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Abstract

.

This paper is the third in a series of four reports that docupené the

1

ach.ievement monitoring component of a three-year study on the acquisition

] /'of addition—spbtractioh proﬁlem—soiﬁing skills by young children. - A set ' .
- N . X . . -

of pefformance objectives contained in or ancillary to ten instructional <

units on sentence-writing for verbal problems and’ algorithms specified

test content. Tests measuring group progress toward these objectives *

were administered after each unit. Data for the-tests given after the two

’ . - . 9 )
units covered in the spring semester of grade 2 are presented in ‘this paper.

o

"~ The sc?res for each objective, developed using matrix Sémpling procedures,
J indicated mastery of addition without regrouping, near-mastery oflsubtraET
: y . .
without regrouping, and substantial progress on the addition algorithm

‘tionn
for numbers 0-99. These results refléctgq the instrﬁctional emphasis. No
‘progress was madé‘on the subtraction algorithm'fér numbers 6—99 for thch

" no instruction occu%r:a. There Waswmarked°improvemenp on several of the

problem-solving 0-99 and sentence—writing 0-99 objectives not previously
mastered and 6n certain algorithm 0-999 objectives as well. Howéver, none

- of these objectives -were actually mastered. -Although for the most part

existing mastery of the various objectives associated with the numbers 0-20

was maintained, there was a terdency toward a slight decline for those not - .

previously mastered.

.

Emc - ke a9 - C
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Introduction

The Mathematics Work Group of the Wisconsin Center for Education Re- |
R X > . * .
search is presently conducting a program of research fgcused on children's
: - . ‘ .
acquisition of con&gpts and skills related to addition and subtraction of

whole.numberi/ A ﬁajor aim of mathematical instruction is to enable

students to acquife concepﬁs,and skills requisite for solving problems ’of
> : p e

many types.., A goal of our current research is to undersgan& how pedagogi-
cal and“psychologicél factors are related to their acquisition.

The interrelationship of pupil -performance on séléctedfarithmgtié

v

‘ - ~ .
skills, pupil zfgnitive processes, instructional materials, and teachers'

: ) : ‘.. :
classroom behaviors is depicted in Figure 1. Using this framework, we

are proceeding to: ° , . ' . : ey

- . ’ ¢
1. identify-important addition and subtraction skills;

-

2. review past empirical data or collect new data on these
' S < e . °
skills; o ’

3. re-examine these mathematical skidls and hypothe'size how they

-

are related to underlying cognitive skills;

*4. examine the instructional materials designed to teach these

.'skills; and ) .-

-

5. conduct a series of empirical studies on the appropriateness’
of particular teacher'classroom behaviors, the appropriaﬁgness
of instructional matérials, and.the relationship of specific

cognitive skills to mathematical skills, ]
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- The work of the Mathematics Work Group is built around tpe conceptual

1

*framework exempllfled in Figure L. The emplrical and theoretlcal investi-

. . -
gations generally involve two or moye of- the factors depicted and have

< £ .

been organiied into four-major categories. ‘These" are a conceptual paper

series, a set of . short emp1r1ca1 studies, .a major 1ong1tudina1 ftudy, “and

~ >
an 1nvitatlonal conference of scholars" .t -

This'paper is one of a series of summa;x?reports from 'the longitudinal-

stnd&; _Approiimately,lSO students in.three schools were, identified,as sub-
iects for the study. 'One school w1th about 60 studenxs chose not to con- ,
N \_,\ . ‘_ . .

tinue into the second year of the study. Thus, about 120 children were

X 2
followed for three school years. Pupil performance was measured in swveral
p ! \ ' :
ways: ’ )

’ . L 3 »

1.. Individual interviews: At several times during each(school

'year”,lndividual children vere administ\red a set of problem -~

R tasksddealing with addition and subtraction. - The interviewer—:

’

?
“ attempted to ascertain the children's solution strategy,

»
[

correttness’of answer, type of errors made, and modeling

f . Procedures. f_ \E . N -

2. Group—administered paper-and-pencil. tests, There were two

o cstegories of tests: . e o ’ L
. a. Achienement nonitoring. These tests measured pupil -

progress toward a set of performance objectives con-—
» . o . .
tained-in the instructional materials. - By means of ‘)

‘matrix sampling procedures. estimates were made Of

7 { )
. group ,performance. Achievement monitoring tests were

AN
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given shortly after the completion of the instructional

units related to arithmetic objectives. ¢

.
A\ [

b. Topic inventories. These were very short tests that
measured pupil progress toward mastery of the objectives
e 1
of a specific instructional unit or topic. Every subject
took the same test, resulting in a measure of individgal
performance.
Each teopic inventory was given only once, providing a measure of performance
on a few objectives at a single point in time; in contrast, thére were re-
peated administrations of the same achievement monitoring test, in order
to examine . change in' performance over t%me on a broad set of'ijéctives.

Instruction and classroom environment were assessed by direct Elass—
room observation of teacher actions, pupil behaviors, and instructional
materials. A trained observer was present each day the instructional
units, or topics, dealing with arithmetic objectives were used. Organiza-

tional and groupirg measures were noted, along with interactions between

teacher and pupils and among pupils. Measures of pupil engaged time were

estimated by observing six target students.

The purpose of this paper is to report the administration of and re-~
sults for the achievement monitoring tests given to grade 2 students during
the spring semester of the second year of the study in the pericd March 1980

through May 1980. The tests were administered following instruction in the

a

“two algorithm topics (A-1 and A-2). The paper has four major sections:

1

background information on the subjects and instructional materials, descrip-

tion of the three-year achievement monitoring plau and the tests, report of

13 ,



the data collection pr cedures, and discussior of the results. Samples

of the tests, administrator's manuals, and complete item and test statis—

.-

tics appear in the appendices.

Background Information

Subjects
The subjects were 120 second-grade students in six classes from two
elementary %chools in predominantly middle class areas. !

re

|

Curriculum Materials and Instructional Objectives

Each of the schools used as their4mathematics'curriculum the Develop-
ing M;thematical Pr9cesses (DMP) progranm (Romberg, Harvey, Moser, &
Montgomery, 1974). Ten:new instructional topics on additiop—subtraction,
to be integrated into the regular DMP sequence of\topics, had been devel-
oped for the three-year study. The topics covered dufing grade 1 (S-1,
S-2, gnd S-3) were sentence-writing topics; three more sentence—driting
’topics (s-4, s-5, aﬁd S-6) which furthef,deveLoped the same objectives
were completed in the fall semester of grade 2. TFor the spring semester
of grade 2 and first months of grade 3, four algorithm topics (A-1 through
A-4) wére taught.’ Instruction in other DMP topics was carried out aé
usual in all three érades, except for topics replaced by the ten special
topics.

The ultimaté goal of the ten topics‘was that children develop effi-
cient problem-solving behavior in addition and subtraction problem situa-
tions. The ;peéific goals believed to résult in this behavior are the

A

- 1



6 .

ability to symbolize verbal problems in the form of written addition or
subtractioqASentences and the ability to retrieve addition and subtraction
"facts" and/or use addition—subtractioé algorithms.

The content of the four algorithm topics, the first two of which
were taught in the spring ngester of grade 2, is summarized here?

Topic A-1. This topic introduced addition and subtraction of two-

digit numbers with computation that involved no regrouping or renaming.

-«

The types of verbal problems covered in the six sentence-writing topics
. «

(joining, separating, and comparison) were presented again using two-digit

numbers (see Buchdnan & Romberg, 1982a). The proﬁ@ems were again analyzed

£)

using the part-part-whole chart, and hoFizontal and vertical,séﬁtences
which represented the problems were»written and solved. Computation with
two-digit numbers not associated with verbal problems was also practiced.
Topic A-2. Two-digit addition probigaé\requiriné regrouping were in-
troduced, including problems with a two—digiF and a one—digit.number. The
addition algorithm was practiced Both with problems arising from verbal
. situations and in isolation. Two-digit subtraction withﬁut‘regrouping &as

reviewed.

Topic A-3. " Two-digit subtracticn problems requiring regrouping were
03 . - - . Q
introduced and practiced both with and without a verbal problem context.

Problems containing a two-digit and a one-digit number were also included.

. +

The inverse relationship between addition and subtraction was covered and

the addition algorithm was practiced.

Topic A-4. The content of the preceding’ topics was reviewed. Problems

-

with three addends were introduced.

P

5 15
ERIC ’ :
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The skills covered in these four topics were expressed formally byﬁ .

the following knétructional objectives common to all: . S ¥
-

l. Given an open addition or subtraction situation inv;lving the
numbers 0-99, writes a sentence that represents the situation.
2. Given two numbers whose sum is 0-99, computes g%eir sum.
3. Given two numbers 0-99, computes their difference. S
Of the many objectives included in the regular DMP toﬁics taught in
the grade 2 spring semester, only those which developed the notions of'
nu;erOusneSS, ordering, and place value for éhe nuabers 0—99 weFe)essen—
P
tial in terms of the ‘Present gtudy, sinc his content -was prerequisite
to the objectives of th gord opics. These prerequis}te objectives .
werg: | |
l. Given a set of 0-99 objects (or the séoken number) , represents
the numerousness of that.set by writing the appropriate numbef.
é. Given a number 0-99, repfeagnts‘it physically orﬁslctdrially.
3. Given a set of numbers 0—99; orders them. . ' .-
4. «Given a number 0-99 writen in c0mpaqt/eipanded notétion, writes -
. in.expanﬂed[cbmﬁact ﬁgtation, v f' .

.

lggggyction _.‘ i ' f | ' '
Instruétion in the algorithm’ topics A-1 aid A-2 occurred in tﬁe \ L
period from Febfgary 1980 fo May 1280 for allfclasses except the lowest-g
achievement group in school 1 which did not complete A-2 until the fall {
. R i ,

semester of grade 3. The topic pertaining to numerousness, brdefing, and

place value for the ‘numbers 0-99 was completed just before A-1. The

16 RS
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. , . \ R
teachers cooperated with the request that the two A topics be taught accord-
§

ing to the specifications in the instructional materials. -
e

%

. The mathematics classes were homogeneously grodped at school 1 into

Q
four levels. The two classes in school 3 were heterogeneouslysgrouped.

N v

(School 2 did not participate in the study after. the first year.)

} .
The time allowed for mathematics was:

’

school 1, four classes. 35;qinute periods daily g{
o \\\ school 3, two classes 45-minute periods daily . -
" . ’
. \ ‘ ‘
It had been suggested that eazh topic be covered in about three weeks. 3

The actual range'of time spent by five of the six classes appears in

Table 1 and indicates that most classes spent about the recommended time.
,Data for the schoel 1 low achievement class are not included in the table

sinée.the class did not finish A-2 in grade 2. It completed about one-half

~ <
-

of the topic, spending 268 minutes in 3 days. Since there was much vari-

ability among classes in the amount of time per iopic, interesting rela-

tionships to achievement might be demonstrated. However, no attempt to

r .

& ) ) o
%4€"do so will be made in this report which is concerned with performance of
A .

e -
the total population.
Achievement Monitoring Plan and Tests
Overview of the Thrée—Yea{iPlan : : ‘ .
Figure 2 presents an ngrview of the achievement monitoring plan for
_the three years of the study. All objectives on which performénce was
assessed are listed in abbreviated'form‘with an indicatid?)of the points
-

-

in time when instruction occurred, when mastery was expected, and when
O : \ 17
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: - ( Table 1. : - _
. Time Spent on Instruction in},gerit:hm Topicsa R .'
N ) - = ="
" Topic Minimum i Average ‘ " Maximum
Ny - i b . ' . - | o
\\ A-1 461 min., lS'dayejm 557 min., 17.2 days 640 min., 19 days
\ - : e . . . .
© A2 462 min., 13 days 501 min., 15.4 days 541 min., 18 days
{ - ’ ' ~ / .
a ‘ s ' ' P
The table does not include data for:.one class which did not finish A-2,
b rt:*'&g, . ! ’ . .
"Minutes and days do not necessarily represent the same class.
1 " 3 I
¥ ! . -
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achievement was monitored./‘The schedule called for 11 test times: the
. !
baseline test and a test after each instructional topic.

Following the generalArule that objectives should be asscssed both

7

prior'toland following instruction, yet avoiding test” situations which
. e & )
would be overly frustrating or extremely easy for the students, four over-

lapping teéest periods were identified and objectives added to or dropped

’

from the achievement monitoring schedulevaccordingly. The four test
periodg covered the ﬁiddle of grade 1 to thelend of grade 1 (baseline
thaough S-3), the middile éfbgrade 1 to the middle o% grade 2 (baseline
'throughzs 6).,° the beg1nn1ng of grade 2 to the middle of grade 3 (S 4
through-A—q), and the mlddle of grade 1 to the middle of grade 3 (s-1

through A—4)._ Achievement was assessed a minimum of four t1mQ§ and a

- : R
maximum of 11 timeslper objective.

. N

In order to limit the time any student spent in a testing situation

B
\ ¢

and yet to gather a maximum amount of information ‘about progress toward
. ). ‘ -
~each objective, a matrix sampling plan based on earlier work in this area

I3
'

A ' . )
was followed (Romberg & Braswell, 1973). All students in each class were
assigned randomly, to one®.of three test groups; Each test group was then

assigned one of three test forms for each administration period. Each
' ) ) 3
objective was represented by items on at least two and usually all three

of the test forms. A description of the tests is given in the following

’ ]
section.

-

’

The objectives included- in the a§hievement monigor%ng program were

classified as (1) prerequisite instructional objectives, which were

those considered necessary for achievement of the objectives of the S tand

'.\' - ‘ a
N '21

v
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A topics, (2) instructional objéﬁtives for the S and_ A top;;F, and (3) non-

instructional objedtives] The noninstructional obje;tives-%ertained to

-

skills which were not formally taught in the regular DMP program or the

-

A " .S and A topics. However, since there was“potengially a relationship ’

between growth in these skills and progress on the formal igstructional o

»

W » . *
objectives, they were included in the test prbgra@, The noninstructional,

' skills were: \_ﬁl .
) . Ly
1. problem-solving 0-20 and 0-99 -

2. countihg on and counting baéi : s | . .
3. recall of basié Eddifion—subtra;tion facts Qnder a speeded
‘test condition '.. . . P -~
4, - use‘of addition;subtractioﬁralgorithms under a timed test ¢
' : S t

condition

1

“e N - * - N .b. y . - . )
The problem-solving objectives were created for achievement monitoring

because the instructional objectives stated for t?g S and A topics speci-

~

fied sentence—writ@ng skills and open sentence/algorithmic ékills as dis-

, ) crete objectives but did not. actually express in anotheraobjectiﬁezthe
v ’ : : _ ,
ability to integrate these!skills in problem-solving situations. Assess-

ment of problem-solving per se’wasnalso of interest because these data

- 3

paralleled that gathered. in the individual interview component, of the

study. - ‘ .
’ . '

The objectives were also organized in terms of genieral mathematical

content areas such as numerousness, ordering, and open sentences. (See -~

.

Figure 2.) ‘Each of these areas represented what méy be thought of as a

. : Al
" composite objective.. For example, in the area of numerousness, there

— 22 .
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wag an individual objective related to writing 0-99 and another. objective
. . . £

for representing 0-99; when these two objectivés were treated as oné; they

{ " formed a composite objective called numerousness. Thevcémposite objectivgs
o - will be uged ih dater aﬁalyses in which aggregate data are_desirable to

< reduce the number of variables. In the present paﬁér,‘the discussion pri-
T , ;;rily concerns individual objectives. | . ‘

The sentence-writing objectives were stated as composite obJe%tives

o

s N in the instructional materials; that is, there was no explicit breakdown
. into individual objectives for each problem type, such as joining, separat—

ing and comparison. For two reasons, the sentence-writing objectives were

. broken down into several discretge objectivesl each reflecting a different
: - problem situation: first, the various problem situations were introduced

at different points in the sequence of sentence-writing topics; seconq,

5

N . . . 4
, and more importantly, the achievement monitoring data will eventually be.

) -

integrated with data from the interview component of thé‘study which was

. : ¢ : .
’ gathered and analyzed in terms of problem type.

./

Objectives Assessed in Grade 2 (Spring) : . .-
- ~

/ .
" The p(eréquisite instructional objectives and the instructional ob-

jectives for the A topics included in the test program for grade 2
f} (spring) were stated in full in the first section. The sentence-writing
,1 N - . f

? . : .
objective for the S topics was also assessed, though the. two open sentence -

objectives: for these topics were dropped after S-6. Instruction for these
v 2
three objectives had been completed at S-6 and the open sertente objectives

had been mdstered; however:mﬁhreg of'the six verbal problem_ types (subt-

. | . oy |
| 7 23 (
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A ' - )

"part part whole-addend, comparison, and subt-join-addend) for sentence-’

writing with ﬁumbers 0-20 had not been mastered (see Buchanan .& Romberg,
. . . -

-
.

1982a). The sentence-writing objective is: -4
. A

Given an open problem situation involving the numbers 0-20 that

-, 1s solvable by using either addition:or subtraction, writes a

<4
sentence that represents the situation.
. -

LY = The noninstruct{onal-skills for problem-solving, recall of basic
facts under a speeded test condition, and use.of addition and éubrraction

algorithms under a free response timed condition were assessed throughout
. . , i

)
<

this phdse of%“the achievement ﬁonitoring. Coﬁntiﬁg was not assessed
after S-6. . The 34 individual objectives assessed in grade 2 (spring) are

,marked with an esterisk in figure 2-and are summarized in Table 2.;.
Mastery expectations were established for the‘prereqursite and S and

A instructional jobjectives. The numerousness, ordering, and glace vaiﬁe

-objectives for theknumbers.q—99 were to be ﬁastered just before the_first

A topic; that is, mastery was expected at the A-1 test tire. Mastery of
the sentente—writrég quecthée for numBers 0-20 had been aﬂticiéated _
after the-completion of S-6 as.exPlained‘ebove. It was anticipated that
the three instrQEtionel/objectives forlgqgition and subtraction.algorithms
aﬁd eentence—writing fer numbers '0-99 &;ufa be maétered upon completion qf'

At

s .
) S . —
1Aft:er' the original specification of noninstructional objectives, it was
decided to add 3-digit numbers (objectives) to.the algorithm timed sub-
tests and also to subd1v1de the timed-test objectives according to cri-
teria such as whether or not regrouplng was kequired; therefore the

'klnal number of objectives was > 34.

Q E ‘ ’ A
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Table 2

D LT

Objectives Assessed'in~Gr;de 2 (Spring)

4

Numerousness
writes 0-$9
represents 0-99

Ordering, Place Value
ordering 099
notation 0-99

Sentence-writing 0-20
add-simple joining
subt-simple separating
subt-part part whole-addend
add-part part whole
subt-comparison
subt-join-addend .

-
o

Sentence-writing 0-99
add-simple joining
subt-simple separating )
subt-part part whole-addend
add-part part whole
subt~comparison
subt-join-addend

"Problem-solving 0-20 °
" add-simple-joining
subt-sifiple separating (.
subt-part part whole-addi:nd-
.add-part-part-whole :
subt—-comparison
‘'subt-join-addend

Problem-solving 0-99
add~simple‘ joining
subt-simple separating
subt-part paxt whole-addend
add-part part whole
subt~comparison
subt-join-addend

Algorithms
add 0-99
subt 0-99 .

Basic Facts Recall--Speeded Tests
add “0-20
subt 0-20

. "Algorithms—--Timed Test?

add 0-99
subt 0-99 ,:

-3
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Thgre:were ;b specific EfedictiOns fpr timégaf mastery for'the non-.
instructionai objectives; however, it was‘anticipated thét performance
6n the rec@%l énd’prbblém—solying skills for numbers'O—ZO would‘be related
to grd&tﬁ onﬁ*hé/open Sente;cé and senfen&e—writing O—Zq‘quectives.
K ’ Similarl?,-it was’presuméa:that préblem—solving skillsbfor numbers 0—é9

. t

and algorithmic perﬁbrmance dﬁder timed conditions would be related to

- ~

' Y . R s . o
sgatqﬁyon the regular objectives of the A topics. . ¢
g i » . . \
Description of the Tests Y

Three forms (U, V, W) of a 40-minute paper-and-pencil test were

3l

developed for .the spring semester of grade 2 (and fall‘semeéter'bf grade 3);

each form had six subtests.” The major subtest contained'la multiple—éhoice
. ~ items covering all oEjectives,to be assessed except for facts recall" (speeded)

-
- 3

énd élgorithms (timed). The second subtes£ measured‘perférmance on the
sentence-writing 0-20 and 0-99 objectives in a free-response context.
(These objectives.nge also included in the multiple—chgice test.); Two
,Ssubtests asséssed recall of addition and/ﬂubtraétion facts under speeded
test conditions. Thé final two subtests assessed addition” and subtraction
algorithm.proficiency under timéd conditions. Copies of the tests and; :
administrator's manpais are'in Appenéix A; 4 discussion of the test develop-
ment for all three years of the‘study'gpbéars ;léeﬁhére (B&chsna; & Romberg,

«

1982b) .

- Multiple-choice subtest An outline of -the content of each form of

the multiple-choice subtest appears in Table 3. Each objective in thé

-

areas of numerousness, ordering/place value,’'and algorithms (not timed)

was représented by one multiple-choice item on every test form; i.e.,
- a '\\“ -
g three items altogether per objective.
o . i ) ¥
ERIC ™ - 26 , S
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Table 3

. Outline of Multiple-choice Subtest Items

I

Ifem Ip¢ Form § - Forn V Form W
1 Numerousness Numerousness Numerousness
writes 0-99 writes 0-99 writes 0-99
2D Numerousness Numerousness Numerousness
represents (-99 represents 0-99 represents 0-99
TR Problem-sbIVLug 0-20 (&) Problem-soiving 0-20 (4) Problem-solving 0-20 (4)
subt-simple separating 11-15 subt-comparison 11~15 add-part part whole 11-15
4F Problem-solving 0-95 (4) Problem-solving 0~99 (4) Problen-solving (~99 (4)
X subt~comparison 0-99 add~part part whole 0-99 subt-simple separating 0-9¢
5G Problem-solving 0-20 (B) Problem-solving 0-20 (B) Problem-solving 0-20 (B)

71
8
0y

10L

—

LY

subt-join-addend 11-15

Problem-solving 0-39 (B)
add-simple joining 0-99

Ordering, Place Value
ordering 0-99

Ordering, Place Value
notation 0-99

Sentenca-writing 0-20 (A)
add-~part part whole 11-15

Sentence-writing'0-99 (4)
subt-gimple separating 0-99

Sentence-writing 0-20 (B)
subt-join-addend 11-15

subt-part part whole-addend
11-15

Problen solving 0-9Y (B)
subt~join-addend 0-99

Ordering, Flace Value
ordering 0-99

Ordering, Place Value
notation (-39

Sentence-writing 0-20 (u)
subt-simple separating 11-15

Sentence-writing 0-99 (4)
subt-comparison 0-99

Sentence-writing 0-20 (B)
subt-part part whole-addend
11-15

add-simple joining 11-15

Problem-solving 0-99 (B)
subt-part part whole-addend
0~99

Ordering, Place Value
ordering 0-99

Ordering, Place Value
notation 0-99

Sentence-writing 0-20 (A)
subt-comparison 11-15

Sentence-writing 0-99 (4)
add-part part whole 0-99

Sentence-writing 0-20 (B)
add-simple joining 11-15

continued

28
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Table 3 (continued)

Item Ip? ‘ Forn U Form V Forn W ‘
128 Sentence-writing 0-99 (B) Sentence-writing 0-99 (B) Sentence-writing 0-99 (B)
subt-part part whole~addend add-simple joining 0-99 subt-join-addend 0-99
0-99 “
10 Algorithms Algorithms Algorithms
add 0-99 add 0-99 add 0-99
14P _‘Algorithns Algorithns Algorithms
subt 0-99 subt 0-99 - subt 0-99

)

N

v/
*he nuneric ID refers to the items as they are labeled in the computer printout }eproduced in Appendix B.
The alpha ID refers to the actual tests; items A and B are samples (see Appendix A).

\
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Each of the 12 individual objectives for sentence-writing 0-20 and
0-99 was represented by a multiple-choice item ;n‘one of three forms; that
is, one item per objective.-lﬁach verbal problem tyﬁe (e.g., joininz) was
therefore represented by two iFems, one for numbers 11-15 and one for 0-99.
Tﬁe two items were on different forms.
- The sentence-writing objectixgs (or items) were further classified
into two groups: Sets A and B. This was ah arbitrary division created
because half (Seg A) ofzphe items were designed to reflect the interviéw
verbal problems precisely in syntax, number ordér, number domain, etc.,

‘
while the remainder (Set B) allowed variations in these characteristics in
kKeeping with tﬁe instructibnal program which.presen;ed more variations of
each problem type than it was possiblie to cover in the }ndividual inter-
4 ~ .

vjiew.2 ’ _ : ' g

Since there was no way&in a multiplé—Choice gormat té have students
actually write a sentence, the items re@ﬂifed listening to a verbéi problem
read aloud and then choosing the senﬁence which corregtly represented the -
.verbal situation. The problem situation itself was not printed on the test
p;ge. This prevented reading difficulties and also was in keeping with the
procedures for the interviews in which the problems Were presented orally.
Another subtegt, explained below, contained sentence-writing ;tems +in a
free-response éormat.

The assignment of iéems to test forms for the 12 objectives for )

probiée:iiiiing 0-20 and 0-99 exactly paralleled the agsignmentzof
. » - ;

- B
2 . ‘ '
For both the sentence-writing and proble:;:glving objectives, Set A test

verbal problems differed from interview v al problems in that different
nouns and verbs were used so that the students had a new context to con-
sider.

31
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(<

senteﬁqs—writing items. That is, there was one item per gbjective assigned
to one of the three forms. The two items total per ;erbal problem type--
. , «

one fo:_O-ZO and one for 0-99--vere assign;d to different forms. The problem-
solving items, which were also in Set A or B, requireq‘thé’;tudgnt to listen
to }he story, which was not printed in the test booklet, and to choose the
correct’ solution.)

All of‘the questions in the multiple-chéice seqpion of‘fh; tests were

read to the children and .then the key phrases were repeatea; in the case
‘ / . * : T

of the verbal problems for the sentence-writing and problem-solving objec-

tives, the entireistory.situation was read twice. The children then marked

¥ N

an X on 6ne of the four reSthSe choices; the solution, two dist;actors,
and the "puzzled face," an.éptionvwhich indicated "I hafe not learned this
vet." The response‘choiééé, symbols, and pictures wére not read or ex- ¢
plained to the children (except ~for the "puzzléd’facé").

The "puzzled face' option was provided Eo avoid, unnecessary frustration

: .

.and to reduce the amoﬁnt of, random gues;ing. Although it was expecte&~that
the “puzzled face" choice'woulé be used througho;:#Ehe éhhieVement teiiing
becausehthEIé would_alﬁays be objectibes not yet introduced an&/or m;%tered;

- L .
this option was particularly useful for baseline assg¢ssment such as for

algorithms. Marking the "puzzled face" allowed children to give a positive

Q [
response indicating that they hadn't learned to find tQF answer to the ques-
. e :

tion. . : . s

~

\
Sentence-writing free-response subtests. The 12 ;ndivﬁdual sengence—

writing ObJeCtlveS (verbal problem types) for the numbers 0-20 and 0-99

~

were also assessed in a free—reSponse format in which a ﬁérbal problem was .
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. (2
.read twice to the students who were directeg to write a sentence for the

¢ : ¥
sitdiation/and not solve the sentence.. There were two 0-20 and two 0-99

items pe form. All items were‘i? Set A (see Table 4)

¥peeded subtests. There were 12 addition and 12'Subtraotion facts

on each of the three forms; the first six problems in each case covered

L e

- tHe facts from 4 to 9; the last six involved 10 to 18 (see Table 5).

- . The addition and subtraction recall subtests were introduced by the
‘ - . L )
test administrator; then specific directions on a tape recording preceded

the items presented with intervals of 2 seconds' working time for both

, . addition -and subtraction. The intervals were based on previous studies in
/ N\ - \] M ‘
this area (Romberg, 1975). The children wrote their answers in designated .

spaces, 1eaviqg spaces for pnknowp facts empty. There was a short break

y
.

between the two subtests.

Addition and subtraction algorithms timed. subtests. These subtests

each.cuntained 24 items. The items were either 2~-digit ibzédigit or

: 3idigit.i;3—digit (or in a few cases, 2—digit + 1-digit); 18 items re-
v .
. quired regrouping, 6 did not. The items were arranged in order of difri—v

_culty (see Table 6). For example, 3—digit problems not requiring regrouping '
. ' )’
preceded 3—digir problems which required regrouping and, for 3-digit regrqup-
LA . . ‘
ing problems, those in which only the ones were regrouped preceded those in

P (.
which both ones and tens were regrouped. The students were instructed to

LY

/ -

. try each problem in erderaz;hebproblems were alphabetized) and'to g0 on
1

to the next problem is‘unable to do a particular example. Six minutes was

allowed for each subtest.3 NN

»
-

‘o 3The authors thank James Moser for his. assistance in specifying item con-
tent and order. _ . .

BN RN
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Table 4 A
‘ . \
Qutliine of Sentence-writing Free Resppnse Subtest Items
— — N ‘ , ‘
em ID : ~Form U ‘ Form v ( r Form ¥
1A Sentence-writing 0-20 Sentence-writing 0-20 - Sentence-writing 0-20
subt-comparison 11-15 add-part part whole 11-15 subt-simple separating 11-15
o ) ' ‘ ‘ . .
2B Sentence-writing 0-99 Sentence-writing 0-99 N Sentence-writing 0-99
add-part part whole 0-99 subt-simple separating 0-99 - subt-comparison 0-99
3C. Senrence-writing.0-99 gentencetwriting 0-99 J Sentenée-wrigi%g 0-99
' subt-join-addend 0-99 subt-part part whole-addend 0-99 add~simple joining 0-99
4D Seetence-writing 0-20 Sentence-writing 0-20 . Sentence-writing 0-20

add-simple joining 11-15 subt-join~addend 11-15 - . subt-part part whole-addend 11-15

he numeric ID refers to the items as they are labeled in rhe computer prlntout reproduced in Appendix B, The
1pha ID refers to the actual tests (see Appendix A). .

. ’ : N
. : / ‘ ' |




Table 5 -

Outline 8f Addition and Subtraction Facts

<Recall Items--Speeded Subtests

’

Item ID? -Form U - Form V Form'w

Addition Facts Recall Subtests

1C 1+5 +

[
w &

3E
4F
56

g%ﬂ . .

71

w & &~ N
W N NN W

+ o+ o+ o+ 4+ o+ o+ o+ o+ +
\D\l_m\o\lmkﬂO\NO\U\

ro

R T T PN O
o+ o+ o+ o+ 4+ o+ o+ o+ o+ +
SN NN WO WL N

10L
11M
12N

+ o+ o+ + o+ o+ 4+ o+ 4
W W N W v M

& 0 O W e

W v Lo U s W W
e Y- SRR T SN

¢
5

Subtraction Facts Recall Subtests

1C . 5 -1 % 7 -1 3 -2
2D ' 9 -2 T8 -4 6 ~ 4
3E 8 - 7 < 9-35 9 -1
e : 4F . 5-3 7 — 4 7 -3
. 56 7 -6 - 8 -6 6 - 1
6H 8 -5 4 -3 7 -5
- 71 14 - 7 11 - 2 T 1024
' 83 . 12-5 . 13 - 8 13-9
9K 11 - 8 12 - 7 1% -8
10L 13- 7 15-9 11 -7
11M 12 -9 10 - 2 12 - 4
b 12N 15 - 8 7 9

16 - © 17 -

#The numeric ID refers to the items as they are labeled in the computer
printout repreduced in Appendix B. The alpha ID refers to the actual
tests (see Appendix A).




Table 6
Item Content of Addition aﬁd Subtraction Algorithms Timed Subtests_
’ ’ ‘ Forms U. V, and W

J

Type of Problem Number of Items

Addition Subtest

2-digit withaut regrouping g ‘ L 3
! 3+digit without regrouping ‘ T/ 3 '
2-digit + 1l-digit with regroupiﬁg 3
2-digit with regrouping - R . 3
) 3-digit .with regrouping in énes _ _ | .3
32digit with regrouping in tens o /,_ 3
é;digit with regrouping in cnes and tens 3
3 2-digit addends with reéroﬁpipg . . 3

Subtraction Su?test -

)

2-digit without regrouping ) 3
3-digit without regrouping : ; ‘ 3
. 2-digit - l1-digit with regrouping , 3
2-digit with regrouping | ) : ; 3
3-digit with regrouping in ones : 3
3-digit with regrouping in tens 3
3-digit with regrouping in ones and-tens ‘ 3
3—digit:with reérouping in 6nes and tens, 3

zero(s) in minuend

o
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Data Collection Procedures

Test Groups
Following the matrix samﬁling plan described eaflier,.studenﬁs in

each class were randomly assigned to one of three. test groups confaining
P ' \
11-12 students per group in school 3 and 25-26 per group in.school 1;
o - . Vo - , 2y
The test groups were assigned to one of the three test forms (U, V, W)
- - .

_according to the schedule in Table 7. Since there were three test times,

the students took each fofm of the test onpe: However, beclgse some

items also apéeared‘?n theagrade 1 and 2 (fall) tesfs: students would,hgve

taken these itgms at least twice ;nd in some cases three times ‘before.

Because of ahseﬁces and student mobility, the numbgt of studenﬁs actually

3 : tested after each topic varied somewhat. Also,.beCAuse the classes moved
at diffe:ent paceé tﬁrough the Eogics, particularly where there was

. homogeneous groupihg, it, was not always possible kp_test an entire test

group at one. sitting. ' -

Table 7

.‘

Assignment of Students to Test Form

\

’ Administration Time
Test Group :

A-1 A-2

Test Form.Assignment

1 S ' v . /
2 U W
{
3 \' U
g

EI{I(? . o L r»

Pt o 4
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Schedule

The achievement monitoring -tests were givéh as sopn as possible after °

each topic was coﬁpleted. Since instruction in T6pit A-1 took about three

-~ ”

" weeks and was followed by an intervening DMP topic which was not a part of

‘Procedure

the study, there was a six week interval between administrationms.

~

The tests were admini%tered by Center staff members in one 40 minute
sitting during the regular Wathematics class periods. The practice of
having Center administrators pxovided uniformity in administration proce-

durés, relieveJ,the teachers from this responsibility, avoided later "teach-"'

4

ing to the test," and freed the teacher to participate in interviews with

other Center staff.

)

Since most students had ‘already participated in seven s%milar test

2

sittings in grades 1 and 2 (see Buchanan & ﬁombérg, 1982a), there was
1itt%e administrativéNdiffiéhlty ih giving ‘the tests. Stédents wéLe famil—
iar and comfortable with'most‘administrators and the genérak procedure as

. —
w;1i as the-format and most items or item types. The algorithm timed sub-
tests had not been administered previously. Perhaps because of the-nove1ty,
most students enjoyéd the challénge Bf cdmplgting thése subtests in thf;>
allottgd time. However, in generai the familiarity with Ehe rest of the’
test had a negative effect ‘*since somé students had become increasingly

bored B& the repetitive testing. The teachers were helpful in motivating

the students but nonetheless some were test-weary.
. k.

39
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)

_ P s ) . ,
¥ ' . - As described previously, the multiple-choice questions were read aloud.
Modgt children had 1itt1e probleﬁ following along. Pacing the multiple-

choice subtest was at the "administrators' discretion,  with the genefal
3

pplicy being to move the test along by encouraging children who were pon-
\rlng at iength to "mark the puzzled face.' Apparently because of this
optibn, the children did not appear to be discouraged by the few items

that they had not met in formal instruction at the time. .
“ £ 2
. ! ~ .
One problem occurred during the free;response sentence-writing sub--

test which may have negatively affected performance on certain items.

Despite reminders,: some students failed to 1isten to the entire verbal

story“before ‘beginning to write the number. sentence. Since the numbers

~

in the written sentence must be reversed from their order in the story
&~ ’ .
for the ‘comparison and join-addend situations, errors resulted when stu-
. . - ,

‘dents did not correct themselves after starting the sentence with the first

number they heard.

The taped snbtests could not be stopped once started; however, examina-

tion of the response spaces showed that almost all children kept their place

v *

well. Even though there was only 2 seconds' working time between ifems,

students were able to. count out answers on their fingers, so that the-re-
. sponses rebiesent a mixture of facts actually committed to memory and

"fects" deternined during the test. Some children expressed enjoyment

in doing the recall tests, but for some the pressure of a timed test was

continually frustrating.

The algorithm timed tests were fairly enjoyable for most studentQ.

When unable‘to use the addition or subtraction algorithm correctly, they

. H
~ . -

Q . ¢ ".‘ N N " ) ) . ) ) ’ 40 | "
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were not deterred from completing the majority of the problems using an

.~

_invented algorithm, usually 'buggy."

Results

Scoring the Tests

Subtest statistics and item parameters for each form were computed

_for all subtests at each administration time using the LERTAP program

(Nelson, 1974). Scores representing progreés on the objectives were then
creatéd for each administration by combining in a single score across forms
the proportion correct for all individual items related to that objective;
similarly, scores for tﬁe composite objectives incorporated the scores for
all objectives related to the same content area. Thus, rather than item

"

difficulties, or p values, what might be called "objective difficulties"

~
were calculated to represent group progress toward mastery of the objec-

tives. Since under the matrix sampling plan most objectives were repre-

sented by items on at least two and usually all three forms, the '"otjec-

_tive difficdlties" at any one test time were less affected by possible bias

in the random assignment of students to test group than the item and sub-

test statist:cs.

Subtest and Item Statistics

Although the results by objective are of primary interest in the study,
a brief report of the subtest and item results is offered first as back-
ground. The multiple-choice subtest was not developed as a standard norm-

referenced measure but rather as a criterion-referenced test with each
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item on any one form assessing mastery of a specific objective. Therefore,
the total score on the subtest is an aggregate measuie of performance on
several objectives. Alsgﬂ»rather than the usual expectation that about

} L]
half of cthe students would respond correctly to each item, it was expected
that almo;t none, some, or almost all of the students might answer cor-
rectly depending on the status of instruction at the time of the test.
Another factor affecting the subtest and item data for the multiple~choice
subtest was guessing. The ''puzzled face" or "I haven't learned this yet"
pption was offered to prevent random guessing but guessing still occurred.
Another factor affecting the item and subtest analyses for all but the
algorithm subtests was the relatively short test length. The small popula-
tion of students tested was a factor affecting all analyses.

Tables 8-12 report the multiple-choice and recall subtest statistics
for all forms and administration periods for the total population. Infor;
mation included is the number of individuals tested, number of items, mean,
standard deviation, highest and lowest score, Hoyt estimate of reliability,
and the standard error of measurement. Since the sentence~writing subtest
had orly four items per form, subtest statistics are not reported.

The means and standard deviations indicate that the three forms were
about equivalent in difficulty within each of the two administration
periods. The reliabilities for five of the six test times for the
multiple-choice subtests ranged from .62 to .72 which is satisfactory for
tests of this type. However, at the A-1 test time, the reliability was
.35 for Form W. For the addition and subtraction recall subtests, tHe

respective reliabilities ranged from .78 to .89 and .72 to .86. The

P
&
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f - Table 8

W

Objective Subtest Statistics for Forms U, V, and W

for Two Administration Times

Administration Number of  Number of Highest  Lowest  Hoyt

Tifie Form  Individuals Items  Mean  S.D. Score Score  Est, r  S.EM
i 31 b 1029 .15 6 65 128

Al v 32 14 8.81  2.67 14 § gLy
i 31 9.0 LB L 5035 Ly
i %o L 10.88 .17 14 b KT W

Y v 1t 035 2% 13 3 LT LY
W 30 o 98 191 U 7 627 113

o
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' | for Two Administratdon fimfis ,. N
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' F]
Adninistration Number of  Number of . [Highest Lowest  Hoyt
Time Form  Individuals Itens Mean  .S.D.  Score Score  Est.r  S.EM.
| K WEH
" U3 oW s on g 82 103
i oy 3 12 041 239 1 2 L0
‘ i : [ ‘ ) ;
W 3 12 9,52 2.9 no 1 87 L0l
_ 5 . . .
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y % 1) 992 . 2.5 12 \5 9 L
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Table 10

Subtraction Facts Recall - Speeded Subtest Statistucs for Forms U, V, and W

v

for Two Administration Times

J

»

Adninistration Numbét of  Number of Higﬁest Lowest  Hoyt -

Time ° Form  Individuals Ttens Mean  S.D. Score  Score  Est.r S.E.M,

N P 1 83 26 1 & 7 LIS

AL v o7 s 1 2 8 LB
W g 12 6,97 290 12 0 . 1a

T L 88 .8 L 18 LU

v v 31 2. 16 3 12 1 8 LI

W 30 VI ¥ (/A 8 L

¥ A
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© Table 11
[ Addition Algoriths - Timed Subtest Statistics for Forms U, V, and W

for Two Administration Times

i,

. T T ‘
Administration Number of  Number of Highest  Lowest  Hoyt
Tine Forn Individuals  Items Mean  S.D.  Score * Score  Est.r  S.EM.
U 3 % 10,3 5.0 % 3 93 1,49
a0 . 3 %S L 1 7.8 LAl
W 1 % 8,13 5.50 2 0 95 1,26
T /S VI R % R /S SN | R W
2 v 31 o 1360 612 2% 2 0L
W 30 2% 15,73 6,14 2 ] 93 LS
{
6]
50 ’




-

Table 12
Subtraction Algorithms - Timed Subtest Statistics for Forms U, V, and W

for Two Administration Times

X
-

Administratioﬁ , " Number of Number of Highest  Lowest -  Hoyt

Time Forn  Individuals | Itens Mean  S.D. Score Score  Est.r S.EM,
y ()R T S B NV I 18 L

VR 3 % 53520 9, 0 gL
g 3 2% 665 2310 0 J4 L6
v 3% 2% 688 231 100 0 - 8 L0

Y v 3 2% (5000 6L 10 0 80 LI3
W 30 2% 577 3100 190 & LI

. g
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.. at A-1. At A-1 there were a total of 13 items with p-values > 90.0%; 11

)

.reliabilities for the addition and s&btractidn algorithm subtesfs, re-

spectively, ranged from .89 to .95 and .74 to .87. The recall and algor-

ithm subtests contaiﬂed only one type of item so that somewhat higher re-
liabilities tﬂan for the multipié;choicg subtests Qould be expected.

Item gstatistics for all subtests (including the sentence-writing
subtést) for alllforms and administration periods appear in Appendix B:

The tatles include the ngmber and percentage of students selecting each

response (the p-value or item difficulty), the point-biserial and biserial
correlations with the subtest and the total test, and the average .subtest
';and total test scores for individuals selecting the correct response.

'\ For éhe*multiple—choice subtest the p-values incrcased from S-6 to
\ . ' _
Azl for 19 of the 42 items, remained comstant (+ 5%) for 13, and decreased
} . . b
for 10. (S-6 item data were reported in Buchanan & Romberg, 1982a, and

t

are discussed here to provide a point of reference for A-1 data.) Be-'

L4

tween A-1 and A-2 the situation was quite similar. The Efﬁélues increased

for 16 items, remained the same for 16, and decreased for 10. Of the 42

Q
items, 9 had p-values > 90.0% at S-6; 7. of these p-values remained > 90.0%

" . -

stayed > 90.0% at A-2. Theére were a total of 15 items with Efvaiues

> 90.0% at A-2.

As a group, the six multiple-choice items associated with the addi-

tion and subtraction algorithm obJectives showed the most interesting and

dramatic changes in vaalues, not surprisingly since instruction focused

.

on two-digit addition and subt@action in A~1 and A-2. 1In A-1 addition
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and subtractioﬁ:without regrouping was taught; in A—é the addition algorithm
was-.introduced. (The subtraction algorithm was not covered in grade 2 ;
The pfva]ues for item 14P in Form U, which contained the nonregrouping twi-
digit subrraction problem - 2; increased from 44.4% at S-6 to 87. lA at A—l.

clearly reflecting instruction. There was some" loss thereafter, to 70.6%
v 2 9 .
at A-2. For one of the additlon problems with regrouping, + 64 (item 130

-
{

in Forn U), there was some loss between $-6 and A~l, from a p-value of 48.1%
to 38.7%, but then abdramatic increase to 85.3%Z at A-2 which can be attri-

tuted to the introduction of the algorithm. For the other addition item
16 .
with regrouping, + 44 (item 130 in Form V), pfvalues alsc dropped from 58.6%

i

L
at S-6 to 31.3% at A-l1. However, after the intrpduction of the addition

algorithm, performance improved subssgntially to 77.4% at the A-2 test

“time. Similarly, the subtraction item containing a two-digit and . one-

.32
digit number, — 5 (item 14P ip Form W), had a p-value of 60.6% at S-&

which decreased dramatically at A-1 to.29.0%. HoweVer; in this case at

1

A-2 the pﬁﬁélue remained low, 36.77%, which probably can be attributed to
the%fact that no instrugtion-ot:urred on this type of problem. The de-

terioration of scores from S-€ to A-1 is interesting., Examination of the
g

distractors suggests that students counted, "guessed, or appropriately
marked the puzzled face prior to instructinn in the larger numbers and in

algorithms; afterwards they apparently gained confidence and attempted to

7
solve the problems computationally but had "buggy" procedures.

£l

The other two items for the algorithm objectives had less striking

changes in p-values but they wera ziso consistent with instruction., The
53

‘addition nonregrouping item, + 34 (item 130 in Form W), had successively

54
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inereasing p-values of 69.7%, 77.4%, and 96.7%. The subtraction regroup-
85
ing problem, - 59 {item 14P in Form V), showed only decreases, fom 27.6Y%

at S-6 to 12.5% and 2.2% at A-1 and A-2, in part because students incrsas—

ingly utilized a '"bugogy' algorithm.

There ware some'notééle and not alwnys explicable changes -in p-values
for certair sentence-writing and problem-solving multiple-choice items,
both for numbers 0-20 and 0-99. For the add-part part whole verbal prob-
lem in particular the results are confusing. While the p~values for the
add-part part whole item assessing the sentence-writing 0-20 objective
(9K in Form U) remained very high at S-6, A-1, and A-2 (96.6%, 96.8%,
100.0%), the comparable item for problem-solving 0-20 (3E in Form W) had
successive p-values of 100.0%, 64.5%, and 96.7%. On the.other hand for
larger rumbers the item which measured séntence—writing 0-99 for add-part
part whole (1OL in Form W) exhibited a decrease from 97.0% at S-6 to
74.27 at A-l and an increase at A-2 (90.0%) while the problem-solving- 0-99
item (4F in Form V) increased overall (44.4%, 50.0%, 80.6%) thch is con-
sistent with.instruction since this item required regrouping, taught in
A-2. Further examples of anomalous p-values for the verbal problem items
will Le /.scus;ed in the section on results for the objectives, whigh in
the case ~f problem-solving and sentence-writing objectives are assessed
by a single item.

The three multijle-choice items assessing notation 0-99 for the
ordering/blace value area were especially difficult. For example, suc-—

cessive Efvalues'for item 8J in Form V were 7.47%, 21.9%, and 25.8%.

N
R



These items required borh regreuping (in order to rename numbers) and in
two cases knowledge of DMP notatica. Probably they did not approgriately
. reflect instruction which stressed simple ceccinition or naming of the
place value of digits.
The 12 items in the fre:-response sentence-writing cubtest on the
whélc exhibit2d few drama ic changes in p-values from S~06 to A-1 to A-2,

especially for rhe 0-20 items. These p-values will also be discussed in

LS.

connection wi;th tue objective data.

For the iandividual .tems (basic facts) in the two recall tests, p-
values fell int: two groups at A-1 and A-2 corresponding to the facts with
sums/minuends 4-9 and 10-18, or "easy" and "hard" facts. For the "easy"
facts for both addition and subtraction, p-values were > 80% in almost
all cases; about‘two—thirds of the tim: the p-values were > 90%Z. There
was more variation for the "hard" facts. About two-thirds of the time the
addition "hard" facts p-values ranged from 60-75% while subtraction "hard"
facts had p-values ranging from 25-45%. Increases (or decreases) in p-
values from A-1 to A-2 tended to be associated with test form and probably
reflected scue bias in test group assignment or administration. That is,
p-values in Form U teﬁded tc decrease, in Form V some increased ;nd some
decreased, end in Form W most increased. There was some effect of item
position on p-values in the recalli subtests, but thic ;as not systematically

. .

examined since the items were randomly ordered and the aggregate scores

for all items associated with the obiective are of primary <interest in
\

\ .

the study.

ERIC \ |

Aruitoxt provided by Eic:
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The p-values for the algorithm subtests wére related to item type ard
position in the test. Since the items were arranged in order of difficulty,
some students were unable to do and/or never attempted items near the end
cf the test. For example, an early item for addition with two-digit numbers
requiring no regrouping {(3C in Foim W) had p-values of 87.1% at A-1 and

) 96.7% at A-2. 1n contrast, a later three-digit addition regrouping item

(21T in Form W) had successive B;valueé of 6.5% and 26.7%. (The algorithm

r S

subtests were not given at S$-6; only a small.sample of itemg/was adminis-
tered at that time.)
For the majority of items biserial correlations with the subtest
<
score were adequate or better (> .30) for the correct response and negative
(< ~-.20) for incorrect responses. The "puzzled face" option in the multiple-
. S
choice subtest was used appropriately as indicated by the biserials -for

this response choice, which were almost always stronglyv negative. That is,

children who chose this response for particular items also had low scores

.Y

Ve

on the total subtest. -
Interesting item statistics in-terms of the study as a whole occurred
for items asse;sing :he sentence-writing 0-20 and 0-99 objectives for the
two addend and the comparison situations. An example (item 11M in Form U)
. is fresented in ‘Table 13. The distractor containing the reverse operation
(plus sign) was ve attractive at all test times{ All of the items for
these thfae subtraction situations included one or two~distraétors which
were addition sentences, most of whi:I were powerful distractors, al<hough

this varjed froci» test time to test time according to problem type. The

o < ‘ 5%
ERIC -~
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Table 13
Item Statistics for the Sentence-writing 0-20, subt—join-addend (11-15) Item,

Item 11M in Form U2

Total

Test Biserial Subtest
Time . Response Chioce Proportion Correlation Score
(1) 8 -6=0 (includes solution) 6.9 -.37 10.50
S-6 (2) 14 + 8 =[O0 (reverse operation) 51.7 o .18 13.20
N = 29 (3) 14 - 8 =[] (correct response) 31.0 J29 13.78
(4) puzzled face 10.3 -.69 9.00

4
(1) 8 - 6 =[1J (dincludes solution) 9.7 -.16 9.67
A-1 (2) 14 + 8 =[] (reverse® operaticn) '32.3 -.77 8.40
N = 31 (3) 14 - 8 =[] (correct response) 51.6 .82 11.69°
(4) puzzled face ' 6.5 -.18 9.50
, (1) 8 - 6 =[J (includes solution) 2.9 -.59 8.00°
A-2 (2) 14 + 8 =[O (reverse operation) 52.9 -.76 9.67
N = 34 (3) ¥4 - 8 =73 (correct response) 41,2 .91 12.71
! (4) puzzled face ! 2.9 -.18 10.00

\

a
The item read:

to find the answer.
much did it grow?

This number story is about a plant.

n
(6 8]

Mark the number sentence that tells how
A plant was 8 cubes)tall. It grew some. Now it is 14 cubes tall. How
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power of the sentence-writing reverse Operation distractors may be re-
latéd to the te;dency shown in the individual interviews to use additive .
strategies such as counting up from a given number or adding on with mani-
pulatives in solving some subtraction verbal préblems, particularly the
comparison and subt-join-addend problems. (See Aniék, Buchanan, Carpepter, "
Moser, & Steinberg, 1981; Anick & Moser, 1980; Kouba & Moser, 1980). Also,
apparently the emphasis on additj;Z in A-2 encouraged the tendency toward
—\ choosing this distractor in some cases. For the illustrafive igem at A-1

- it was'chosen 32.3% bfﬁéhe time while at A-2 it was selecggd¢52.9% of the

g S
~ time.

~

Progress on the Objectives

In this section the results of aggregating the item data to create
scores representing progress on each objective will be discussed. The
objective data ("objective difficulty") will be related to the instruc-
tional program the students experienced. The proportion correct for
“each indiviéual objective and fbr'the composite objectives for the total
population at all administration times is feﬁorted in Tabie 14; résults

s for each school and class appear in Appendix C. The S-6 test time data
| which'were gathered in the fall semester of grade 2 are included in
Table 14 as a point of;}eference forrthe discussion (see Buchanan &
Romberg, 1982a). As no;ed previousiy, only the data for individual ob-

() jectives are of intcrest here--data for the composite objectives were ’

prepared for subsequent analyses.

29




Table 14

<Y

Progress Toward Objectives Across Adninistration Times as Represented
by Proportion of Ttems Answered Correctly. for Total Population

¢

Results Results for
for Objectives. Camposite Objectives
, Numbe'r - Number ©  —
- Description of Objectives of Items -6 Al A2 of Items -6 Al A2
. Prerequisite Instructional Objectives
Numerousness ' )
writes 0-99 3 775 86.2 884 . !
? represents 0-99 3 85.4 88,3 94,7 h 81,5 81.2 9.6
Ordering: Place Value 4
orders 0-99 3 Vo787 894 83.2 . | '
notation 0-99 3 12,6 181 26,3 6 RS TS T X I T
Instructional Objectives for S,A Topics
Sentence-Writing 0-20
~add-simple joining (B) 1 100.0 903 93.3 ey
subt-simple separating (A) | 100.0  96.9  96.8
subt-part part whole-addend (B) l 593 75,0 4.8 .
add-part part whole (A) 1 96.6  96.8 100.0 .
subt-comparison (4) 1 2.7 7L.0 70,0 s
subt-join~addend (B) 1 J3L0 516 412 b 7.0 8.3 75.8
Sentence-Writing 0-20 (Free Response)b ' : >
add-simple joining ' 1 96,6 100.0 94,1 |
subt-simple separating 1 97.0 96,8  93.3
subt-part gart whole-addend 1 8.8  80.6  66.7 -
add-part part whole 1 100.0 9.9 100.0
subt-comparison 1 48.3 516 .. 52.9
subt-join-addend 1 5.3 625 54,8 6 80.3 - 8L.4  76.8
. B
(continued)



y Table 14 (continued)
L

Results Results for
for Objectives Composite Objectives
‘ - Number Number
Description of Objectives - of Items i O A-2 of Items S-6  A-1 A2

Sentence-Writing 0-99

add-simple joining (B) 1 92,6  90.6 +90.3

subt-simple separating (A) 1 2.4 90.3 912

subt-part part whole-addend (B) 1 48,3 74,2 T73.5

add-part part whole (4) 1 9.0 742 90.0

subt-comparison (4) ‘ v 1 3.0 46,9 387

subt-join-addend (B) 1 21,2 419 467 0 1.2  69.7 72.1
Sentence-Writing 0-99 (Free Response)

add-simple joining 1 » 8.9 90,3 100.0

-subt-simple separating 1 96,3 100.0  90.3

subt-part part whole-addend 1 76,1 781 645 )

add-part part whole ‘1 8.2 1000 9.1 '

subt-comparison 1 57,6 355 467

subt-join-addend 1 3.9 457 42 b 13,0 75.0 T72.6
‘Algorithms

add (-9 | 3¢ 9.6 48.9 . 86.3

subt 0-99 3¢ W9 6.6 319 6 523 457 6Ll
'Noﬁinstructional;Obiectives
Problem Solving -0

add-simple joining (B) 1 87.9 100.0 ' 96.7

subt-simple separating (A) 1 6.2 90,3  94.1
- subt-part part whole-addend {B) 1 85.2 181 T4 @

add-part part whole (4) 1 100.0  64.5  96.7

subt-comparison (A) 1 8.2 9.4 714 ! '

subt-join~addend (B) 1 §2.8 90,3  94.1 6 88.2  80.3 89.5
Problem-Solving 0-99 ‘

add-simple jolning (B} 1 62,1  67.7  79.4

subt-simple separating {A) L 3.3 29,0 1647

subt-part part whole-addend (B) 1 2.3 9.0 133

add-part part whole (A) I, GG 50,0 80.6 =5

subt-comparison (A) lé 5.7 61y 765

subt-join-addend (B) L 59.3 5.6 71,0 b 45,5 51,6 51.4

o

62 | | | l)l . | | ' ‘(cgmsinufd)



Table 14 (continued)

— ot e e P - —

\ Results Results for

for Objectives | Composite Objectives
Number Number —pv
Description of ngecgives of Items -6 A1 A2 of Items S-6 Al A

Recall of Basic Facts (3peeded Tests) |

add 0-20 : 36 191 79.7 80,7

subt 0-20 ~ 36 65.3 64,1 671
Algorithms (Timed Tests)

add 2-digit, no regrouping 9(3)® 63.7  90:4 94,7

add 2-digit, regrouping 18(6) 3.1 30,50 723 27(9) 44,0 505 79.8

add 3-digit, no regrouping - 9(2) 3.2 86,5  86.0

add 3-digit, regrouping 27(3) 4.6 156 415 36(5) 26,0 33.2 5.6

3'2-digit addends, regrouping 9(L)/ 139 3.9 18.6 9(1) 13.9 3.9 186

subt 2-digiz, no regrouping ‘ 9(3) 5%.0 86,2 Bl.4 :

subt 2-digit, regrouping ‘1806) s 7.8 1.4 (9 25.7 339 32,0

subt 3-digit, no regrouping - 90) STV R LN

subt 3-digit, regrouping 36(3) 1.8 1.0 J 45(6) 23,0 156 15,6

Note. For those chjectives for which there are three items, the number of subjects represented in the proportion correct
at a particular test time is ascertained simply by summing the N's for the three forms; however, when there are
more 0r less than three items, the N is increased or decreased by 27-39 subjects per item.

5-6 A=l A-2

FormtU N= 29(38) 31 3%
Form V. N= 27(36) 2 3
FormW N= 33(39) il 30

1]

[hie numbers in parentheses are the N's for the Algorithm Timed Tests which vere given on'a different day,

%6 data were collected in the fall semester and are included here to provide a point of reference for A-1 data.
6‘ Unless otherwise indicated, items were multiple choice.

One of the three items did not require regrouping.

Irhis iten did not require regrouping.

®The numbers in parentheses refer to the. sample of items given at $-6.

oo
~ T
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" The sentenca-writing objectives for the S and A topics were not stated

in terms of part.c.lar verbal problem types *n the instructional materials,
; 4

but for purposes oi achievement moritoring cach tyvpe was treated as an in-

. ‘ dividual instructfosnal cobjective. This was also true for the problem-
solVing objectives. Sin:e each %erbal.probiem type is represented by only
one item, objective difficulty is the same as a Efvalue or item difficulty

and therefore the results for sentence-writing and problemisolving must be

considered with caution. The algorithm 0-99 objectives also.were stated

in general terms in the instructioﬁal materials but were subdivided for -

assessment purposes according to whether or not regrbuping was required.

Again, this was true for the 0-999 algorithm objeétives as well.

Numerousness4 ordering, place value. Instruction on the four pre-

requisite instructional objectives related to the numbers 0-99 occurred

between the S-6 and A-1 test times. Performance at S-6 indicated a high

degree of Eamiliarify with the two numeréugness objectives and one of

the ordering/place value objectives despite the lack of formal instruc-

tion; after instruction the A-1 and A—Z scores were at or near mastery

level.4 For example, A-2 scores were 88.47%, 94.7%, aquaé.zz, respec-

tively, for writes 0-99, represents 0-99, and orders 0;99;.

- The fourth objective for ordering/place value (notation 0-99) was
extremely diffiéult at all three test times with successive scores of‘

. 12.4%, lei%, and 26.3%. The threé items for this objective required

students to perform fairly complex regrouping of numbers and in two

~

4 . . .
A proportion correct > 90% is the criterion for mastery. While it is
recognized that not every student will have mastered an objective using
this criterion, it allows for measurement error and assures that most

students have reached mastery.

o , 66
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cases incorporated the unique DMP notation for place value. For example,
item 8J in Form U contained the number 26 in the stem and three réﬁponse
choices: 20(10) + ?, 1(10) +‘lé, and 2(10) + 16. This item type probably
did not accurately reflect the effect}veness or emphasis of instruction
which stressed recognition of the value of each digit (place) in a number
rather fhan regrouping procedures.

A high level of performance on these prerequisife objectives was

desirable because instruction in the algorithm topics assumed students
. K

understood- the numbers 0-96. Since.scoresAon éeveral of the instruc-
tional objectives for these topics were at mastery level bqth.in the
spring semester (as discussed below) and even eérly;in the fall semester
(see Buchanan & Romberg,‘l982a), there is little reason to believe that
the poor showing on the single prerequisite objective had any bearing

on performance in general.

Sentence-writing 0-20. The sentence-writing data in Table 14 are

annotated by the labels described earlier, Sets A and B, according to
whether or not item characteristics such as syntax corresponded to in-

terview tasks. This distinction may be useful in. future analyses relat-

«3
5

ing interview and achievement monitoring data.
As of S-6 all of the sentence-writing 0-20 objectives shotld- have
been mastered according to the program specifications. However, at that

time the two addition and the subt—separéting objectives had been attained
1

while the three remaining subtraction objectives (subt-part part whole-

A

addend, subt-comparison, subt—join—addendl had not been mastered iun

either the multiple-choice or freejfesponse test modes.

I
| .
! .

e e
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Although'theée was no-instruction én sentence—ﬁfiging 0-20 during
A-1 and A—Z; in A-1 the subtraction verbal situations were reviewed in
conjunction with the introduction of addition and subtraction of two-digit
nunbers without regrouping. Apparently this review had some transfer
benefit to sentence-writing with smgller numbers forﬁ%he subt—ﬁart part
whoie—addend and subt—join—addgnd objectives in that\gcores improved, re-
spectively, from 59.3% at.S-6 to 75.0% at A-1 and 31.0% (S-6) to 51.6%
(A-1) in the multiple-choice ‘context. There was negligible change for
these two objectives from S-6 to A-l in the free-response mode, however,
possibly because S-6 scores were higher‘(i.e., 78.8%, 59.3%3‘than in.thév

*

multiple-choice mode leaving less room for growth. After A-2 ip which

’

» only addition verbal problems were covered, the scores dropped for both

of, the addend objectives in both modes so that there was little overall

improvement from S-6 to A-2.

>

As discussed in the.section pertaining t; item data, %he distractors
containing the reverse operation were a?traétive at all test times, but
particularly ar A-2 for the two addend objectives (itemé) in the mﬁltiple— ‘
choice subtest. For example, for item 11M in Form V which assessed the
subt-part part whole—addend object}ve, the distfactor conteining the re-

Verse operation was chosen 29.6% ot the time st 56, 15.6% at A-1, and

' s

38.7%Z at A-2. 1t may~be that the instructional zmphasis on addition

T

problems in A-2 influen:ed students to revert to these distractors after
having improved their performance at A-1. T7Thls notidén seems supported -~

by the fact that the sceres for the addend dbjectives in the ffee—résponse

subtest also dropped at A-2 (though they had not shown the same improve-

r-
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ment frem S-6 to A-1) because more students wrote an erroneous addition
sentence.

Scores for the subt-comparison objective remained virtually .onstant
at all three test times in both test contexts and apparently were not
affected by instruction. It is interesting that the free-response
score for the subt-comparison objective was lower than the multiple-
choice score while the reverse was true for the two addend objective-.

Mastery status on the two addition and the subt-separating objgctives
was maintainéd from S-6 to A-1 and A-2. In summary, for the six sentence-
writing 0-20 objectives, there was little nutable or permanent change in
scores from the S-6 to'A;Z test times, a result consistent with instruc-
tion in that it did not directly focus on these objectives.

Sentence-writing 0-°9. The resuits for sentence-writing with larger

numbers were parallel in many respects to the results for smaller numbers.
Though there had been no instruction on the numbers 0-99 or in sentence-

writing 0-¢9 at the S-6 test time, both the add-jcining and add-part part

<

whole objectives had already been mastered as measured by the multiple-
choice subtest (92.6% and 97.0%) and had virtually been mastered in the
free-response mode (87.9%, 86.2%). The subt-separating objective had

been mastered at S-6 in the latter setting (96.3%) though, iﬁexplicably,

"the multiple-choice S-6 score was 72.4%. At A-1 and A-Z all three objec-

tives had mastery level scores in all cases except for one anomalous
score (at A-1 the score for the add-part part whole objective in the

multiple-choice mode was 74.2%).

“
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The other three subtractiom: objectives for sentence-writing 0-99 had

not been mastered at S-6; after instruction on the numbers 0-99 during

Vi
the interim pariéd between S-6 and A-1 and on addition and subtraction
with tv. -digit numbers without regrouping in A-1, there Qas notable im-
provement on the multiple-choice subtest for the subt-part part whole-
addend and subt-join-addend objectives. The score for the first addend
objective at S-6 was 48.37% which improved markedly to 74.2% at A-1;
similarly, the score for the sécond addend objective increasad from
21.2% to 41.9%. There was slight improvement from S-6 to a-1 for both
addend cohjectives in the free-response mode but after A-2 instruction in
which only addition problems were included. there were drops in scores
for both objectives. Ta fact the decline for the : .bt-part part whéle—
addend objective resulted in an A-2 score (64.5%) which was lower than
the S-6 score (74.1%). The reverse operation discractors were attractive
at all three test times for the three nonseparating subtraction situations
though the increased tendency to select them at A-2 occurred only for the
comparison problem.

The results for the subt-comparison 6bje¢tive were incousistent from
test time to test time in the two modes. At A-1 improvement was shown in
the multiple-choice context and a substantial ioss in the frec—résponsé
mode. Overall from S-6 to A-2, howevér, there was negligible change in
the multiple-choice context (37.0%, 38.7%) and some decrease in ghe free-
respense mode (57.67%, 46.7%Z). In contrast to the data for the 0-20 ob-

jective, there seemed to be more success on the free-response test than on

the multiple-choice test.



In conclusion, while three of the six sentence—writihg 0-99 objec-
tives were virtnally mastered prior to instruction, progrest on the
three more difficult subtraction sertences seemed to be dependent on in-
struction though the results were not totally consistent. After A-1 -there
was defin’te improvemen. on all three objectives on the multiple-chcice
subtest and on the two addend objectives on the free;fesponse subtest.
iowever, after A-2 in which these $ituations were not covered, minimal
progress occurred and/or tﬁere were decreases in scores.

Algorithms. The three multiple-choice items for each algorithm ob-
feetive provided an overview of algorithmic skill. The timed algorithm

teots, discussed below, provided a comprehensive measure of algorithmic

scill.) One of the three items for each operation did not require
~~ 53 67

regrouping, i.€., + 44, - 42, One of the two items which required re-
16 32
grouping also could readily be solved by counting, i.e., + 44; - 5.
’ 29 85
rthe third item was a standard regrouping problem, i.e., + 64, - 59."

The effect of instruction 'on pe.sformance for the addition ijective
was very dramatic; prior to the introduction of the algorithm, scores at
S-6 and A-1 were 59.6% and 48.9%. Alter instructior the A-2 score was
86.3%. As discussed previous'y relative to the iteﬁ statistics, most
stude,.ts obviousty grasped the.procedure imm=diately. For example, the

29
/A-1 p-value for iten 130 i:. Form J (+ 64) was 38.7% while at A-2 the
score was 85.3%.

Contrary to ~xpectation.,, there was> a small overall drop in scores

from S-6 744.9%) to A-2 (37.9%) for the subtraction algorithm objective.

It had bren ¢<xpected that there would be some progress on this objective

Q | - 7{1
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reflecting the work in A-1 with subtraction of two-digit numhers not re-

. 67
quiring regrouping, and as predicted, the nonregrouping item (- 42, ite

14f in Form U) had a p-value at S-6 of 44.47% and at A-1 and A-2 of 87.1%

and 70.6%. However, the improvement on this item was negated by the re-

. - 32
gression on the other two subtraction items; item 14P in Form W (= 5) had

successive p-values of 60.6%, 29.0%, and 36.7%, and item” 14P in Form V
85 ’

(- 59) had p-values of 27.6%, 12.5%, and 3.2%. Apﬁargntly, students
gained the confidence to try solving ‘these problems computationally (rather

than guessing, counting, or marking the '"puzzled face") but could not do
N :

so accurctely. .

Problem-solving OTZO. The problem solving iEéms required the child
to select‘the correct answer for the verbal situafions. Again the data
in Table 14 are labeled for Sets A and B though t;is distinction is not
of intéFeSt here. -

At S-6 scores for all six problem-solving 0-20 objectives were near
.OT "at mastery level. Although there was no revieonf these objectives
. ‘ during A—l‘or A72} there was préctice on verbal problems with larger
numbers So it was not surprising that at A-2 mastery status for both
addicion pbjectives,bthe subt-separating objectkve, and the Subt—joiﬁ—
addend objective had been maintainéd. Perhaps due to some anomaly in the
testing, there was a startling drop in the score for‘the add-part-part
~whole object;ve from S-6 2100.0%) to A-1 (64.5%) which was cancelled at

A-2 (96.7%). Scores for the subt-part part whole-addend and subt-

'comparison objectives declined somewhat overall from S-6 to A-2, from

A\
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85.27% )q 77.4% in both cases. There was also a drop for the comparison

Y
-

objective at A-1, to 59.4%.

In general, however, problem-solving skills were maintained duite
well without direct instruction. Also, problem-solving 6—20 perfprmance
was better than sentence-writing 0—20.perfofmance for the three more dif-
ficult subtractfion objectives. This discrepancy "is particularly notable
for the subt-join-addend situation which had A-2 scores of 41.2% (multiple-
choice) and 54.8% (free response) for sentence-writing #nd 94,17 for
problem-solving.

Problem-solving 0-99. It is difficult to compare performance on
?

the six froblem—solving 0-99 objectives as a group because the items for
two of the objecti&es did not fequire regrouping——tﬁe subt-comparison and
subt-join-addend item;——so these objéct}ves were no doubt relatively less
difficult than théy might have been. Scores for both ‘improved consis-
tently from S-6 to A=l to A—2,.prébably reflecting review'of these verbal
situations and the intreduction of two-digit numbers and computatioﬁ
(without regrouping). Progress on the two addition.objectives was also
consistent with instruction, very clearly ﬁirroring the introduction of
the additiorn algorithm at A-2. For example, -the scores fo; the add-part ¢
part wholec objectiva for S~6, A-1, and A-2 were 44.4%, 50.0%, and'89.6%.
At A-2 the scores for these four.objectives were all iﬂ the 70-80% range.
Performance on the two remaininé object;ves, subt-separating and
sdbt-paft pért whole-addend, was poorAat S-6 and A-1 and deteriorated at

A-2. The recspective scores for S-6, A-1, and A-2 were 33.3%; 29.0%, and

16.7%; and 27.3%, 29.0%, and 13.3%. Examination of the distractors for

73
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¢ . : . .
the subt-separating item (item 4F in Form W) indicates that more students

attempted to solve the problem algorithmically at A-2 but used a "buggy"

algorithm. For the addend item (item '6H in Form W) at A-2 there was in-

creased tendency to add to solve, i.e., to reverse the operation. Prob-

ably in both cases the-émphasis in A-2 on addition and the addition al-

gorithm influenced the choice of distractors.

I

In summary, for the two-addition problem-solving 0-99 objectives and

the two subtraction objectives hssessed‘by items not requiring regrouping,

progress from S-6 to A-2 was steady and positively affected by instruction.

-

For the two subtraction objectives containing items requiring regrouping,

&7

scores were low initially and declined further apparently nﬁi:;iyely

affected by instruction which was not directed toward these ectives.

-

Recall:of addition and subtraction facts (speeded tests). Inéreasing

- . ¢

" the speed with which stpdents could respond to open sentences (basic facts)

was ,not a formally,stateg objective of instruction for the A topics. How-

ever, it was anticipated that 'in the course of instruction teachers would

employ standard techniques for facts recall sﬁch as flash card drills to

[} .
»

varyingzdeg;ees. This practice pluqi;ie of the facts within two-digit com-
putafionnwas expected to pfoddce improved facility in recall.

However, there was negligible iﬁprovement on thesg objectives friv
the S-6 to A-1 to A-2 test times. Scores for addition were 79.1%, 79.7%,
and 80.7%; for subtraction they were 65.3%, 64.1%, and 67.1%. Perhay:-
sfudents had simply reached.a plateau,, or, there was so litt.e instruc-

tional emphasis in this area due to the preoccupation with two-digit

numbers and the addition algorithm that performance was not influgnced.

[}
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) Algorlthﬁs (timed tests). Although the algorithm objectives as
assessed uuder timed conditions w;re somewhat arbitrarily classified as
noninstructfon%l objective~, these iests were‘essentially'a free-response
measure of the regular, in;Lruétional algorithm objectives for the numbers
0-99, particularly since so many students completed all items. The cimeé
test$ also included 3-digit numbers (algorithms) which were hot covered in
instructicn; in this case che classificaticn is more relevan;.'

In Tab%e 14 the recults for the addition and subtraction algofithm
obiectives are repérted separately for regrouping and nonregrouping prob-
lems for the numbers 0-99 ~ud 0-999. A further breakdown of the data by

‘problem tyr . ‘2 ¢., 3-digit + 3-digit with rrgroupinz in tens only) will

be given leter. The S-6 data for the samr .e of items administered at

that tir: sve sls presented in Table 14 but the reader is cautioned that
the sampiz <ig nn. precisely parullel che actual test; that ié, while one-
- third of e i:r.s at S-6 for both ;mdigit nonregrouping and regrouping
objective - - ~\tained Z—Qigit.i i< ait numbers, et A-1 and A-~2 therc were
no items of this tvpe for ncur~:;....:;ing aand one-half of the regtouping:
iroms were Z.-digit + l-digit. laxo .t 8-6 abrur coe-third of all 3-digic

s “items (regrouping and nonr:<rouping) involved 3-digit i Z-digit numbers
while A-1 and A-~2 there w."e : ) items of this type. Nonetheless, the S5-6
data offer a reagonable esti::te of baseline performance. The A-1 data
can als@ be considered baseline insofar as'the formal algorithms are
céncerned since the t.rst algorithm was not covered until A-2.

- . ‘The results for :-digit numbers were vefﬁ clearly related to in-

struction. Also, even though 3-digit numbers per se and compu:. ition with

-
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é—digit.numbefs were not cove:ea Huring the spring semester, the data for
these probl«ins paralleled tﬂe 2-digit data for most objectives and sug-
gested that students readily generalized from Instruction on 2-digit
nuqbers to S-digit numbers. .

Afrer the intrcducticn of the numbers 0-99 and computation without
regroupin; “uring A-l, the score for the 2-digit addition QithOut‘re—
grouping objuctive nas at mastery level (90.4%) and scores for the 3-
digit ad’’rion rithzut regrouping and_z—digit_subtraction without re-
grouping objert.v:s approached mastery (respectively, 86.5% and 86.2%).
The 3-digit nanﬁsgrOpping subtraékion objective also h;d a relatively
high sccre {74.1%). Ac A—Z the status on these four quectives was
maintained,

¥or the é—digit'addition regrouping objectives:(except fcr 3 addends),
S-6 .und A-). scores demonstrated some f;miiiarity with the algorithms
prior to inétruction. Aftey the intrqducﬁion of the addition algorithm
at A-2, dramatic improvement occurred on the 2-digit regrouping objec—;
tive from the S-6 and A-1 status (34.1%, 30.5%) to 72.3% at A-2. Again

‘ .
thev: apparently was transfer to the 3-digit regrouping objective for
which scores increééed from 14.6% and 15.4% to 41.5%. There was also
some overall growth from S-4 to A-2 on the problems with three addends.
No instruction on the subtractiOn/algorithm was, carried out during this
period and the scores mirrored fhis by remaining virtually constant for
both 2-digit and 3-digit numbers at the thré&e test times.

in'summafy, progress on both ‘algorithmic and nenalgorithmic com-

putation for both addition and subtraction of 2-digit numbers was con-

, | | 76
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sistént with instruction. For nonregrouping problems for both operations,
and for addition problems requiring the use of the algorithm, skills were
generalized to 3-digit numbers.

In Table 15 the results for ali addition and subtraction problem
types are reported sepérately.‘ Also, this table presents data on.propér—

tion of items attempted for each item type and the proportion correct of

- those attempted. (S-6 data are not included because the number of. items

was so small and virtually all items were compleced; also, the items were

-

administered in a different order and the item types ware not entirely
equivalent.) The 2-digit problem types were administered in the order
in which they ap#ear in the table; similarly the 3-digit problems were
given in ﬁhat order. However, the 3-digit nonregrouping problems
appearéd between the 2-digit nonregrouping and the 2-digit §3&:Sj§it
probiem; on the tests themselves (see Table 6).

Examination of the percent correct columns in Table 15 reveals some
iﬁ%eresting_results about the relative difficuity of itém.types. Firsti,
it indicates that Zidigit + l;digit with regrouping problems for both
addition and subtraction are somewhat more difficult than the standard
2-digit + 2-digit regrouping problems, even though:gﬁe problems involving
l-digit numbers could conceivably have beén solved simply by counting.
Secondly, it’appears that the generalization from 2-digit te 3-digit
numbers after A-2 instruction on the addition algorithm 1s more pro-
nounced for problems involving regrouping of tens than for those with

regrouping of ones since the tens problems were easier. Very few

subtraction regrouping problems were completed correctly so it is not

77



Table 15
Relationship Between Items Attempted and Items Answered Correctly

for the Algorithm Timed Tests

4 Correct of Total % Attempted of Total k Correct of Attempts

Type of Problem Ml A Al A% AL A
Addition
2-digit without regrouping 9.4 94.7 9.9 97.5 92.5  96.5
2-digit + 1-digit with regrouping 21.3 63.5 81.9 86,7 21.2 12.4
2-digit with regrouping 39.7 810 89.0  92.6 431 844
" J-digit vithout regrowping® 86.5  86.0 92,6 93.7 93.6  91.1
J-digit with regrouping in ones 18.8 41.4 15.0 82.1 22.5 50.4 .
© 3-digit with regrouping in tens 17,7 5.1 S 621 715 21.0 70,0
J-digit with regrouping in ones 9.6 2.1 B b6 %0 40,2
and tens
J 2-digit addends with regrouping 3.9 18.6 20,6 35.4 15,3  48.7
Subtraction
2-digit without regrouping 862 84 9.1 95.4 8.9  84.8
2-digit - 1-digit with regrouping 2.5 2.8 8.6 79.0 28 34
2-digit with regrouping 13.1 11.9 82.6 §3.2 16.1 15.3
3-digit without regrouping’ 1 75.4 B.h 810 8.1 85.5
J-digit with regrouping in ones 2.5 1.4 7.7 63.9 3.3 2.0
J-digit with regrouping in tens J N 51.4 5.0 1.1 1.1
3-digit with regrouping in ones 7 3 RN L5 2.0
and tens
3-digit ylth'regrouplng, zero(s). 0 0 1.3« 3.4 0 0
in minuend _

®In the tests themselves these 1tems appeared just after the 2-digit without regrouping items,

N@ES- There were § items for each problem type.

LS
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possible to compare these two problem types (tens vs. ones) and in any \
case, it may be premature to do so ﬁrior to inétruction in the algorithm.
In’ geperal, the relative difficulties appeared to corfespond to the pre-
dicted order, that is, the order'in which the test items were administered.
A time limit of 6'minutes was eétablished for each subtest. There-
fore, scores representiﬁg percent correct for item types which occurred
later in the test'might ha&e been artificiélly deflated if few or no
students ever reached these items, or if only the less capable students
reached them by hd}rying through the test, pérhaps by applying quick but
.Jbuggy" algorithms. Further, if ogly the more capéble students attempted
the later items, and it is assumed that the less able students might have
N\ i done them correctly had they had tiﬁe t; try them, then the scores also
N might not be an accurate reflectién of progress. Of course, it is pos-
sible that both the most‘and the least capable students attempted these
.problems but for different reasons.-

The question is more or less moot for all 2-digit problem types
(except the 3 addendsj and for the 3-digit nonregrcuping problems since
7§Z or more of these items were attempted at A-l and *-2. For these
problem tybes the percent cérrect scores probably quite adequately re-
flect the status/ef the group. This means that the aggregaté data for
these objecti(es in Table 14 can also be viewed yith confidance. For

\

the 3;digit with regrouping problem types, from 43.3% to 82.1% of the

L4

addition problems were attempted and from 32.6% to 67.7% of the subtrac-

tion problems. For some{gf these problem types,:the data in Table 15

N . -
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and Table 14 ds well, may ﬂox fully represent the populaiion but are
probably a fairly accurate portrayal, especially if we assume that usually
the more capable rather than the less capable students moved threugh the
test faster and that the less capablé students would not have done well
on the jater items. -

It was conjectured that prior to' addition algorithm instruction in
A-2 Etudents as @ whole might complete a greater number of problems le;s
accurately than after instruction when théy might be expected to complete
fewe; problems more accurately. Although it may be that‘soée individual
studentg' progress followed this pattern, én the whole this hypothesis
does not seem to be supported by the data in Table 15. That is, there
was improvement both in accuracy and quantity for addition regrouping

problems from A-1 o A-2.

Conclusion

In general, the results for the A-1 and A-2 test times reflected
thie instructional .program. That is, there 7as marked improvemert on the
various objectivés associated with the use of the addition algorithﬁ
with 2-digit number§ -nd with comput;tion‘ggg irvolving regroupinélfor
both additiqn.and subtraction of 2~d§git numbefs. This pattern of
growth extended to the problem-solving 0-99 nbjectives, and evén to com-
putation with 3?digit numbgrs on which there had been no instruction
whatsoever;

Instruction was set in the verbal .:.:blem context and this was

reflected by progress on two of the three éentence—writing:0—99 objec-
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tives not previously mastered, the two missing addend subtraction objec-
tives as assessed in the multiple-choice test mode. However, status in
the free-response mode for these objectives declined in one case and in

to

the other improved only slightly. Progress demonstrated was potj

N

; . . ‘
mastery level in either mode. No improvement was shogg/f6f the domparison

. // [
objective, the third sentence-writing 0-99 ubjec/t;;'ﬂ//e not previousl\-}y mastered.

For the sentence-writing 0-20, problem solving 0-20, and recall ob-
/"' T

jectives mot included in instrgctibn during ‘this period, little ovérall

- i

B !

or consisternt progress occurred. On the vhole scoresvfor these objec-
’ ¥

t

tives which already were mastered were maintained aﬁ mastery level but
|

. for those which were not, there tended to be éome o$erall decline from

|
, «
S-6 to A-2. The prerequisite objectives for the numbers 0-99 were in

three of four cases mastered prior to the algorithm topics and there was

little change thereafter.
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Directions for Administering Achievement Monitoring Test ¥
Ceordinated Study #1 & #2

Gencral Directions -
Reading the Test. The first part of this test is in multiple choice format
and is read aloud to the children. Rcead the questions exactly as they are
printed in the ‘direcrions; do not paraphrase. Each question is read twice--
or the key phrases are repeated after the original question is read. Read
the questions at a conversational pace. The second part of the test involves
- verbal problems for which the child must write, but not solve, a number sentence.
Again, you will rcad the number story twice. The third part of the test is
timed and asscsses Ahe.child's specd and accuracy’using the addition and sub-
traction algorithms. The fourth segment, the basic facts speed test, is
administered via tape. ..

Since many children will not know how to do the majority of the test,
egpecially at the bepinuing of the year, they will no doubt want to ask
questions or want you to repeat items yet again. Please do not allow
this--instead, ask them to ansver ''as best they can' or to mark the
"puzzled face" to show they have "not learned this vet." Note also that
reading the answers to the children is not permitted.

Since this is a group-administered test, verbal exchanges with individual
children can be distracting and interfering--try to establish a policy
of not talking and not allowing the children to talk in between questions.

Should the above direcctions scem unnecessarily stringent, please realize
, that we are attempting to measure change over time and that we have very
J few questions on which to base this measurement. 7The children will -take
the ocher forms of this same test at 6 week intervals and then thev will
repcat the ~hree forms; hopefully cach time they will be able to answer
the questions motre successfully.

{ake sure the children mark only one box and that they mark at least one

box. FEncourage them to use the '"puzzled face" by reminding them that this
g P | y 8

response means "'l haven't lecarned this (how to do this) yet."

Pacing the Test. Try to keep the test moving. BRxpeciully for thé number
story and algorithm problems it may take a "long" time for the children to
figure out an answer. As a rule of thumb, aliow the group to work on each
question until only one or two children are still working. At that point,

if neccessary, 'suggest that anyone still workingemark the "puzzled face"

box. 7hen just -go on to the next question without waiting longer. The .
second part of the test, sentence writing, may go slowly. Remind the children

Q . . . 05 .
[ERJ!:‘ : . : ’ é?f;

Aruitoxt provided by Eic:



U
66 . ’

z
¢
nnt te solve the problem.  The third part of the test is timed and must be
adninist od accordingly.’
The last seerion, the taped basic facts, is a speed test. Once the tdpe is
started, 1t will not be stoppud.
Estinmated Adwinistration Times N
Latimated Adinin =2 .
Part 1 1C min.
Part 2 5 min.
Part 3 15 r.:n. RS N\,
Pare 4 5 m.n. .
Ea
A %) -

Preparations’ for. Testing ,

The children will v 2d two pencils with erascrs. They will not need scratch
paper for tuis test. since they will write in the "arrow" space. The children's
namcs have Leen written on the tests in advance; distribute the tests, making
sure cach caild has his/her own test. :

1
'
Specifie Directions

"AY: Today we are going to do some work with numbers in this booklet. You
learned how to do some patts of the work last year in first grade. You
will learn how to do more of the work this year in second grade. We don't
expect you to know how to do all of the work today. We will come back

) again and again while you are in second grade . . . each time you will
have learned how to do more of the work. )

Find your name on the line. Look at the big box with an X in it--
. you will answer the questions today by making a big X like this one.

IXAMPLE A Now find row A. I am going to ask you a question. You will answer
by making a big X in one of the boxes. If you haven't learned about

the answer yet, make an X in the last box, the one with the puzzled:
face. J[Pause.]

Which box has a circle cut into &4 pieces? Make an X o. the box with a
circle cut into four pieces. [Pause.] If you haven't learned this yet,
make an X ou the box with the puzzled face. [Check to sec that the

. chiidren mark omly cne box in the row. ] .
. . ‘ \
XAMPLE B~ Look at the bats aud balls in the arrow. Are there more bats, more balls,

or the same number? Make an X on the box that tells whether there are
more bats, more balls, or the same number.
. .. J
. N Vg .
Now turn to the next page aQQ fold your booklet.

. “ \
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[lote: Starting with row C, do not assist the children with the test,

eccept to me  sure they are marking only one box . . . and at least
one “ox. ] - : .
C Find row C. Lc - at the apples in the arrow. Make an X in the box
. that tells how w.: ' apples ihere are ... how many apples there are.

[Pause.] Remember, _f vou naven't learned ahout this yet, mark the,
puzzled face. : .

. D Row D. Look dt theJnuahz tn the arrow. Make an X in the box which has
"“at many warbles in i- «tac mary marbles in it.

. E ‘yw Y. I am going o ool v e story abont pencils. I will read
th. - .ory twice.\ Liso b b odimes hefore you mark a box. John had
l'.~?n:1ls. He gave ! zancils to Tim. How many pencils did John have
iel: '.hqfﬁt. _AZZOU time jou  tha o%hildren to figure out tneir answers
te ol Lo, ' .

r Row F. This number story is about collections of cans. TFor this

story, yoﬁ’ﬁay vritc on the paper I you want to. Dabbie has 32
cans in fwr collectZon. Iler brether Bob has 56 cams. How many
more cans does Bob. have than Debhie? [Repeat ond give '"puzzled frce''.
reminder, 1j necessary, to move the tesi along. Alsv remind. them to
make an X on their answer, if necessary. ]

G Row G. This number story is about bricks. Mr. Brown needs 11 bricks.
He has 8 bricks already. How many more bricks shouid he get? [Repeat.]

' ¥ Row H. Tris number story is aboul bools. For this story, you may
write on the paper if you want to. The librarv had 54 books about
animals. Then the librarian buight 18 more »iimal- books. How many
znimai books does the library have now? [Re, zait, use "puzzled face"
anei "make an X" rzainders as nececsary. ) ‘

Turn to the next pase.
I ww L. Look at the numbers in the arrow.. They are in order from

smallast to largest. What nurber goes on the line ... what number
goes on ti.e line?

J Row J. Look at the number in the «.i7ow. Make an X on the box that has
has another name for the nuwber ... anot’ 2r name ‘&r the number.

K Row K. Look =t thz number sentences. One of the number sentences
tells how to find the ~nswer for this story about cards. After T

read the story, make an X on t+~ number sentence that tells how to
find the answer. Bill has 4 fco:ba’il cards. He also has 9 baseball
cards. How many cards does Ril.i [.ave altogether? [Repeat.]

L Row L. This number stc - is about candies. Make au X on the number
sentence that tells hcy o find the answer. Kathy had 78 candies.
. She gave 35 candfes tc¢ .I':i. How many candies did Kathy have left?
[Repeat.] )

My Row M. This number story is about a plant. A plant was 8 cubec tall.
Q It grew some. Now it is 14 cubes tall. How much did it grow? [Repeat.]

LRIC S 88
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N " Row N. 1.is number story is about trees. Mark rhe number sent<hce
that tells how to find the aunswer. Mrs. Turner had 67 trees. 29
trees were pine trees and the rest were oak trees. .How many trees
were oak trees? [Repeat.]
Turn to the next page. -
& “Now O. Look at the »robler in the arvow. VWhat number is =i answer ...
what number is the answef? [Yention "write on paper’ reminder]
P Row P. Look atr the problem in the arrow. wnat number is th2 answer ...

what number is tlie answer?

Now we will dn some differeat work. ., I will read a number stcry to you. Then
| want you to write a number sentence for the s:fory. You don't teed to solve
he senterce. Jusi write the sentence the best yvou can without solving it.
Write it on the line.

omane A Jo+ has 9 .histles. His sister Debra has 15 whistles. How many more
whistles does Debra have than Jae? [Repear.}

STORY B Mil* has .3 r=d leaves., He also has 26 yellow LEoVeq- ‘How many leaves
does Mike have alt :gether? [Hepeat.]

STORY C Jill has 29 nails. How many more nails does she have to put with them
<0 she hax 87 nails altoge:her? [Repect. ] ”

STORY D Jerr. had . apples. His motHer gave him 8 more apples. How many
apples did Jerry have altcgether? [Pepeat.] *

[Live the cr.l 'ven +. short stand up-streteh-trouch toes--and so on---break” here. ]

Turn to rhe nex” pe¢pe, the one that says "ADD" at the top.

. 4

page are addi-ion problems. Each problem hap a letter by it ... A, B, C, D...
all the way to V, W and &. When I say """, sturt with problem A, then do B,
then C, and so on ur ¢il I say 7'SUi7!Y It you can't do a problem, @o on to the
next one. Do as me:y problems as'you can before 1 say "STOP!" Ready? GOt
(Allow 6 minutes) STOP! Yon "orked\very hard on these problems. You will be
learning how to do them faste: (R~assure the ChlLdren as you see fit.) Now

turn to ‘the page that say: ”SUBTRACL.”\

\

Be sure. you have the nage thé@ says "ADD" oq%it. All the problems on' this--
a

4
Be sure you have the page that siys “SUBT?ACT " All the problems on this page
are subtraction. Whern 1 say "GO," start with problem A, then do B, then C..
do as many as you can before I say "STOP!". \Rcady7 Go! (Allow 6 minutes.)
I could t¢11 you tried your best on thcse problems. You will be learning how

to do them faster. \ T o

“« Now turn to the last page. : N

I .89 N
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"The work on this page is different. I want to see how gquickly you can
think of the answers for addition and 'subtraction problems.

I am going to play a tape--the voice ~n the tape will say problems, like
this: [Play the four sample. problems 2 + 8, 5 + 6, 7 + 4, 8 + 3.1 The
problems will go very quickl&, even faster than when you were in first -grade.
Today you probably will not know very many answers, but when I come back and
we do these problems again, you will know more. Don't feel bad if you don't
know the answers today.

We will start with the row of boxes at the top of the page-—-the ones with
_capital letters A, B, C .... The voice on the tape will tell you where to
write your answers. Do your best to keep up with the voice. Get your
pencil ready. [Start tape.]

Script on Tape: Loak at the row of boxes at the top of the -page. TFind box

A. T am going to say problems like 5 + 4. The answer for 5 + 4 is 9.

So there'is a 9 in box A. Find Box B. What is 7 +1? 7 + 1 is 8. Jou’

write an 8 in box B. N

[10 "second pause;'m&ke gure the children are working on the top row |

Now I am going to say problems for all the rest of the boxes in the tcp '

row. I will not stop, So write your answers quickly. If you can't think of

an a?swer, just lea;e the box empty. Ready?

Form U Box C 1 + 5 _
J Box D 3 + 2 \v)

Box E 4 + 4 |
Box F 3 + 6
Box G 4 + 3
Box H 6 + 2
Box I 5-+
Box J 6 +}
Box K 9 + 3
Box L 5+ 7
Box™M 8 + 9

Box N 3 f 8 :
| 3
K ,, . g0
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Stop wori _ng.  You way rest jor a moment...then we will work on the bottom

row.

Ready to listen again? Look at the bottom row of boxes. Find Box Af This
time I am going to say problems like 9 - 6. Th: answer for 9 - 6 is 3. So
there is a 3 in box A. ~Find box B. What is & - 27 4 - 2 is 2. You write
2 in box B.

[D0 cvrond ponse-—meke sure Ehe chvldren wre dn tne bottom row. )

Now.L am going Co'séy problems for-the rest of the boxes. I will not stop,

50 write your answers quickly. If you can't think of an answer, leave the

box empty. Ready?

Form U Box C 5. -1
Box D 9 - 2
Rox E % - 7

Box F 5 - 3
Box G 7 - 6
Box i 8 - 5
Box I 14 -7
Box J 12 - 5
Box K 11 - 8{
Box L 13 - 7
éox'M 12 - 9
; Box N 15 - &

Stop working. Put vour pencil down.

That is all the work we will do today. Remember, we will come again and you

will do work like this again. FEach time I come, you will be able to do more

of the work.

[Collzct the booklets., ) 7
o 91
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Directions for;Administering Achievement Monitoring Test W

T
N

Coordinated. Study #1 & #2

General Directions . . ,
Reading the .Test. . The first part'of this test, is in multiple choice format

and is read aloud to the children. ‘Read the questions exactly as they are
printed in the -directions; do not paraphrase. Each question is réad twice--

or the key phrases are repeated afger the priginal question is read. Read

the€ questions at a conversational, pace. The second part of the test involves
verbal problems for which- the child must write, but not sclve, a number Sentence.’
Again, you will read the number story twice. The third part ol the test is
timed and assesses the child’'s speed and accuracy using the addition ‘and sub-

, traction algorithms. The fourth Segment, the basic facts speed test, is
_administered via tape. ) : . :

L}
F

Since many children will not know how to do the majority of the test,
especially at the beginning of the year, they will no doubt want to ask,
questions or want you to repeat 1tems yet again, Please de not allow
this——instead, ask' them to answer: as best' they can'" br to mark the
"puzzled face" to show they have ''not learned this yet.' Note also that
reading the answers\to the children 'is not permitted. ‘ '

’

’ #
Since this is a group-administered test, verbal exchanges with individual
children can be distracting and interfering--try to establish a policy :
.. of not’ talking and not allowing the child}en to talk in between questions. :
Should thg above directions seem unnecessarily stringent, please realize
" that we are- attempting to measure change over time and that we have very
few questlons on which to base this measurement. The children will take
the other forms of this.same test at 6 week intervals and then they-will

repeat the three forms; hogefully each time they will be able to answer

the questions more s;ccessfully.
/

Make sure the -¢hildren mark only oné box and that chey mark at least one
_box., Encourage them to use the "puzzled face'" by reminding them that this
response means "I haven't learned this (how to do this) yet." ‘ .
Pacing the Test. Try to keep the test moviﬁg."'Ekpecially for, the number
< story and algor;thm'problems it may take a "long" time for the children to
figure out- an answer. As a rule of thumb, allow the group td work on each
qUestion until only one or two children are still worklng. At that p01nt,
% f necessary, suggest that anyone still working. mark the "puzzled . face"
Box. .Ffhen"just go on to the next question without waiting longer. The
second part of the test, sentence writing, may go slowly. Remind the children

.-
4
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\ ) not to solve the problem. The third part of the test is timeg and must be
administered accordingly. ‘
The last section, the taped basic facts, is a speed test. Once the tape is
itarted, it will not be stopped.’ ‘ ; . ‘
Estimated Administration Times
Part 1 10 min. : ) = r .
‘ ‘Part 2 .5 min. ' ’ ' -
. Part 3 15 min. ‘ - ~
Part 4 5 mig. -
- & .
. . [ . c
- Preparations for Testing- L

\

The children will need two pencils with erasers. They will not need scratch
paper for this test, since they will write in the "arrow'" space. The children's

¢ ' names have been written on the tests in advance; distribute the tests, making
sure each child has his/her own test. 3 :
. # : or
Specific Directions_/»///f N .
SAY: Today we are going to do some work with numbers in this booklet. You
- learned how to, do some parts of the work last-year in first grade.. You g

R will learn how to do more of the work this year in. second grade. We don't
};%”: expect you to know how to do all of the work today. We will come back

again.and again while you are in second grade .’. . each time you will
have learned how to do more of the work. . '
Fihd your name on the line. Look at the big.box with an X in it--
you will answer the questions today by making a big X like this one.

. ) . » : . . , R |

EXAMPLE = A ' Now find row A. I am going to ask you a question. You will answer
by making a big X in one of the boxes. If you haven't learned about-
the énswer yet, make an X in the labt box, the one with the puzzled
face. [Pause ] :

Which box has a trianﬁlc in it? Make an X on the box with a triaopic

b : : in it. ([Pause] 1If you haven't lexrned this yet, make an X on.thec box .
with the puzzled face. [Check to see that the children mark only one. )
box in the row.] L. \ “

EXAMPLE B Find Row. B. Look at the numbers ih the arrow. What number comes next?

. : Make an X on the number thaf comes next. ‘

- N
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‘Now turn'to the nﬂxt page and fold your booklet

-

[Vote: Starting wzth oW _ C do not assist _the chzldren wztk the test,

, ) > except to muake sure they are markzng 7g*one box ... and at Zeast
© ore box hi
. ’ C. Row C. 'Look at the sticks in the arfow.- Méke a;“X on tﬁe box that -

tells How.many sticks. there are ... the box that tells how many sticks
*there are. [Pause.] Remember, if you haven't learned about this yet,
mark the puzzled face.. ! - o o ~

D ~Row D.» Make an X on the box that has 24 cubes in it ... 24 cubes in"it.”
v E Row £: I am going to read.a number story about toy airplancs. I
. -. will read the story twite. Listen both times before you mark-a box.

David has 9 toy airplanes. His .sister Nancy has 13 toy airplanmes. °
Hpw many more toy airplanes does Naficy. have than David? [Repeat.
- Allow time four the _children to figure out thezr answers "to rows E-H.]

.« -
‘\

F " Row F. This number’ story is about bottle caps.’ For,this story you may
write on the paper if you want to. Tom has 24 old bottle caps. He also
has 57 new bottle caps. = How many bottle caps does Tom have ogether?
[Repeat. If hecessary, remind the children to Umake an
answer. Also, use the ”puzzZed face' réminder as necegbary.]

¢

G Row G.. Thls number story is about shells. " 17 shel¥s are in a box
: . Some shells are little. '8 are big. How many 1littl
, the box? [Repeat. ] '
H Row H. This number story is -about soccer. For this story you may write
on the paper if you want to. There were some sSoccer players on the field.
23 more players came, Now there are 35 players on the field. How many
players were on the field atéﬁ1rst° [Repeat. Use "puzzled face' and .

. "make an }” remznders as necéssary. ) "
\ _Turn to the next page. e ”2 '
! I Row I. Which box shows the numbers in order from smallest to largest ...
-~ in order from smallest ,to largest? g . .
J. Row J. Look at,the little squares in the arrow. Make an X on the box

that tells how many squares there are...how many sqihares there are.

S 4 , .

K ~ Row K. Lool éhe numbei sentences. One of the number séntences
tells how tou find the answer for this story about hats. After I
read the : story, make an X on the numker sentence that tells how to
find the answer. Karla had 15 hats. She gave 9 hats 'to Steve. How
many hats did Karla haveé left? [Repeat.] ’

Q'< : " ra . N —1(12 . . —F\w
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3 .
L Row L. This number story 1s about stickers. Make an X on: the number
s ) sentence that tells how to find the .answer. Sarah has 28 stickers.

) - Her breother Ricky has 34 stickers. How many more stickers dves Ricky
- have than Sarah? [Repeat.] - ' ' B

M- Row M. This number story is about things to drf.k. -There are 11 ’
\ glasses on the table. 5 have brange juice in them. The Test have
milk in ‘them. How many glasses have milk in them? [Repeat. ] ’ ' -

N Row N. This number story'is about children swimming. There were 46

. children swimqing in the pool. 27 more children’ jumped into the pool.
. - O How many children were in the pool then? [Repeat. ] : \

Al ' .
lurn to .the next page. :

0] Row 0. Look at the problem in the arrow. What number is the answer ...
what number is the answer?  [Mention "write on paper' reminder]

P Row P. Look at the problem in the arrow. What number is the answer ...
what number, is thce answer?

hY

- .

P R - N .
Now we will do some different work. I will rkad a n&mber story to you. Then
I want you to6 write a number sentence for the story. You don't need to solve
the sentence. Just write the sentence the best you can without solving it.
Write it on the line. °

’

éTORY A Judy has 4 chocolate cupcakes. She also has 7 white cupcakes. How magy

cupcakes does Judy have altogether? [Repeat.] . Y v
STORY B Steve_ had 65 pennles. He gave 36 of them to Laura. How many pennies °did

Steve hawe left? [Repeat. ]
. . : =1 . hd . P
STORY E There are 86 marbles in a jar. 54 are'big anq\the rest are little. - How
' many little marbles are .in the jar? ’Repaat] o ;
STORY D  Adan has 7 puzzles. How many more puzzles doés he have to put wlth
them so he has 12 puzzles altogether? [Repéat ]

[Give the chzldren a short stand up—stretch touch foeo——and 80 on—-""break” here. ]

Turn to the next page, the ome that says "ADD" at the top. o N

:

. . Be sure you have the page that says "ADD” on it. All the probleshs on this
- ' page are addition problems. Each -probl=m has a letter by it ... Ay B; C, D....
all the way to V, W-and X. When I say "GO", start with ‘problem A, then do' B,
then C, and so on until-/I say. 'STOP!" If yQu can't do a problem, 30 on to the
next one. Do &s many problems as you can before I say "SIOP!" Ready?  GO!
", (Allow 6 minutes) STOP! You worked vety hard on these problems. You will be’
learning how to do them faster. (Reassure the children as you see fit.) Now
turn to the page that says "SUBTRACT." ,
Be sure you have the page that says “'SUBTRACT." ‘All the problems on this page
~are subtraction. When I say "GO," start with problem A, then do B, then C..:
do 3s many as you can before) I say "STOP!" Ready? GO! (Allow 6 minutes.) \
I could tell you tried your best on these problems. You will be 1earn;ng how _§
to do them faster. : : ' :

Now turn to the last page. L : 103

.
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The work on this page is different.
think of the answers for addition and subtraction problemsl

1 am going to play a tape——the voice on the tape w1ll say problems, ‘like

this: [Play the four. sample problems 2+ 8, 5+ 6,
problems will go very quickly, even faster than when you were .in’ first grade.
Today you probably will not know very many answers, but .when I come back and

we do these problems again, you will know more.

know the answers today.

. . 1 ’
We will start with the row of boxes. at the-top of the’page—;the ones with

capital letters A, B, C

Don'

I.want to see how quickly you can .

e

7+ 4, 8 + 3.] The’

t feel bad if you don't

I

The voice on the tape will tell you where to
write your -answers. Do your best to kecp up with the voice.’ Get your
penell ready. [Start tape. I

v

[y

v

Script on Tape: . Look at the row of bdxes at the top -of the page; Find box

r \

Sb there is a 9 in box A.

write an 8 in box B.

Find Box B.

A. I am going to say problems like 5 + 4.

The answer for 5 + &4 is 9.

What is 7 + 17 7 + 1 is 8. You

‘[10 second pause, make sure the chzldren are working on the top row. ]

a

Now I am going to say problems for all the rest of the boxes 1n the top

rbﬁ. I.will not spop, so write your/ﬂﬁswers quickly.-

an answer, just leave the box empty.

3

Fofm AU

Box

Box

Boxr

Box

",Box

Box
Bex
Box
Box

Box

‘éqx

Ready?
//“
cC 3+1
D 2+5
E 1+6°
F 7 +2
G ~2 + 6
B 3% 5
I 4+ 8
J 3+ 7
K § + 9
L 6+ 8
M 847
N 4+9

Y
If you can't thlnk of

¥
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$top working. You may rest for a moment...then we will work on the bottom '

Trow.

[10 second pause] :

AN, >
kY

Ready to listen again? Look at the Bottom rowséf boxes. Find Box A. This

a
, ’ ‘time I am going to say problems like 9 - 6.:- The answer for 9 - 6 is 3. ‘So
thére is a 3 ié box A. Find box B.  What is 4 - 2?2 4 - 2 is 2. You write a .
. - , 2 in box B. - . ' ' . | o R ‘
/ [;0 second paufg——makg sure the children are in thg bottom row.j oo
i _ Néw I am going to say prcblems for the rest of the boxes. i Qiil not.stoé,
so write you; answers quickly. If yo; can't Fhink of an answer, leave the ‘
box.empty; Ready? o
N .
Form V , BoxC 7 -1 ~ |
Box D 8 - 4 '
. ' B;x E 9-5 ) i
A 3 | 7. ' -3 " "Box F 7 -4 . | .
. o Box G 8 - 6 _ L ‘ '
" Box H 4 - 3. |
] ' Box I 1I - 2 '
’ ' | o Box J 13 - 8 * -
p - , EN
Box K 12 — 7 )
1 RBox L 15 - 9
| E Box M 10 - 2
- - ) o Rox ﬁ 16 - i
Stop working. Put your pencil dobn.‘; Y -
[Stop the tape.} _ : S P
-, Th;t is~a11.the work we will do today, ' Remember, we will come again and.you
. . : .

will do work like this again, Each time I come, you will be able to do more
N . N 4 oy

of the qbrk.

[Colizcet the booklets,l . . . | ) N

- . ‘ : -
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Directlons for Adm1nister1ng Achlevement Monitor}ng TestW
Coord1nated Study #1 & {2
General Directions 'J y . ’

~ ]

Reading the Test. The. first part of this test is in multiple choice format
and is read aloud.to the children. Read the questions exactly as they are.
printed in the’ d1reEtrons, do not paraphrase. Each question is read twrce—— )
or the key phrases pte repeated after the original question is read. Read
the questions at a_conversational pace. The second part of the test involves !
verbal problems for which the child must write, but not solve, a number sentence.
Again,’ you will read .the number story twice. The third part of the test is
timed and .assesses the child's speed and accuracy using the additlon and ‘sub-
traction algorlthms. The fourth segment, the basic facts speed tgst is
administered via tape. '’ ! : ] ' : '

\ g, . ”
Since many ch11dren ‘will not know how to do the magority of the test, '
egpecially at the beginning of the year, they w111 no doubt want to ask
questions or want ydu-to repeat: 1tems yet ‘again. Please do not allow
this-~instead, ask them to answer "as best they can" or to mark the
"puzzled face" to show they have "not learned this yet." Note also that
reading the answers to-the children is not ‘permitted.

. J o v
Q“sce this is a group-administered test,-verbal exchanges with individual
enildren cdit be distracting and interfering--try to’ establish a policy *
of not talking anq not al 10w1ng the ch11dren to talk in between questions,
Should the above. directions seem unnecessarily str1ngent, please reglize
that we are attemotlng to measure,change pver time and that we have very
few questions on which to base this measurement. The children will take .
the éther forms of this same test at 6 week 1nterva1s and then they will
_repeat the thrie forms, hopefully each time they. will be able to answer
’he quest10ns ore successfully.

- T NI

a Make sure the' ch11dren mark on y one box and that they mark at least one

box. Encourage them to use the "puzzled face" by remlnding them that this.
response means ''I-haven't learned this (how to do this) yet." -

4 ) e

Pacing the Test. "Try to keep the test moving. Expecially for the number
story and algorithm problems it may take a "long" time for the children to
figure out an answer. As a rule'of thumb, allow the group to work on each
question until only one or two children are still working. At that point,

if necessary, suggest that anyone still working mark the 'puzzled face"

box. Then just go on fo the next question without waiting -longer. " The-
second part of the test,.sentence wrltlng, may go slowly. Remind the children

?

an
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- started, it will not be stopped.

92 S : & : W

. N
oo

not to solve the problem. The third part of the test is timed and must be

administered accordingly. o : : .
The iast sectlon, the taped basic facts, is ‘a speed test. Once the tape is

o o )
Estimated Administration Times o 1 &

Part 1; 10 min. : ¥
Part 2 5 'min.
Part 3 15 min.
Part 4 \5 min.

-

Preparations'for Testing,

- \\'\

The children will need two pencils with erasefé: They w111 not need scratch
paper for this tést, since they will write in the "arrow" space. The: children's
names have been written on the tests in advance; distribute the tests, making

sure each child has his/her own test.

fSpecific'Directiqns . ' r-

,’SAY: Today we are going t6 do some work with numbers in this booklet. You

learned how to do some parts of the work last year in first grade. You
will learn how to do more of ‘the work this year in second grade. We don't
expect you to know how to do all of the work.today. We will come back
again and again while you are in second grade . . . each time you will
have learned how o do more of the work.
-
Find your name on: the line. Look at the big box with an X .in it——
you will answer the questlons ‘today by maklng a big.X like this one.
A . Now find row A. I am going to ask you a question. You will “answer
by making a big X in one of ‘the boxes. If you haven't learned about
the answer yet, make an X in the last box, the one with the puzzled -
face.ﬂ'?P&useW] . : " . :

Look at the*bOXfS-Wlfh the black and whlte dots in them. Which box has the mos
black dots? Make an X on the box-with the most black dots. [Pause] If you
"haven t learned this yet, make an X on the box with the pqzzled face. [Check 1
‘see that the chzldren mark only one box in the row. ]
B Find Row B. Look at the numbers in -the arrow. Which box has the numbers
in order from largest to smallest?  Make 4n X on the box with the numbers
in order fronxlargest to smallest, ’

k4 - .

N

-+ “Now turn*to the next page and fold your booklet, . : .

] . . . - . '
’ . .
[Note: Starting wzth row C do not assist the children with the test
\éxcept fo make sure they are markzng g;onebox and‘gt least one box.]

.

115'.. R



. ) . R N - . w
3 ‘ . 93

, C Row C.. Make an X on the box that has a seventy-four in it ... make
( an X on the box that has a seventy-four in it. [Puuse.] 1If you
haven't learned about this yet mark the puzzled face.

D Row D. Look at the number in the arrow. Make an X on the box that

has that many stars. in it ... make an X on the box that has that many

.- stars in it, v N
o

E Row E. I am going to read a number story about fish. I will read
. . the story twice. Listen both times before you mark a box. Judy has i
f 6 little fish. .She also has 9 big fish. How many fish does Judy
¥

.. - have altogether? ‘ [Repeat. Allow tzme for the chzldren to figure cut
their answers to rows E-H. ] .

. !
F - b""\Row F. This' number’ story is about comics. For this story, you may
write on the paper if you want to. Paul had 43 comics. He gave 28
. comics to Carol. How many comics did Paul have left? [Repeat and
give "puzzled face" reminder if necessary to move the test’ along. -
y . You also might need to remind children to ' ake an X" on the?r answer.l

G Row G. This number story, is about tickets. First ‘Julie bought 7
: ‘tickets to ride on the roller coaster. Then she bought 4 more tickets
‘to ride on the ferris wheel. How many tickets did Julie buy?'TRepeat-]
1 R} -
H - Row H.: This story i3 about a dog's leash. For this story you may write
on the paper if you want to. The dog's leash 1s 75 links long. A
part of the leash 47 links }ong is around a tree. The rest of the leash
is not. How long is -the part that is not around a tree? [Repeat.
. . Remznd about 'buzzled face" and ’make an X on answer" as necessary. )
o

Turn to the next page.

1 ROW‘I. Loek at the three purses. Which purse has the least amount
-of ‘money in it ... the least amount of money? )
‘ J . Row J. Look at the numbers in the arrow. Make an X on the box that means
‘ ‘the same as the numbers in the arrow...that means the same as the numbers *
‘ ' in the arrow. ) 5 . .
: . K ’g Row K. Loak at. the number sentences. One of the number sentences
tells how to find- the answer .for this story about keys. After 1

‘read the . story, make n X on the number sentence that tells’ how to
find the answer.’ Saxgy has 8 Keys. Her brother Mike has 14 Xkeys.

- How many more keys does Mike have than.Sally’ [Repeat. ]

- -

— L Row L. This number story-is about beads. After I read the story,
- X make an X on the number sentence that tells how to f£ind the answer.
Jack has 16 red beads. He also has 56 green  beads. How many beads
“ s ~does Jack have-gltqgether7 [Repeat. ] \ .
o [
s / . . .
8 M Row M. This number story is about links. Mark the number sentence

that ‘tells how to find the answer. Patty made a chain of links. She
used 3 links first. Then she used 8 more links. How ‘many links long
., ‘ is her chain’ [Repeat.-] . . ' N
N Row N. This number story is :about marbles. " On Tuesday Melinda won
< ' 31 marbles. On Wednesday she won some more marbles. She won 64
Q ' . marbles altogether., How many marbles did she win on Wednesday?

‘ . ' | [Repeat. ] - ' 1 ] g
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94 Turn to the next page.
0] Row 0. Look at the problem in the arrow. What number is the anSWEr

what number is the answer? [Mention "write on paper" reMlnder]
. A
8
P, Row P. quk at the problem in the arrow. What number is the a?gber et
what<number is the answer? 7

. P

=~ . :
. Now we will do some different work. I will read a number story to you. ' Then

I want you to write a number sentence for the story. You don't need to solve
the sentence. Just write the sentence the best you can without solving it.

Mrite it on the line. . . !
" [

A Jenny had 13 balloons. She gave:9 balloons to Ben. : How mény balloons _
did Jenny have leftz [Repeat. ] >
. - EN . .
B Mark has 16 crayons.' His sister Pam has 58 crayons. How many more crayons

does: Pam have than'Mark?'[RepeatJ

C Jean 'had 26 bottle caps. Her mother gave’ her 37 more bottle caps. How
many bottle caps did dean hqve altogether'7 {RepeatJ/ '
D There are 11 trucks in the sandbox. 8 are big and the rest are 11ttle
+ How many llttle ‘trucks are in the sandbox? [Rppeaf ]

‘-,'>' ' < X ~ - S . - N ~
(Give the children a short stand up-stretch-touch toes--and so on--"break here.]

Turn to the next page, the one that says "ADD" at the~top.

Be sure you have the panc that says "ADDY on it. All the pfobl&n this
page are add1t10n problems. Each problem has a letter by it ... A, B, C, D...
all the way to V, W and,X. VWhen I say "GO", start with problem A, then do B,
then C, and so on until I say 'STOP!" If,you can't do a problem, Qo on to’ the
next one. Do as many problems as you can before“l, say ''STOP!" Ready?  GO!
(Allow 6 minutes) STOP! You worked very hard on these prgblems. You will be
learning how to Bo .them faster. (Reassure the chlldxen as you see fit.) Now|
turn to the page that says "SUBTRACT " :

9 N ) -
Be suré you have:the page that says’ SUBTRACT." #A11 the problepms on this page
are subtraction. When I say "GO," start w1th problem A, then do B, then C.
do as many as you can before I say "STOP!" Ready?- GO! (Allow 6 minutes.)

I could tell you tried your best.on these problems. You will be learn1hg how
to do them faster.

Now turn to the last page.
1 -

o
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The work on this page is different. "I want to see how guigklv you can
> . think of the answers for addition and cueraction prob]ems. 95

I am going to play a tape--the voice ou the tape will say problems, like
this: [Play the four saiple probleris 2 + 8, &5 + 6, 7 + 4,° 8 + 3.1 The
problems will go very quickly, even faster than when you were in first gradu.
Today you probably will not know very mgny answers, but when" I come bac¥ and
we do these problems again, you will know morée. Don't feel bad. if you don't
know the -answers today. -

(e ' . ,

. - We will start with the row of boxes at the top of the page--the ones with
capital letters A, B, C'.%.. The voice on the tape will tell you where to
write. your answers Do your best to keep up with the wvoice. Get your
pencil ready. [Start tape. ] b e

. “ Y : ' )
g ~ Script on Take:_ Look at the row of boxeéxat the top of the page. Find box
. ' . 5 N ¢ -
A. I am going to say'problems like 5 4 4. The answer for 5 + 4 is 9.

<

So.there is a 9 in box A. Find Box B. What is 7 + 1?2 7 + 1 is 8. You
write an 8 in.béﬁ B. o

-

[10 second phuse; make sure the c¢hildren are working“qn the top row. 1

Now I am going .to say*prdblems for all the\rest:o§ the boxes- in ‘the top

row. I will not stop, so write answers qﬁiékly. If youiﬁan't fhiqk of"
. . - . "
. Cer .

an answer, just leave the box empty. Ready?

I3 . ' . . ' L 3.”
Form W Box C 2 + Ail
' Box D. 6+ 3

N - ’ :
Box E_ 54+ 2 - \ ’ ]

I 2\
s <

Box F 2+ 3

» Box G 5+ 0

Box H 1+ 3 |
‘\. . ; \ N | -
o - ) _ Box I 9 +.2 . ' ’
° © BoxJ 6+ 6 \\
w Box K &7 ~ —
Box L 7 + 6 *
. ' . Box M 9 + 7

Box N 6 +4 1_18‘.
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Stop working. You may rest for a moment...then we will work on the bottom row.

. -

et

e 110 second paus?) , _ ' “ 5
Ready to listen again? _Look at the bottom row of boxes. Find Box A: This:
time 1 am going to say problems liké 9 - 6. Thé aﬁswer fcr g9 - 6 is 3. So
thexg is ai3'in box A. Find box B. What is 4 - 2? 4 - 2 is 2, ng yrdte a
2-in box B. | |
[10 second pause--make sure the children are in the bottom row. ]
Now I am‘é01ng to say problems fof the rest of the.boxes. I will not stop,
- so write your answers quickly. If you can'; think of:an answer, leave the—
box empty; Ready? | ’
Form W Box C '3 -~ 2 5
Box D 6 - 4
+ Box E 9 -1.
Box F 7 -3
. Box G 6 - 1
Box H 7 - 5 -
Box I 10 - 4 ‘
Box J 12 - 9
Box K 14 - 8
‘Box L‘ll -7
Box M 12 - 4 .
/‘ | Box N 17 - 9
Stop workingf Pﬁt your pencil AOwn.
i [Stop ihe tape. ] X

. That is all the work we will do tocay. Remembter, we will come again and you

~

1

will 'do work like thls again. Each time I come, you will be abde to%do more
]
of the work.

[Collect the bookleté.]. : ' ) ‘ o "

.G“ , ' 119
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SUMMARY' 1TEM STATISTICS

TEST NO 1 ACKIEVEMENT MONITORING TW

[TEM NUMHER 11
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]

T0TAL

ITEM NUMIER B
GPTION

0

¢

2

ToTAL

ITEM NUMBER @
OPT1ON

5

€1

?

¢ T0TAL

ITEM NUMBER 13

OPTI0N

KT

WT

WY

b
3

eh
)

25
3

30
i

ACHIEVEMENT MONITORING U

e

16,1
8046

SUMMARY ITEM STATIETICS

SUBTEST 6

COEFFICIENTS OF CORRELATION

PB=ST

=
135
aylé

PB-TT

o2l
130
0,13

BeST  BeTT
'|53 okt

49 143
¢.21 ogea

COEFFICIENTS OF CORRELATION

Pg=sY

2}
168
B2

PBaTT

3]
J1
'p“g

COEFFICIENTS

PesT

W)
N
bl

PBuTT

“|05
49
'.43

RuST BalY

36 33
LA T
'192 “973

OF CORRELATION

BeST  BeTT

W03 w16
1,03 T4
=91 9,¢]

COEFFICTENTS OF CORRELATION

PaeST

101
162
)59

PB=TY

'|06
15l
-, 54

COEFFICIENTS

PB«ST

00
181
- 8]

PBeTY

00
52
'.53

BeST  BelT
03 =16
T LI )

..8“ '°|76

OF CORRELATION

f

BaST ~ BetT
L0000
1,99 1,28
*1157 '1001

PAGE 38

SUBTRACTION ALOORITHM

MEANS
5T 17
3,00 37,00
¢ 6,28 49,20 %g
"c33 42|33 -— L}
43
" MEANS
o8 n
61 9,00 53
¢ 12,50 65,00 - q
4,9 hé,65
MEANS
5T 1 : 34
\ .
8,00 43,00
C 10,40 63,40 = 63
hoBh 46, T2 -
HEANS
5T T b7
6,00 43,00 -
C 16,00 6460 —
£92 44,00
MEANS
ST 1 .7(3
W00 W00 - :
¢ 19,00 63,00 EBC%
5,3 48,17 .

£ZT



\

LERTAP 2,0 0 . SUMMARY [TEM STATISTICS ‘ - , PAGE 39 '
TESTAD 1 ACHIEVENENT MONITORING TU | SUBTEST &  SUBTRACTION ALOORITHM ’
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TEST NO | ACHIEVENENT MONITORING B SUBTEST 3 ADDITION FACTS '
ITEH NUMBER 6 | COEFFICIENTS OF CORRELATION HEANS
BTN W N © P PReST PRIt BeST BT s
o 0 0 W0 00,00 W00 400 . 00 100 .
cy ) 29 960 C a3 o250 A1 610,78 56,38 143
? 0 1 3 odl w28 w76 wyb 1,08 37,00 . !
YOTAL i |
ITEN WHBER 7 - COEFFICIENTS OF CORRELATION HEANS S
OPTION W7 N p PaesT PBeT7  DsST BeTT st 1M
£ : ) '
o 0 13 W57 e 6] 13T el13 0 400 220
R 28 93,3 ¢ 69 k8 122 .86 C Can,01 55,00 Ty
2 0 1 . 3.3 ,-.AO ., 22 ‘096 o352 6,00 39000
T0TAL a0 . )
' ) ' . i
ITEN NUMBER A COEFFICIENTS OF CORRELATION MEANS
. o .
0PTION MY N P ppe§? PasTT . BeST  BeTT "ot 1
0 0 2 67 “ds =3 w15 /"'075 ' 7,350 35,50 ‘
¢1 1 @@ 5 ¢ 9 W ,68 .68 € 10,89 55411 b+6
' X 0 0 o0 400 00 00 loo 00 W00 '
' ToTAL 3 .
ITEM NUMBER @ a ‘ COEFFICTENTS OF CORRELATION ,mns
oPTION WY N P pgnST PBelt  BuST  Belf st T
¢ 0 2 67 w0 @b elede w98 5,00 30,50
¢y 1 a5 86,7 C ST .68 W8T T4 ¢ 11,05 56,19 L4
2 0. 2 &7 o 08 =18 v 16 TR H 16,00 46,00
TOTAL 30 : )
IYEH NUMBER 19 \ COEFFIGIENTS OF CORRELATION MEANS
0PTION WD ' N P pgagT] PBeTY - BaST  BuTT 31 "
\ . \
i 0 i 234 i N '1'23 *,97 7,14 N
Y ¢y ! o 667 € W80 58 hee TG 1,90 S8.T0 746
‘ T2 0 3 10,0 00 1) 00 422 10,67 56,87
TOTAL 40 :

LT



‘ ] ) ‘.

-

LERTA? 2,0 o SUKNARY [TEM STATISTICS PAGE 25

TEST MO | ACHIEVEMENT HONITORING G SUBTEST 3 ADDITION FACTS .
JYEM NUKIER 11 COEFFICTENTS OF CORRELATION MEALS
PTION W N p PBeST PBeTT  BaST  RalY 3 8
00 b 200 w69 w52 =98 T4 187 40,67
: C1 L@ 76T 0 46T T 93 65 O 11,68 5109 947
? ] -1 3!3 '!06‘ |05 “v“ 0“ 10’00 -’37.00
TOTAL 30
), | '
ITEM NUNBER 2 COEFFICIENTS OF CORRELATION MEANS
0PTION T 5 p PBAST PBaTT  BaST  BalY 57 1
603 100 «51 w39 w87 w87 71,33 39,00
¢ ! a1 90,0 ¢ W51 39 B3 .63 11,06 55,44 b+
2 0 0 o0 00 200 00 00 00 W00

TOTAL 30

u | AL

e
(il §
[




LEATAP 2,¢

SUMMARY [TEK STATISTICS PAGE 27

SUBTEST &  SUBTRACTION FACTS

TEST NO 1 ACHIEVEMENT MONITORING oW

4

3

ITEM NUMGER 1 COEFFICIENTS OF CORRELAT 1o MEANS LTEH DESCRIPTIONS
OPTION  WT N p PBeSY PBeTT  BeST BTy 5T T
- : ;.
¢ 0 @ e oif] w34 =1,29  «,68 2,00 37,50
¢ ] 28 9,3 67 36 AT 460 6 9,08 54,96 3-1
T2 ] 0 ) 00 00 o00 400 100 - 00
ToTaL 30 .
ITEM MUMBER > COEFFICIENTS OF CORRELATION MEANS
OPTION  WT N P PBST PEeT  BeST. Bell 51 m
"0 ! 3,3 M3} 0,26 w129 w63 100 36,00 _
N 1 2T 9040 78 W56 128 92 ¢ 9,31 86,10 6 -
2 0 6 @52 w48 1,00 »95 3,50 30,50
ToTAL 30 : ;
ITEH NUMBER A COEFFICIENTS OF CORRELATION MEANS
OPTION  WT N p PBsST PBeTT  BaST  BaT? §T "
60 2 6,7 «bT w34 e1,25 wb6 20 37,50
cy 1 28 93,3 W1 3 0T 60 € 9,08 5e,96 9-1
2 0 0 ' 00 06 00,08 W00 V00
ToTaL W D
ITEM NUMBER ¢ COEFFICIENTS OF CORRELATION NEANS
OPTION T N p PR=ST PB«T? oS!  Ball sY "
] ¢ k} 1040 w0 w, 34 "'050 '959 6933 43400
¢ A 27 9040 30 . 3 hE 055‘ ¢ 8,96 55,22 71
2 0 0 .0 .00 '00 100 |0° .00 L'Do '
TOTAL 3
I9EH NUMBER = COEFFICIENTS OF CORRELATION MEANS
O oRTION  WT N p PsST PBTT  BuS!  BefT ST "
. [
0 0 2. 87 bl w30 w129 0,86 2,00 37,50
1 8 . 93,3 67 3 LT 60 € 19,08 54,96 6-1
2 { 0 0 00,00 L0000 W00 00
TOTAL 3 i

6TZ



PAGE @8

LERTAP 2,0 SUMMARY ITEM STATISTICS
YEST KO | ACKIEVEMENT MONITORING W . SUBTEST &  SUBTRACTION FACTS
. ITEM NUNBER 6 COEFFICIENTS OF CGRRELATION MEANS 3
OPTION  WT N P pReST PBaTT  BeST  BeTT 5t n
0 0 2 6,7 62 w51 =120 =10} 2,50 29,00
¢ | 21 90,0 ¢ kb 4 T8 (55 0 5,11 55,22 75
2 0 i 3,3 08 16 22 40 16,00 65,90
TOTAL 30
1TEM NUMBER 7 ' COEFFICIENTS OF CORRELATION MEANS :
/ GRTION NI N P PusST PeTt 0T BeTT Y m
0 0 2 647 w52 «,30  #1,00  *58 3,650 39,50
(] 1 27 99,0 € 150 N 82 53 € 9,15 55,19 10-4
2 0 1 3.3 -.12 '.13 ..29 '031 7.00 I‘SIOO
' TOTAL 30
ITEM NUMBER % OEFFIGLENTS OF CORRELATION HEANS
4PTION WY N P PpasT PBeTT BeST  BeTT ST 17
0 0 1 36T obb w50 w82 =463 6,45 45,55
¢ l 13 4343 ¢ T3 .58 .92 W13 ¢ ‘10392 62.23 13-9%
2 ] 6 2040 w1 - 12 '3,19 », 18 8,00 50n61
TOTAL N .
ITEM NUMSER  § COEFFICIENTS OF CORRELATION MEANS
PTION KT N p PgeST PBeTT  BeST  BaTY 51 "
' R TR YTy VI e85 w75 82 1,00 45000
¢ ] 12 00 € 85 82 76 66 ¢ #10,50 61,83 14 - 8
2 0 6 13,3 T BT K T & 9,85 60,50
T0TAL 30 ‘
TTEN NUMBER 1o COEFFICTENTS OF CORRELATICN MEANS
OPTION WY N p Ppe§t PBaTT  BufT  BelT 34 1
TR BT BT T L 4o 1 g
A N T T LAY (L L LR 62,25 -7 358
151 A R B 00 00 o000 R [T
1]

TOTAL -30 J ' ,
f . b

‘ﬂ

0Z<



LERTAD 2,0 ' SUNHARY [TEM STATISTICS PAGE 20

TEST NO | ACHIEVEMENT MONIYORING BW SUBTEST &  SUBTHACTION FACTS
ITEM HUMBER 11 | COEFFICTENTS OF CORRELATION HEANS
OPTION WY " p PB=ST PBeTT  BeST  BelY st T
0 0 N 3T w6 wbd w72 w59 6,73 46,18
¢ 115 50.0 € ol ,3 (52 446 € 9,80 58440 10~
2 0 R J9 1 W30 8 10,00 57,50
1074, L
ITSH NUMBER 2 COEFFICIENTS OF CORRELATION MEANS
¢
ORTION  WT N P PgeST PBaTT  BeST  BaTY ST n e \
00 15 5040 ol o857 w2 a7 6,73 #6,60
c1 13 43,3 ¢ 70 68 .88 61 C 10,85  60,T7 17 -8
0 2 6,7 T Y IS - T | 9,50 62,50
TOTAL 30

TCCZ

:
B %0




g

LERTAP 2,0

TEST MO 1

[TEM NUMGER )

0PTION Q;yr
0 0

¢
:
ToTAL

%

ITEM NUMBER »

OPTION

=g

|

‘ rd

T0TAL

ITEM NUMRER 3
OPTION

-0

1

2
TOTAL

1TEM NUMBER 4
OPTION

0

€}

‘ 2
TOTAL

ITEM NUMBER «

CPTION

0

()

- NT

W7

KT

30

30

29

30

29

3

ACHJEVEMENT MONITORING 6k

0
10040
W0

0
96,7
33

¢

f wihd

. SUMMARY ITEM STATISTICS

COEFFICIENTS
PBeST PBetY
W00 000

w23 28
'023 -.28

COEFFICIENTS
PReST PBaTT

100 00

00 00
00 400
COEFFICIENTS

Pa=ST PBeTT
00 400

.“5 |“7
.|67

COEFFICIENTS
PBeST
W00 00

] Y
.l“s l.“’

COEFFICIENTS
PB~ST
00 400

136 ' 39
'hgab 'Uqae

PBaT?

PBaTT

SUBTEST 5 ADDITION ALGORITHM

OF CORRELATION

BeST  Bal7

|0° ) 000
ohl 149
'.“5 P.S“

t
OF CORRELATION

BaST  BeT7
00 00
v00 100

00 00

0F CORRELATION

Be5T  BaTY
00 200
89

ol 10 o113

OF CORRELATION

BeST  BoTT
00 400
87 90

01110 1,13

OF CORRELATION

BeST  BeT?
1,00 400
566 360
0970 '“|66

MEANS
st
00 V00
16,11 54,79
10,50 40,50
MEANS
st T

00 00
15,73 53,80
,00 00
MEANS
¢t o
.00 .90
16,24 54,90
1,00 22,00
MEANS
st
)00 00
16,26 54490
S0 22,00
MEANS
ST nm
W00 400
L 16,38 B4y96
1,50

Inso .

PAGE

“ITEM DESCRIPTIONS

¥

5|
tel

i
4

25
: **ljiléé

3

2ecc



LERTAP 2,0 - SUMMARY {TEM srmSn‘cs ' PAOE 32

TEST NO ) ACHIEVEMENT MONITORING 8K . SUBTEST §  ADDITION ALGORITHM
ITEM NUMBER 6 _ ~ COEFFICIENTS OF CORKELATION MEANS
CPTION WY 0 P PBeST PBaT]  BubT ' BIT s’ 1
0 v - 0 W 00.0 100 00 W00 00 00 683
S S S B TR s w00 o 4 215
t
ITEM NUMBER 7 COEFFISIENTS OF CORREMET1ON MEANS
0PTION W N P PEST PReTT - BeST BeT - ST T
D 0 1 353 30 w28 71 o 6,00 . 37,00 ' 64’
¢yl 26 00,0 O JT5 .66 1,06 o8k € 18,00 58,00 $ 7
2 ¢ 5 .lﬁnT ¢.66 ~g59 '.99 '935 6.30 37000 R
Y0TAL 30 '
ITEN NUNBL: A | COEFFICIENTS OF CORRELATION  MEaNs
BTN KT N P PRST PBstT  BeST BT st .
0 0 { ¢l 400 W00 o0 00 : 07 00
S ST T S 7% SRSt Y- S 1Y LY L IS | PR L + 94-
20 61303 w68 9,38 0 w06 w8 5,25 - 35.00. S
T0TAL 30
Y pree vMBER Q COEFFICIENTS OF CORRELATION _ HEANS
oI W N P mpesT PRTT BeST Belt  s7 |
U] 9 l .3«3 3 w2t w13 =60 6400 .00 + sq
¢1 ] s B0.0 5 bk JT1 . 81 L0 € 17,87 29 smeenen
2 9 g 16,7 w56 u@ﬁﬂ' '.81 ®,96 8.‘0 35060
TOTAL 3 |
STEM NUMRER " 10 PORFEICIENTS OF CORRELATZON OMEANS
OPTION ¥ d P PRST - PBeTT  BeST  GeTy 51 &1 | lq
. L ' n
g ) 0 Q0 00 W00 08 D000 4
¢r ! 31 76,7 0I5 .56 1,02 17T ¢ 18,22 BN ar
i T 233 PNERES I R IR 1.57 40,86 -
. TOT4L 30 s

€7



o

LERTAP 2,0 SUMMARY [TEM STATISTICS . | PAGE 33

?

YEST NC ) ACHIEVEMENT MONITORING BM SUBTEST ' - ADDITION ALGORITHM
' ‘ N
N
ITEM NUMBER 1) COEFFICIENTS OF CORRELATION MEANS
COPTION  WT NP . PDeST PBWTT  BeST BT ST T
S I T 007 000 W00 40 W00 T 400
1 35 83,3 € M .81 - 1,08 B9 € ITTR BT 56
: 0 § ° 167 wmlh w6l e}, 10 w9) BaB0 36,60
*T0TAL k[ ’ ' :

+ 34 t

ITEM NUMBER 12 COEFFICIENTS OF CORRELATION HEANS
OPTION . KT - N B PEeST PBeTT  DaST  BelT st
)0 R W30 w25 o3 w60 600 31400 X
€1 1 15 50,0 © .62 60 (T8 15 C 19,47 61,40
@ 0 W 468y7 Y TN - IR TR N TR | Y X I T e (DS !
1TEM NUMBER . 13 ‘ COEFFICIENTS OF éORPELATIQN MEANS s
COPTION T N p PReST PBATT  BnST: Balf 5 m
o0 00 Q000 00 00 00 0 oy
¢ l 16 53,3 ¢ W17 B4 96 08 € 20,06 60,19 ,-
R T S AT B TR B L A U + 239
10TAL 1 ‘ . ——
ITEK NUMBER 14 L COEFFICIENTS OF CORRELATION HEANS
OPTION WP TN p PEeST PBaTT  BeST  BuTY ST T
n - ‘
0 0 .‘ 1 Pk ‘ o3 v.éS ' "73 '!60 6;00 37109 Ssq ,
S 1 T ST ¢ B0 LT 1,00 %0 O 19,9 BLTL + 2306
20 12, 400 «T0 e8) w88 w80 10,58 6400 | —
TOTAL A ' ) ‘
.‘
ITEM NUMBER 15 COEFFICIENTS OF CORRELATION HEANS o
ORTION KT N p PReST PBeTT  BaST  BuTT ST 14 328

N i , ) Y
R T W0 W00 400 J00 400 100 00 + 3’4—‘] 36[)
e R S TR LA T Y5 NS [ ST T Y BT B LI S YL  —
160 20 13 WL wd0 w6 =88 wB) 1062 bk

TOTAL 3




LERTAR 240 | GUMNARY TTEM STATISTICS - PAGE 34

YEST AC | ACHIEVEMENT NONITORINO - © SUBTEST 5 ADDITION ALGORITHM
| | | )
[TSIEN NUNBER L6 y COEFFIGIENTS OF CORRELATION HEARS
oOTION W7 A P pReST PReTt - BT BeTY st
S B AT aib 3000 k200
,gu L 20 66T G W86 11 LD 495 C 190 60,35 L3
;0 B 261 w1 el L0 w86 By00 40,37
TOTAL 3 o + 272‘
ITEN NUMBER 17 COEFPICIENTS OF CORRELATION - HEANS
N W N p bgeST PBeft  BeST BT 3 " '
, : S
) 0 0 4 133 S T} AR TS LI - 8,50 - 41475 A
c1 1 18 N3 C 485,80 109 102 18,63 6L 594
;0 v 23 oS8 w6l w8l weBd 9,89 39,86
1074l 6. ‘ + .3"83
TTEM NUMBER 18 , COEFFICIENTS OF CORRELATION HEANS '
GTIN W N P PhesT PR - BeST BT s
s 03 100 w35 w20 wb0 e 5,33 40 - U2
€1 ‘ 1 2l 86,7 C 86 .73 ln“ V95 ¢ 19060 60,35
: 0 7 23, Wl w82 88 B . 8,00 38,87 T 436
T0TAL ‘ kD) ' -
: ITEM NUNBER 19 COEFFIGIENTS OF CORRELATION HEANS
OPTION T " p PBesT PBaTT  BeST  BelT 51 m 3
0 ' 0 b eyl wik] w40 " 50 .37 10,83 43,87 LF]
61 1 12 A0 C W15 5T 5 abe C 25 6L + 589
] 0 12 400 wybi '.19 0,53 v 24 12,67 50,83 R
TOTAL N )
ITEM NUHBER 20 '  COEFFICLENTS OF CORRELATION MEANS®
OPTION  WT N p pBeST PBaTT  BeST Bl 1 mo 188
2 0T B el @ wdd 351243 4600 +. 295
1 l 1¢ 46,7 ¢ o1 Wbk .97 .50 ¢ 20.71 62,4) i
2 0 P 2,0 P PR ORI TR} 10,56 i,89
T0TAL, 0 ‘ . )




LERTAP 2,0

SUMMARY [TEM STATISTICS

TEST NO | ACHICVEMENT MONJTORING 6N

ITEM NUk=ER 31

OPTION

0 .

¢
4
TOTAL

(ITEM NUMAER 22

OPTION

-

€1
: e
TOTAL

ITEM NUMBER 21

OPTION

0.

¢!
?
TOTAL

ITEM NUMBER 24
OPTION

0

|

2
TOTAL

W

T

WY

W1

14
30

-

- -4 o —4

SQEFFICIENTS
P PBuST PBeTT
26,7 migh 07

28,7 ¢ 83 XY
“6)7 -032 '526

COEFFICTENTS

P PEeST PBeTY

50.0 '110 '.f! .
2 N
267 wid0 e, 28
COEFFICIENTS

4 PR=ST PBaTT
S6|7 llaa ”|27
233 ¢ 43 4]
2040 w10 w10
COEFFICIENTS

P ,’z{fPB-ST PBuTY
56,7 mdd =19
2000 € ok8 4l
33:3 o}l °|16

SUBTEST §

OF CORRELATION
BeST  BeT7

w35 w24
(B 154

wihl  #,3)

OF CORRELATION
BeST  BaTY
sy 1@ w6

059 lbl
0.“0 "'37

OF CORRELATION
Bu§T  BaT?
", 38 w34

99 86
-.ls 'll“

OF CORRELATION
BeST  BaTtT

ol 92
.6" '58

wlb w32

ADDITION ALGORITHM

MEANS
st 1
13,12 50,12

22,00 63,75
13,66 B0,2]

MEANS

ST i

15,03 Sa.e0

EQ.#3 63l86
12,75 48,00

MEANS
ST ih
14,24 50,82

a3 63,04
1,5 51,3

* MEANS

T LAf

16,4 51,65

Y 4,17
14,85 50yl

PLOE

494
+310

05
9
gL

3l

e -



LERTAP 2.0 K SUMMARY ITEM §7:TISTICS o

RAGE 37

TEST MO | ACHIEVEMENT MONITORING‘ 8N SUBYEST 6 SuéTRACTION ALGORITHM

.
ITEM NUMARER 1§ - \ coerrtcxs~rs CF CORRELATION MEANS 11 DESCRIPTIONS
OPTION NP PR=ST PBaTT  BeST  ButY ST A1 '
R T T 00 W00 W00 a0 000 il
¢ 0 ) 25 LfT L R0 s @9 36 8,04 55,20
¢ 0 ] LYYV YL 30 ¥ byh0 46,80 -~ éo
oTAL 0 . ' -
ITEM NUM3ER  » COEFFICIENTS OF CORRELATION MEANS
OPTION ¥T N B PBeST PBaTT * BaST  BlT st
TR 0 W0 W00 W00 400 . 400 0000 18
C lv l y 90.0 C !“1 .35 .67 |56 6.19 55.26 - 64
2 0 ] 1040 bl 9,35 w70 «,59 2,00 40,67 or
13,\? TOTAL / 30 '
_ITEM NUMIER COEFFICIENTS OF CORRELATION HEANS
WO WD N P pOsST PBTT. BeST  BalT st
I 0 W0 W0 00 .00 00 00 400 g
G112 I 6 T 35 W81 4T 6,39 56,22 -2 ]
@ 0 T Aag, ed1 35 e85l w4l W 4588 -
COTOTAL 30 .
A
ITEW NUMBER & COEFFILIENTS OF CORRELATION HEANS
OPTION  WT N P PEeST PBaYT  BeST  BaTT ST m
: .
0 0 i 3,3 edT o 11 ebl w3 3,00 45,00 63L
¢ 1 26 86,7 ¢C w3 k0 NI 6,3) 55,77 e 523
2 0 3 10 wibl w31 w70 =04 6,00 39,87 a4
TOTAL 30 , :
1TEK NUMRER & " COEFFICIENTS OF CORRELATION MEARS
PTION  WT N p PBaST PHeTT  BeST  BefY $ "
0PTI0 \ | st 8 f;i?él
0 0 l B P w2 w22 w70 e, 5 C1,00 3900 - 232
¢ ] 28 83,3 °C WS 68 2 bk 56480 o
20 4 13,3 S L T BT S Y 2,715 40,00
TOTAL 30 o

311

372

£LZ2¢C



déQTAP ¢l

TEST KO )

[TEW NUMBER 6
0PTION

0

? c 1
2

TGTAL

ITEN NUMBER 7

OPTION

0.

€1
2
T0T4AL

TUTEM MUMBER A

<£“\ CPTION®

¢

N e—

T0TAL

ITEM NUMSER 9

IPTLON
0

1

2
TOTAL

ITEM NUMZER 1»

OPTIUN
0 0.
J l‘j [
2
TOTAL

WT

—

WY

it
0

0

KT

> - <>

!
23

30

)]
0

a
K[

2b
]

ACHIEVEMENT WCNITORING 8W

33
16,7
2040

13,3
1040
16,7

—
o ey
-~ 3

SUMARY ITEM STATISTICS

SUBTEST 6

COEFFICIENTS OF CORRELATION

oF

oF

OF

of

PReST PBATT
"29 '022
I“O .48
.Ieg n.‘.l
COEFFICIENTS
pa=sT PBeTT
wmll 03
6] 82
53 =5
COEFFICIENTS
PReST PBaTT
’!05 |1°
1 12 v51
w50 =46
COEFFICIENTS
PR«ST PBeTY
= 03 13
172 |‘8
oikd ey b
COEFFICIENTS
pa=5T PBeTY
'005 |10
18l 143
'l38 '132

BaST  BalY
'.70 ".52
54 166
'o‘l *‘5?
CORRELATION
8eST  BelT
"|26 .08
éc73 10
CORRELATION
BuST  BeTY
'lOB o7
1483 180
'!71 *, 65
CORRELATION
BaST BT
‘oos 021
1,23 82
'obb "151
CORRELATION
BaGT  BaTY
'003 "7
1,95 1406
-.59 ﬂl“&

PAGE 38
SUBTRACTION ALGORTTHM
"N,
]
0
MEANS
5T 7T
1,00 39,00 '
G 6,43 57,11 “qqg
400 43,33 - 476
L
MEANS
ST 7 1
by 00 86,00 63
¢ 9,50 67,00 - L}
4,87 £0,26 e
KEANS

5T " 3 05

5,33 57,67 o ‘7
¢C 12,33 13,3 —
5,06 50,87
~ HEANS

5T il | 17

5,50 58,00
¢ 12,33 72,00
6,96 50,70

MEANS

st | 53‘

5,33 5187 - 15 94
¢ 19,00 83,00 — i1
5,31 52,23



LERTAR 2,0

TEST NO )

ITEM NUMaER 1)
S OPTION

0

¢

2
TOTAL

{TEK NUMBER 12

pPTION

0
¢

2
TOTAL

[TEN NURBER 13
OPTION

0

¢

?

TOVAL

[TEM NUMBER l4

OPTION

0

¢

' 2
TOTAL

" ITEN NUMBEK 15

OPTION

X7

T

WY

W

3
30

aQ

0

N

a8

W

k]
30

22
30

AOKIEVERINT RONITORING BY

1040
33
B6,7

- "

1343
3,3
8313

1343

Il
83,3

1]

¢

¢

¢
SUNMARY JTEM STATISTICS |

SUBTEg} 6

COEFFICIENTS OF CORRELATION

4
“105
381
w38

PgeST PBaTT

W30
W
'.3;

COEFFICIENTS

FBaST

07
W12
-“6

TR

;103
W08
'.36

COEFFICIENTS

PBe5T

a9
181
el

PBeTT,

-.02
143
Plla

COEFFICIERTS

PBeST

o 19
v81
wdl

0F

OF

BeST

v, 08
1495

v, 5"

Bat?

W37
1,04
" &l

CORRELATTON

ST

-.10
1,23
':63

BT

008
N.T!
'o50

CORRELATION

Be87

a3l

1498
1.31

BefT

vy 06
1,04
Y1

OF CORRELATION

PBaTT .

=02
143

‘1B

COEFFICIENTS

PBeST

-|29
81 °
« 05

PRaTY

'125

s

or

BeST

0031
1,95
6031

Bet7

w04
104
!

CORRELATION

BeST

v 4l
1,98
'.06

BeTT

‘
38
1404
W09

\\;\\\ . PROE 39
SUBTRACTION ALOGRITHE |
LI Y

HEANS )
ST i)
$.8,33
19,00 .
5,31
MEANS
§T, 3
8,25  S54;75
12,33 72,00
) 5.00 151|26
HE&hS
57 "
(25 53,00
19,00 83,00
5,48 52,76
MEANS
st T
4,25 53,00
19,60 83,00
8,00 52,74
ME&NS
§T 1y
4,16 48400
19,00 83,00
5,60 5432

ranas B

3

622
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LERTAP 2,0

TE5T NO 1

" ITEM NUMBER 16

r OPTION

9
¢
2
L

TotiL &

JTEM NUMBER |7
o
GPTION

)

¢

¢

< TUTAL

[T, NUMBER 18
¢ OPTION

0

¢

2
TOTAL

o IW NUMBER 19
OFTION

A3
1
o2
TOTAL

" ITEM NUMBER 3¢

COPTION

0

YOTAL

W
0

!
¢

Wl

T

WY

Wl

2
30

23

30

22

30

20

30

18

30

ACKIEVEMENY KONITIRING €N

2&.7

o0

143

oy O
-
-~ L

SUMMARY JTEM STATISTICY

COEFFICIENTS OF

 PBeST PEeYY

"915 W;Ds
Bl W)
'020 ‘el?

BOEFS T0IENTS OF

PRelit  PREeTT
ls w06
‘»61 ;63
:020 'gl]

SUAFFICIENTS OF
05457 Fdef?
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Appendix C
PERFORMANCE BY OBJECTIVE

FOR THE TWO SCHOOLS AND SIX CLASSES

For those objectives for which there are three items, the
number of subjects represented in the proportion correct

. . . ) . . .
.at a particular test time is ascertained simply by summing

the N's for the three forms; however, when there are more
or less than three items, the N is increased or decreased
proportionately. '
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