 26 FTktk ok ddokddkdkldokdhok kikkkkk
. 12, 49 5 16 Fhkdkkkkkdhikhkkk
11 45 5 23 Fdkddokddokdok ok kedekdkkkkkd o
10 40 4 30 Kk kdkdhhhkihkk bk kikkdd ki kit
9 33 4 40 Fedede ek dode ok dede dode dedede de dededede dodok dok doded dodok Fedekkokok
. 8 24 3 25 Fedede dedede ek e dod dededede dedede dededekede Fok
7 18 '3 19 ke dedk deddede ek Fed e deded
6 13 2 25 Kdckddokddkkdkhkdhikk ki kk
5 =« 8 2 .15 Yekekedede ke dedokkokk ok K
< 4 4 1 +11- Fdekhdkkkkhk .
3 2 1. 3 Sk
, 2 1 1 3wk /
1 1 1 * , .
| 3% L
n ' . -
FIGURE III-2

Frequency ﬁistfibution, Cumulative Percent Distribution; and Stanines
Plus Histogram Showing Shape of Raw Score Distribution Graphically

-

® +’s Mean - 13

* Each *

.21

.

=ipne case

"TITLE I - WORD MEANING - SPRING 1970%

4
»

) e

?

St.Dev. - 6.11

4
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Answer Sheet Study - III  :

-

either, unless a careful study was madé of

the words taught during the school year. -

. The closest approach toc a valid test at

© the, local level would be the word list ac-

" companyingithe’ reading series, plus (as_a-.
matter of “personaliopinidn) the words taught
as part of spelling instgyction. ..

‘ 1

It is much moré important to measure
the children at the low end of the achieve-
ment ‘scale than it is to meéasure .those at
the top, since those at -the top will exceed
by substantial margins the average vocabu- |
lary performancé of children at their grade,
due to general environmental .factors as well
As instruction. ’ '

; AN , . , "

The Averagk Chance Score

- 1}

' We also sge 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 scoted essentially at the chance
level. 1In gther words, if these children
—-had’ simply marked_the 'paper without ever
° looking at it, they would have a 50/50Q
. chance of getting as high a score as they
~earmed.’ "~ o ¢ . .

&

@

) The average -chance scoke depends on the
number of alternative choige$ provided and,
“the number of items. It #s a fraction with
-~ "I'""as the numerator and the number of al-
terbatives as ithe'denominator times ''n"

. items. Thus, for a four-choice test it is
- *¥n,°where "n" is the number of items' in the
*test. ’

- . . . £

LN N
v

Arithmetic Comiputation Distribution .
Characteristics 4

Turning now, to' thé Arithmetic Computa- .

tion Test, it ‘is evident that this test, is
also too hard. It i5>too hard even fdr the
- random sample -~ It is a 39-item test, but
the highest score obtained by anyone is only ,
29 in the fall random sample group. )
Arithmetic Computation is «a fiverchoice
item test; 4nd therefore by charice, on the
~ average, marking the andNer sheet without
reference to the test would givédan individ-.
ual a.score of 1/5 of .the totalfifiumber of
- Titems (39), or 8 items right in;yournd hGm-
bers i < . S e T e

v . . u‘ ‘..7'-‘ : ; q =
(Etght is the éverage.oﬁnafdgrﬁéﬂ dis- |
tribution of .errors for 39 five-chpoice items
‘but the standard deviation g¢f this, distribu-

ot

Toe

"+ stion, which cannot 'be exactly obtained by g

‘dny simple method, is probéblyléﬁgﬁ; 4 or g
points.) . « o - . '

oL
oL

6 -
AL P

K . .
EEEREmE-

-

!

. is the fallacy of tz?pCraﬂitional correction

In the random sample in the fall pro-
gram, 26%,0f the children had scores that
could have ‘-been obtained as frequently as
not by chance, assuming all 39 items had
been marked. This dropped to 8% in the’
spring. ' . )

- L

By 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. o
This is as it should be. .

* This study is most revealing in showing

" that the proportion of those who do use

chiance marking is substantially greater than
we had suspected it might be. We must ask
ourselves very seriously if this is a toler-

able situation. D
s

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 prppdrtion would be zero! .

Thesituation naturally is worse in the™ ™
caserof Title-I, with 41% of. the children

_achieving scores at the average chance level

or below in the fall. (See Figure III-3) s
This means, of courge, that there will be a ¢
roughly equal number of others who most

-,“

likely have edrned higher scores by chance; ;
they were among the ’

»

ucky ones in their
choice of correct answers, if you take .their:
point. of view. . & -
Red

. . ‘e

. . All this theory applies only when'all ° /"
the items have been marked, For ‘a chila,whq
attempts 29 of,a 39-item test, 29 (not 39)

is the effective test length for that child
and the charice situation is changed. - This

for chapce.

Remembering.now that we have concluded
prior to this that a difficult test is de-
sirable at the beginning of the ingtruction-
al period, we note that the mean for the - '
random sample was -11.46 in,.the fall but that
this ‘jumped to 18.34 in the spring, or a. tfo-
tal of about 7 points during the course of <
the seven-months period between fall and .
spring testing. E

-

«++ For the Title I group, the gain*is only
4% points, but (ip view o% the fact-that °
this is a.much less able group) this is a .
notable gain by comparison. ' (See Figure
I1I-4.) There'still remains about 17% OF

the group, even in tlte spring, who are-at. .
.the average chance level or below, all other
previously ,stated conditTons-applying.

! [ . L .

L




-s - o e - e -

x f ’ .

LA . @ -
Answer Sheet Study - III ‘ ¢ : N
. . .
\ “" .
' ¢ } ‘.
- ‘ s . f N .‘ ) °
SN\ 3
s 4 . ) o
-~ Raw Cum., Sta- Fre- . ] . . ’
Score _%  nine quency © .
- 21 99 9 2 A : .
20 99 9. 4 kkekk - . ) N
19 . 99 9 6 Fkkkkk .
18 97 9 9 Kkkhkkikk .
17 95 8~ T4 dekdedkokodexdokdokdokk .
. 16 92 8 10 FKekkkdhddkkk . .
15 9Q 7 18 ek dedekodededok dokkekdekkodkd T .
) 14 . 85 7. 20 ek deddododekedokokdekedek ki , - .
. 13 .81 7 26 Fekedekdedededk Rk dedeodede ek ek e ke dedede y
12 75 6 32 **************************?*****
11 67 . 6 39 Fekededoddedededodedededd dedededod ke deddede o dededede dedekodek ko ,
10 58 5- 33 Fekkdede ok ke ko ko dod ke dekkokkkkkokxdok
’ 9 41 5 42 Fekdedekddkkdokokdkkdkok ook dokedeok ki ok dok R deodok dedekok dekek
- '8 41 4 43 FRkkokkkdkhRdokd ok k ki dokk ik kkkkkkkkkdddrhk
. 7 131 4 41  edkded ddok dedok dodededoddok ek dekodek ke ddkkedokdededoke kokdedekeke <
. 6 22 3 47 ***********************************************
5 11 2 19 *******************
4 6 2  -15 redededed dedededede ke dekk ok :
3 3 1 9 dekedokekkdekok o . ' .
2 1 1 2 *k ‘o . - T >
1, 1 1l 2 *%k . . .
. . 433 ‘ - .
FIGURE III-3 . s

- Mean - 9.94

* Each * = one case

ERIC

Frequency Distribution, Cumulative Percent Dlstrlbutlon, and Stanines
Plus Hlstogram Showing Shape of Raw Scoxe Distrlbutlon Graphlcally ,

e

° TITLE I - ARITHMETIC COMPUTATION - FALL 1969*

= St .Dev.

-

o . '
. S .
CT ’ . 2
. -« N
. \ - .
~ fa, ?
>
‘et S v
- ' Ve -
' L4
" H ) ~
—9— 4 ‘ ‘ y e
N D # ,
- ;T . o 1~ e, £
. - . “ e , [
“95 o 2f ’
., . W s

o

- 4.03




H 4 . ¢
. [
. Answer Shee't Study - III - W w g * N
A * ’ - -
”> 4 - ‘ v o ¢ ° .
- v p
; Raw Cum. Sta- Fre- . , A ’ ’ ®
- Score _% nine gquency e o ~ i
“ 37 99 9 1 * . ) A e~ ’
36 99 9 1, = -
3599 9 L0 ' - N ¢ . )
. 34 « 99 9 1 * . , &
33 99 9 0 3 . .0
* .,32 .99 9 1. * v v 'x \ N
31 99 9 1 * . : ) <
30 99 9 3 *kk " . t B
29 99 9 6 Fkkkdek o T Lo Y e
w 28 97 9 3 *kk: . : CC ) .
27 96 8 6 kkkkkk - ' \ : ‘.
\ .26 95 8 5 kkAER . . :
e ‘25 9 . 8 4 *kkk v ) .
- . 24 93 8 8 Fokk kdekkk & .o . '
- 23 . 91 8 7 Fkkdokdk . i . ., .
22 89 7 10 fedkekiokdokick . . . .
21 87 , 7 - 1 Fkdkkkk ‘g L . .
20-. 85 . 7 20 |, Fdkickkk *********** L e o ’
19 - §1 7 20 1 dkkhkiekkhkkk Ik kdiidkk N .
. 18- 76° 6 18 S FeAeRNe e Sededededeodede dededek ) . . . ! - :
. 17 « 72 6 22 ek deddefoddodok dekdekokdoidekiokk . ‘ Dl A . Toa
16 67 6 .21 wdekededokedek ke ook dokkokodk e ) v ) ¢ . - ‘
.15 62 .5 29 e S Tyt s T S, o el e e .
14, 55 .. 5 32 ******m**m***********m***# . s ¥ .
13 48 5, 28 Fedededdedededok ek de Jekeded ek ke e e ! - . <
12 41 4 - 27 e Sedeke dedokdek dokdedokok kokedekohk ke ok - . - - e
N 11 35 .4 . 26 Sededdehedekkhkokkdokgedok etk dekdok sk » . - -
. 10, 29 4 35 *******************@********%****** S T
< 9 21 3 19 Fehedokkkdokdokk ok dkkdk - . . i L “
< . 8 17 - 3 °14 kkkdkkkkhhhkkk . " . .o B . < o
N . 7 14 3 26 **ic*********************** * : s ..
+ -6 8 2. 14 dekekdhk kdkkkkdk . - X » '
W 5 4 v .8 Fedkek ek hk .o s :
4 3 1 7 Fkdkdokk - A 4 X < < s
.3 "1 -1 A . . . -~ oo 9
) 2. ,1,.1 1 %" ¢ v SO .
1 1 h 1 [ 2 1, Iﬁ . ** 'o N t R , - . e
' L . # . " . w
< ' - a . : - - ' ~ ,, } _ . . \“ . R A
H . , W) - o ‘\ . . e
- .~ FIGURE- III-4 N ’ . "
‘ L E‘requency DleflbU%ﬁ Cumulative Percert Dlstrlbutmon and Stanmes ks .
! X Plus Hlstogram ShoWing Shape ©of ‘Raw Score Distribut:icm Graohxcally o ' .
4 ‘ ~ 7, (9‘
: . . " TITLE I.- 'ARITHMETIC GOMEUTATION - SPRING 19?0* - .
. " -Mean z.14.46, > o o~ ' St: Dev. - 6.28 . ®
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