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I.
/STATEMENT OF FOCUS

114

Individually Guided Education (IGE) is a new comprehensive

system of elementary education. The follow_ing `component's of the

IGE system are in varOng stages of development and implementation:'

a new:organization for instruction and related idministrative
arrangements; a model of instructional programing for the'indi-
vidual'student; and curriculum componedts in pcereading,'reading,
mathematics, mptivatin, and environfiental education. The develop-
ment bf other curriculum components, of, a systrm for managing in-
Atruction by computer, andof instructional strategies is needed
c) 'coloplete the system. Continuing programmatic research in required

to provide a sound knowledge base for, the components under develop-

ment and for improved,second generation components. Fiially, sys-

tematic implementation is essential so.that the products will function

properly'in the IGE schools.
w,

The Center plans add carries out the research,, developments'
and implementation.compol4ents of its IGE program in this sequehce:
(1) identify the needs and delimit the component problemrarea;
(2) assess the.possittle constraints--financial resources and avail-

. ability of staff,;43) formulate. general, plans and tpecific procedures
for solving the'problems; (4) secure and allocate human and material
resour...18 to carry out the plans; (5) providd for effective couTuni-
cation among ,personnel and efficient management of Sctivities.ande
resources; and (6) evaluate the effectiveness of each activity and
its contribution to the total program and correct any difficulties
through feedback mechanisms and appropriate management techniques.

A self-renewing system of elementary education is projected' in

_each participating eAmentary-school, i.e., one which is less dependent
on external sources for direction and is more responsiVe to the needs'
of the children attending each particular school,. In.eheIGE schools,
Center-developed and other curriculum products compatible with the
Centerlg instructional progipming model will lead to higher morale
and job satisfaction among iducational-personnel. Each developmental
product makes its unique'contribution to,IGE as it iS implemented in
the schools. The various research components add to the knowledge of
Center practitioners, 2ivelopers, and theorists.

4.,

5



4

0.

TABLE OF CONTENTS

1,

. Overview of the Conceptual 'Learning

and Develophent Model
I

II. Theoretical Framework

III..' Procedures and Criterig Used in
Developing, the Assessment Exercises

Page

1

IV. Test Battery Instructione 17

V. Test Battery 39 t

Referehces

LIST OF FIGURES

1

0 .

I

Figure .
Page

1 Levels of Concept Attainment ' 6
. ,

77

4d

0

I

a



1

\
6

OVERVIEW OF THE CONCEUAL LEARNING AND DEVELOPMENT MODEL

This working paper gives ,I overview of A model of 6onceptual
-

1

4

...""

1

.

legit-ling and development (CLD model). The CLD model, in turn.

provides' the basis for assessing childreniq level of conceptual.

development. Thd aSsessment of the level of conceptual development

requires assessment tools and procedures that may be usedmwith chil-

dren f about age 4 18. The fir'st sut of assessment,exereises to
4,

assess children's level of attainment .10 well'as use of the-concept

equilateral triangle is presented in t 1,6 piper after a Itrief over-

, V

view of the CLD model.
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THEM ,AL FMMEWORK

.
.

Model of Conceptual-Le.irn'n and Development (CLD)t
. a

.

The CLD model is based on laboratory and school experiment.. 'The

model
a
was fo.rmay.y 'resorted by Kladsmeier (1971) and deetribelmore

. .

fully by Klausmeier, 4Ghatala, and Frayer (1972)x.. The CLD model is

..
. .

an analytical, descriptive model. It defineq, four levels of concept
0

attainment andthe(possilile uses and extensionsdf attained concepts,

0
specifies the cognitive operations involved in learning concepts at

each of the four evels, end postulates internal and external Conditions

of learning related to the specifii.d levers. The levels of concept

mastery and the operations and conditions of learning have been
414.

4 identified through b6avid.ral analys?s and empirical research in

laboratory and 4choo1 settings. Cuideline4 for developing instructional

0

materials have also been formulated, based on the model' and research

in school settings.,
A concep t i defined as ordered information about the properties.

of ffone or more things--objects, 'events; or processes--that enables any

particular thing or clas3 of.things to be differentiated from, and also

yelAred to, other things or iilasses of things. The word concept is

used by Kl ausmeier, Ghatala, and Frayer (1972) to de§ignate mental

constructs of individualps as well as icIntifiable pubria entities that
0 a

comprise pArt of'the 'substance of the various disciplines. Thu.4, the

1

a .

.

of

ii
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term concept is. used appropriately-in two different.eont,Fxts l ust as

`many other English words iffy.'

Concepts as public entities are defined as thi organized infozmation

corresponding to the Meanings of words found in dictilmaries encycgo-

pedias, and other. books (Carroll, 19b4).. Work in'a ladguage can be
A

. thought of as a serie.; vf spoken or ritten'entities. There a;.e

meanings for words tbA can be thought of as a standard of cOmmuni-
Ap

.

cativo behavior sirared by tho!;. who speak a language. Finally, there. .

are concepts that Afe tluecIfisses of experiences formed in individuals

either indsuleAsiontly Of language processes or in close dependence on

N4 language processes Putting.the three together, Carroll stated:

"4 'meaning' of word is, ' therefore, a societally standardized con-

cept, and when we say that a word stands for or names A concept it is
.

0

understood that we are speaking of concepts that are shared among
, 9

members of a speech community (Carroll, 1964, p. 187)."

When starting a la ri,+e programma0.c research effort dealing with
.

. s, . .

t7oncept learning, and instruction, Klausmeier, Davis, Ramsay, Fredrick,

and Oavires (1965) formulated an Idea of concept in OHM, of defining'

attfibut.c:. which rir.ey identified as common tro manys.cmcepts from

various gladsmeier,'Chatala, and Prayer (1972) cart.id

the definition further by specifying eight {attributes of concepts:

learnability, usability, validity, generality, peer, structure,

instance numerow,nes::, and instance perceptibility. Other resAirchern

10k
and subject-mattespec

i

alists are also treating concept in tetps.of
. . .. . ,..-

defining attributes. For example,,Flavell (1970) indicated that a

formal definition Of' concept 'In terms of its defining attributes
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.
usei.m1 in specifying wh.it concepts are and what they are not and:also

in identifyink the great variability among concept:;. Markle and

Tiemann (1969) and Tennyson and Boutweil (1971) have ;hown that the °

external ccladitions of concept leaAiing-,can be delineated through

iesears that starts with a systematic analysis of the attributes of
P

the particular concepts used in the research.
.

The CLD mode\deals with concept represented by words that can

be defined in germs of attributes, lt,is pointed out that one cannot
z.

find definifions for all words.which."are stated in terms of defining

1

'attributes, even in unabiidgeS dictionaaes and technical treatises.

Therefore, the researcher and the developer of curriculum materials

must ascertain the donning attributes independently or cooperatively

with scholars from the various disciplines.

Cogrfltive Operations and Levels of Concept Attainment
4

Figure schemitically presents the "structure" of thcsmodel. It

shows the four at which individuals tray attain the same concept

the operations involved at each level, the use and extension of con-

cepts', and the acquisition of names for concepts and their attributes.;

Concept Fevels. A unique feature of the model is that it specifies
a-yea O. 4.F.Ma...w. .

P
four level:, of attiliment of the' same concept, rather than postulating

at -lc a 01141 1(A/el at mastery the first time the concept is

learned. The long -term developmcntil context of the model is thus
0

- provided; the model. explains the changes that occur in the level of

mastery of concepts attained by the same individual across long time
S

9

intervals.

'A 0
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Attainment of a concept at the concrete is inferred when

the individual cognires an object that he has experienced on a prior

0

occasion. At this fevel, the object is uxperienclid in exactly the°
42,

same way on the seco'rid and later occasions. AttainmV of a concept'
./

at the.identit vel is inferred ?hoe the individual cognizes an

90 -
. .

object as the saint one'reviously encountered when observed from a

.

,
.

°
..

diffekent spatio-temporal perspective or sensed in a different
,

. .

.

mbdallty. iTVhattainment of a concept at .the classi.,ficatdry level

is inferred when the individual treats at least two instances of the,

.e
same set of things as equivalent. At this level the individual may.

be unable tO name the attributes that are,common to the tnstances..

,. Attainment of a concept at the totmal'level is inferred wtien the

individual, can name the concept, discriminate and name tilesocietally

accepted.depning attributes and values, and accurately evaluate,
.

instanc80'as belonging or'not beloAing to the set in terms of the -.

presence or absence of the defining attributes.

Successively attaining eactiAligherleVel of a concept is postulated

to be the normative pattern by which many individuals attain many con-

qepts under twp conditions;. first, the concept. fi of the ,kind for.

which there' are actual perceptible instances or reprc.s(.ntations it

instances; and siftcond, the individual has experiences with thelristanees

starting fn early childhood. For example, the individual will have

successively formed a concept of tree at the concrete, identity, ant

classificatory 1Lels before he_nescribes and treats tree and various.

)subclasses of, plants formally in terms of their defining attributes.

. it LA recognized that soothe concepts are not attained at all four of

0
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the successitle levels because of the notury of the concepts or\because

the learning experiences of the individual do tuft permit their acqui-
.

sition (Klaustheivr, (hatala, & Prayer, 1972)'.

'Cognitive operations. Figure 1 also`indiCates the operations

involved in attaining each level of a concept. This feature of the

model provides the context for, explaining, short-term learning phenomena
4'4

4

. and also for identifying the changes that occur across time as news

Operations emerge and mike possible attainment at guccessively higher

levels.

in the CLD model the term operations is used much like Guilford (1967)
o

uses. the term, rather than the way Piageians.ule it. Guilford defines

the operations of cognition, memory, productive thinking and evaluation

formally and also operationally in terms of test performances. He states

that, cognition must be related to tb:e products cognized and defines

cognition fOrmally as follows:

Cognition is awareness, scodery or

i

rediscovery, or reco nition of information in
various forms; compr hension or understanding. . . .

The most general term, awareness, emphasizes
having active information at the moment or in the
present . . . the term, reco nition, is applied to
knowing the same particular on a second encounter . . .

if cognition is practically instantaneous, call it
reco,pition; if it comes with a slight delay, call.,...n mT 4 n**0i...

t "immediate discovery." [Guilford, 1967, pp. 203-204!

According to Guilford, awareness, recognition, and immediate dis-

covery apply generally to two products at the lower levels in his

taxonomy, namely, units of information and classes. On the other hand,

comprehension, which Guilford used synonymously with understanding,

applies to the higher-level products of relations and systems. Thus,

13
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cognition of principles, sequences, patterns, structures involves

comprehension, rather than mere awareness, recognition, or immediate,

discovery.

The first step in attaining a concept at the concrete level is

attending to an object and representing it' internally (Woodruff, 1961).

Gagne (1970) indicates that as the individual attends to an object he

discriminates it from other objetts. Woodruff (1961) calls the out- '

come of these attending and discriminating operations'a concrete con-

cept, a mental image of some real object experienced directly by the

'sense organs. The infant, for example, attends to a large red ball

and a white plastic bottle, discriminates each one on a.nonanalytic

perceptual basis, maintains an internal representation of each, and

cognizes each of the Objects when experienced

Whereas the attainment of a concept at the concrete level involves

only the discrimination of an object from other objects, attainment at

the identity level involves bc,th discriminating various forms of the

same object from other objects'and a

th

so generalizing the forms as

irequivalent. The new and ethical op ation is generalizing. Pea.

example, the child attaining the identity level of "dog" generalizes

that the family poodle is the same poodle when seen from straight ahead,

from the side, and from various angles.

The additional operations required for the attainment of a

concept at the classificatory level is generalizing that different

instances are equivalent in some way. The individual is still at the

classificatory,level when he correctly classifies a large number of

instances as examples and others as nonexamples, but is unableto
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describe the basis forihis gro4ing in terms of the, defining attributes

of the concept. Henley (cited inDeese, 1967), like many ulher

searchers, reported that individuals ran group thirms without %Lying

able to describe the basis,nt the grouping.
. .

Two sets of operations are involved in the learning of concepts

.

at the formal level, as shown in Figure 1. One set of operations
ado

includes discriminating and naming the defining attributes (Fredrigk

& Kla4smeiel-, 1968; Kalish, 1966; klausmeier & Meinke,1968; and Lynch,

1966), hypothesizing the atributes that define the concept (Levi e

1963, L967),. rememberinghypotheses (Glitala, 1972; Williams, py ),

evaluating hypotheses (Bruner, Goodnow, & Austin, 1956), and inferring.

the concept, These operations go beyond those involved in ittaini

concepts at the classIficatorylevel and occur When the individual

infers the defining attiibuths by using information from positive an

negative instances of the concept. The attribute infbrmation may be

- given tethe individual verbally or he may. secure it by 'attending to

the positive and negative instances.

The secqnd see of operations given in the right column of Figure
0

includes disciiminating and,naming the defining attributes, cognizing

the common attributes.and/or.rulesjfrom only positive instances, and

inferring the concept. According to Tagaty (1967), elementary-schohl

children up to about age 12 carry 'out these' operations. They are not

%
able to utilize information well from negative instances or to

hypothesize and evaluate the defining attributes.

Concerning memory, Atkinson and Shiffrin (1968) postulate three

memory systems*-a long -term .store, a shortvoterni store, and.a,sensory,
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information register. T4re is ample evidence that in adults the .pre-

dominant mode of information storage in both the Short- and longz.term

stems is the verbal-linguistic mode. Houiever, other mo,..es of storage

must be possible since adults,are able to,ree9gnize smells, tastes', and

visual
stimuli which have not been verbally ,encoded. :lso, a non-

linguistic store is presumed to be essential for preverbal .childien

to learn concrete, Adentity, and rudimentary clasS concepts.. Bruner (1964,)

dfscUsses tlfe nonlingic features of memory in terms of the enactive

and ikonic representation of sensory experiences.

Concept Utilization and-Extension

Horizontal transfer is implied by use of the attained concept in

recognizing'newly encountered examplia and nonexamples. Verticatk

transfer and new learning are presumed to occur as the

extends his knowledge about an attained concept through using it in

understanding various relationsh$s and in solving'problems. The

individual who has attained a concept at the classificatory or formal

level f.uy use it in tour ways as shown in Figure 1--in generalizing

to new instances, ow,nizing supraordinate-subordinate relations,

cogqi:ri; vrimss other relations among 'concepts, and in generl,lizing

td'Or(q)lem-;olving :;ituations. It is not implied that attainment of

every concept at the classificatory and forml levelg must be followed

with all the use',. Little research has been completed regarding any

of the uses of attained concepts; hdwever, Ausubel's (1963) -constructs

of correlative and derivative subsumption are intended..to explain how

the individual relates concepts to one another; .Similarly, Gagne (1970)

poStulates that having prerequisite concepts is an essential condition

of rule learning- and problemv5olving.

1.6



I

ti

BEST COPY AVAILABLE

III

! PROCEDURES AND CRITERIA USED IN
DEVELOPING THE' ASSESSMENT EXERCISES

Procedures for Test Development

A sebtest was developed to assess each orf tine four levels of

concept attainment and three ni the four uses. Because of the
.

difficulty in devising a test to assess the-use of a concept in

identifying examOes and nonex4mples,fiich would be distinct ftom the

test assessing attainment of the classificatory level, this'use of

concepts was not separately assessed. .Therefore, seven subtests were
. .

developed. The tests required specially constructed materials.

Criteria for Test Development

To develop the tests of concept attainment and utilization, we

analyzed the bdhaviors involved and then constructed materials and

developed instructions to assess the behaviors. The test items went

through expert review while under development. The entire battery

was thin tried out on a small scale before it was used in this study.

A few criteria in addition to the usual ones of reliability,

objectivity:, and usability, were established to guide the development.

First, the materials and instructions had to permit assessment of
f

subjects of preschool age through higil school. We hypothesized that

nat all sul,cts of preschool age would attain a given concept at the

concrete level and that not all high school subjects would attain it

at the formal level.

13
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'Second, the assessment exercises should be admintstrable to

- group& of.4hildren rather than to individuals. This decision was

. ,

based on .in earlier set of experimental -exercises dealing with .

lateral triangle which had been administered on an iedividual basis.

Two weaknesses were found with this series of individually-administered
,

o-

exercises. First,rcertain items the formal leveD'of attainment and
4

4

other items. connected with uses of the concept in understanding

principles and in cognizing subordinate and uperordinate relations

called for the subject to give the label ectuilateral triangle or some

other ).abel in response to questioning. Although the expdrimentey had
fr

reasonable assurance that a subject who did not give the label actually

did not have the label in his spoken vocabulary, .there was not coMplet

certainty regarding this By using muttiple-choice ii6es whichgaye-
,

the correct label as' one of the choices, this problem was overcome

and at the same time the battery could be administered in groups to

children who could read reasonably well.. A second litlitation of the

individually- - administered items was that judgments were required for

the.operiended scoring responses to many items in addition to those -

based on havilig the correct label. This weakness was ipso eliml.nated

by develOpi,ng a paper and pencil' battery.

The third criterion for the selection of the concept was that it

had to have permeptibleeinstances orrepresentations thereof. An

instance of the concept or a representation of ft was needed to tost

for attainment at the concrete, identity, and classificatory levels.

The fourth selection criterion was that the Concept had to be

definable by publicly accepted attributes in order to test attainment

10
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at the formalevel. In this.connection we noted earlier tgit many

.
concepts are definable in terms of attrbutes eNen though this method

of definition is often not used in abridged dictionaries.

Fifth, the concept Selectgd for a battery shOuld he relatable to

the subject ,matter which children encounter school, This is in

line with our proposition that directed experience, includineinstruction

. , 1.

in school, is a powerful determitiinant of...the-particular concepts attained
. /

.
.

.
. ,

.- \--

by individuals and also of t1ieir level of attainment and use. Further,

since much instruction in school deald with concepts, our model should

have applicability to the design of instruction, and the subtests should

be usuable, when. fully validated, in assessing the leel of conceptual

development in school -age children.

Sixeht thg particular concept had to be )part of a taxonotig, in

order to test its use in cognizing suipordinate-subordinate relation-
,

ships.

Finally, the concept had to be tisuable in cognizing principles

and4n problem solving. Here, the concept may be usable in solving -

simple problemswithout.bering-used first in understandings a

or it may be used first in understanding a principle and then in

solving more complex problem r.

Three of many concepts that meet these criteria are equilateral

triangle from the field of maihematiCst noun from the field of English,

and tree from the field of sciences ,The concept equilateral trianke

was selected for the first battery of teats 0 be developed and

administered.
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IV

TEST BATTERY INSTRUellIONS

I-Introduction

(.
The purpose of the Concept DelfelOpment battery is to assess the

4

level of concept attainment the child has achieVed. These instruments

are based on the model of conceptual learning and development proposed

. H. Klausmeier. The.battery is intended for -use from ,kindergarten

through twelfth grade. However, it may not be necessary ,o5,' desirable to

adlinister all items or subtesta at each grade level. .

It is generally assumed. that (1) intermediate aged children respond

'correctly to all items in booklet A; and (2) primary aged children re-

spond incorrectly to certlin items in booklets C and D.

may be unnecessary tocadminister part or all Of certain
ir trJ.,

Therefore, it

booklets to all

age levels. NIt'is,also necessary to recognize that when younger children.

, are not administered all items,' it becomes impossible for them to sh6w

full mastery of certain levels. The number of items administered or not

'administered-should be determined.in light of the goals of the particular

'4
research study.

The battery is administered

primary level and above, and to

lower.primary level.

0

The entire battery is read

Therefore, it is essential that

to intact classroom groups at the iigher

smaller groups of 5 to 7 children at the

to students regardless of, their grade level.

all students be working on the question

being read by the administrator. Students mark their answers directly on

the test pages so no separate answer sheet is required. Childien should_

17
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4. .

not be allowed tochange answers on subtexts kready taken. All mate? als

needed for testing sessions are listed bblow:

'Materials the student will reed:

1. Concept Development Battery
1

2. Cleared desk top or space to work

4
3. Pencil-

.,

Materials the tc';t administraiwr will need:

1. Test adminiStrator's manual

2. Copy of the test booklets for demoftstratton

03 Extra pencils

4. A "Testing: DO NOT DISTURB" sign for the door

Since all directions given'orallyst be read word fogoord, it is

important that the test administrator study the directions in each manual

prior to testing. Familiarity with test directions,isenhanced by working`

with a copy of the test in hand. Directions to the test aiinistrator are

in small letters and enclosed in'parentheses# )irections to'be read to

children are in capital letters. In some instance, instructions differ

among various forms of the battery being administered; in such cases, the

differing instructions will be enclosed in asterisk,* and labeled appropriately.

21
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IL Dirvetions for Administertng chcRattery

(Distribute test
should be pas,ed
Battery ---IA, £13,

Directions for Booklet IA (Items 1-6)

(For Kindergartin enter the reuested identification information. 'Direct
older stidents to fiLl In the name Aection.) DO NOT TURN THE PAGE UNTIL
I TELL YPU TO. ON THE TOP OF THE PAGE FILL IN YOUR NAME, HOUR BIRTHDATE,
YOUR SCHOQL'S NAME, YOUR GRADE, AND TODAY'S DATE. TODAY'S.DATE IS

. (Wri'te today's date on the blackbogird.) YOU ARE GOING IC
BE ASKED QUESTIONS ABOUT THE WAYS IN WHICH THINGS ARE ALIKE, OR THE WhYS
INOICH THINGS ARE DIFFERENT. THE QUESTIONS ARE NOT ABOUT YOUR SCH,OOL
WORK, AND YOU WILL NOT RECEIVE A GRAD*. YOU MAY1tIND SOME OF THE , QUESTIONS
EASY. OThERS MAY BE VERY DIFFICULT BECAUSE YOU MAY NQT HAVE LEARNED ABOUT
THESE THINGS YET. 'PLEASE FOLLOW THE DIRECTIONS I GIVE YOti VERY CAREFULLY
AND TRY' TO DO YOUR BEST ON EACH QUESTIOU IN ThISBOOKLET YOU WILL woK
AT A DRAWING, Ap THEN FIND-ONE EXACTLY LIKE IT ON THE NEXT PAGE. OPEN
YOUR,BOOKLET Te PAGE 4.. (Ddinonstrate, check to see that each child's
booklet is open to page 4.)

A

LOOK CAREVULLY AT THE"'DRAWING ON TH;S PAGE. (Pause.) NOW TURN TO PAGE 5.
,THERE IS A,BLACK X ON THE DRAWING THAT IS EXACTLY THE SAME AS THE ONE YOU
JUST SAW. (Pause.) NOW LET'S DO ANOTHER EXAMPLE, BUT THIS TIME YOU
WILL MARK THE X MT THE CORRECT DRAWING YOURSELF WITH YOUR PENCIL..

booklets and pencils to the students.
out and collected separately for each
IC, tn.)

The booislets'N.

section-of the

PP
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TURN TO PAGE 7 AND LOOK CAREFULLY AT THE DRAWING. (Demonstrate. Check
. to see that each child's booklet is'open to this page.) NOW TURN TO PAGE 8
AND MARK AN X ON THE DRAWING THAT LOOKS EXACTLY THE SAME. DO NOT LOOK

A
BACK. (Pause.)

***********************************************i*****************************

Intermediate'
YOU SB'ULD HAVE MA DRKE AN "X" ON THE' THIRD DRAWING FROM THE LEFT. ARE
THERE ANY QUESTIONS? (Pause.)
*************************A**************************************************

Primary
YOU'SHOULD HAVE MARKED AN "X" 011 THIS DRAWING. (Point.)
*****************************************************************************

THE REST OF THE.QUEATIONS IN THIS' KLET WILL BE LIKE THE ONES YOU JUST DID.
YOU WILL LOOK CAREFULLY AT ONE DRA G, THEN MARK THE DRAWNG THAT IS EXACTLY
LIKE IT ON THE NEXT.PAGE. DO NOT LOOK BACK AFTER YOU HAVE BEEN TOLD'TO TURN
A PAGE.

***********************************************-*********t********************

Intermediate
. IF YOU WISH TO CHANGE AWANSWER, DRAW CIRCLE AROUND THE "X" THAT YOU THINK
IS CORRECT.
************************************* ***************************************

'Primary

WHEN YOU WANT TO CHANGE AN ANSWERS, RAISE YOUR HAND AND I WILL HELP YOU CHANGE
IT.
*****************************************************************************

22
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TURN TO PAGE 9 AND,L00E AT THE DRAV.IX. (Pause.) NOW TURN TO Tat' NEWT
PACE AND MARK THE DKAWING TIFAT WOES EXACTLY THE SAME. Do NOT LOOK
BACK. (Pause.)

TURN ;TO PAGE II AND1DOK AI THE DRAWING. (Pause.) NOW TURN TO THE'NE1T,
PAGTIAND MARK TRE DRAWING'THAT'LOOKS EXACTLY THE SAME. '6o NOT OK
BACK. (Paus4.)

TURN TO PAGE 13 AND LOOK AT THE DRAWING. (Paul N NOW TURN 1) THE NEXT.
PAGE AND MARK THE DRAWING THAI E00KS EXACTLY THE. AME. (Pause.)

TURN TO PAGE.15 AND.LoOK AT Tfw. DRAWING. (Pause.) NOW TURN TO .THE NEXT ;

PAGE AND MARK IHL la LOOK:: EXACTLY THE SAME. (Pause.)

TURN TO PAGE 17 AND AT TY: DlaLNG. (Pause.) NOW TURN TO THE NEXT
PAGE AND MARK THE 1",:AV:;;i; 1.00KS EXACTLY THE SAME. (Pause.),

TURN TO PAGE 19 AND LOk,.. AT Till. DRAWING. (Pause.) NOW TURN TO THE NEXT.
PAGE AND MARK THE DRAWING THAT. LOOKS EXACTLY THE. SAME. (Pause.) . NOW
WE'RE FINISHED WITH THE FIRST BOOKLET.

TURN TO PAGE 21 AND LOOK AT THE DRAWING. (Pause.) NOW TURN TO THE NEXT
PAGE AND MARK THE DRAWING THAT LOOKS EXACTLY THE SAME. (Pause.)

TURN TO I/ AND LOOK AT THE DRAWING. (Pause.) NOW TURN
NEXT PAGE AN ARK -THE DRAWING THAT LOOKS EXACTLY THE SAME.
LOOK BACK. (Pause.)

TURN TO PA!.;I: 25 AND LOOK AT THE DRAWING. (Pause.) NOW TURN
PAGE AND MARE THE DRAWING THAT LOOPS THESAME. (Pause.)

00'

TURN TO PAGE 27 AND LOOK AT THE D WING.
PAGE AND MARK THE DRAWINGIUAT LOOKS THE

.TURN TO PAGE 29 AND LOOK AT THE DRAWING.
PACE AND MAillis lia: DRAWING THAT LOOKS THE

TURN 'IC PAGE
PAGE AND MARK

TURN TO PAGE
PACE. ANL MARK

TURN TO'PAGE
yACE AND MARE

31 AND 140K AT THE DRAWING.
THE DRAWING THAT LOOKS THE

r
33 ANC LOOK AT THE DRAWING.
THE DRAWING THAT LOOKS THE

35 AND LOCK AT THE DRAWIlb.
THE BRAVING° THAT LOOKS THE

TUR:.7-I0 PAGE 37 AND LOOK AT THEDRAWING,
PAI,E AND MARK THE DRAWING THAT LOOKS /THE

TO THE
DO NO1

TO Tlik toEXT

(Pause.) NOW TURN TO
SAME. (Pause.)-

(Pause.) NOW TURN TO
SAME. (Pause.)

(PaUse.) NOW TURN TO
SAME. (Pause.)

(Pause.) NOW TURN
SAME. (Pause.)

THE NEXT

THE NEXT
r

THE NEXT

TO THE NEXT

(Pate.) NOW TURN TO THE NEXT
SAME. (Pause.)

(Paule.) NOV TURN TO THE NEXT
SAME. (Pause.)

TI.R:1 TO PAGE 39 AND LOOK. AT THE DRAWING. (Pause.) NOW TURN- TO THE NEXT
.A(;t. AND MARK ILE DRAWING I1M' LOOKS THE SAME. (pauSe.) THAT IS THE LAST
(XEST1ON IN THIS BOOKLET. (Collect booklets.)

a
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Directions for Booklet.IB

0 (Primati,Instructions).
t A .

(For Kindergarten enter the name inform.Stion. For grade three direCt
students to filL in their name.) r

I
2i

DO NOT TURN THE PAGE 'UNTIL L.TELL YOU TO. IN VI.; BOOKLET ARE QUESTIONS
ABOUT THE WAYS IN WHPCHAMINGS ARE SIMILAR AO DIFFERENT. YOU WILL MARK YOUR
ANSWERS BY MARKING AN X ON THE DRAWINGS YOU CHOOSE., WHEN YOU'RE NOT SURE OF
AN ANSWER, MARK THE ANSWER YOU THINK IS,, RIGHT. WHEN YOU WANT TO CHANGE AN
ANSWER RAISE YOUR. HAND AND I WILL HELP YOU CHANGE IT. OPEN,YOUR BOOKLET TO

PAGE 1. (Demonstrate.) .

ON TAIS PACE IS .AN EXAMPLE THAT HAS ALREADY BEEN MARKED. LISTEN CAREFULLY'

WHILE I READ THE DIRECTIONS AT TIE TOP. (Note for Kindergarten: Substitute

overhere" for both ."on the right!' and "on the left." Using a test booklet,
demonstrate the stimulus and item responsepositions teferred'to by "ovei

here.") IT SAYS, "PUT AN X ON THE DRAWINGS (on the right)4THAT HAVE EXACTLY

THE SAME SHA,E AS THE ONE the left)." (Repeat sentence.) WERE THE

"X's" MARKED ON THE CORRECT DRAWING? (Wait for response.) YES,'THEY WERE;

I

TURN TO .PAGE 2. .

NOW WE WILL DO-ANOTHER EXAMPLE, BUrtiiIS TIME YOU WILL MARK THE "X'$" ON

THE DRAWINGS. WHEN YOU MARK.. R ANSWERS START AT THE. TOP AND LOOK- AT N.

EACH DRAWING, ONE AT A TIME. 1UT'AN X O} THE. DRAWINGS ON THE RIGHT THAT
HAVE EXACTLY THE SAME - SHAPE AS THE pNE ON 411.E LEFT. YOU CAN LOOK BACK AT ..-

THE DWING ON THE LEFT IF YOU ARE NOT SURE. (Repeat the direction's; pause.)

YOU SPULD HAVE ,MARKED AN X ON THIS ONE.' (Pointtio middle draWing in top

row.) YOU ALSO SHOULD HAVE MARKED AN X ON THIS ONE. (Point to first

drawing in bottom row.) ANEPAN X'ON THIS ONE. (Point toblast drawing
in botton Tow.). THESE ,THREE DRAWINGS ON THE RIGHT HAVE EXACTLY THE
SANE SNAPE AS ,THIS AE. ARE THERE ANY QUESTIONS ABOUT WHAT TO DO ?, (If'

there are questions, gd back over the two example,problems.) THERE WILL

ALWAYS,BE MORE THAN ONE DRAWING.TO MARK. WHEN YOU ARE.NOT SURE OF AN ANSWER,

MARK THE DRAWINGS YOU THINK ARE RIGHT. RAISE YOUR HAND WHEN YOU WANT TA.

CHANGE AN ANSWER. NOW TURN TO PAGE 3'.

(Pace children through the test. Wait until all children have completed

an item fore proceeding to';he next item. For each item carefully cheek

to see that each child is on the correct page.)'

RIGHT) THAT HAVE EXACTLY THE SAME SHAPE
lem 1.) (Repeat sente%ce. Pause.) TURN . .

. .

"PUT AN X ON THE'DRAWINGS (ON THE
AS THE ONE (ON THE LEFT)." (Prob

ip PAGE 4.

WHEN YOU MARK YOUR ANS14RS START
AT A'TIME. LISTEN. "PUT AN X ON
EXACTLY THE SAME SHAPE AS THE ONE
DRAWINGS (ON THE RIGHT) THAT HAVE
THE LEFT)." (Problem 2.) (Pause

AT THE TOP AND LOOK 'grxkcit DRAWING, ONE
THE DRAWINGS (ON THE RIGHT) THAI: HAVE
(ON THE LEFT). . . *PUT AN X ON THE :

EXACTLY THE SAME SHAPE tS THE ONE (ON
.) TURNNTO PAGE 5.

4.
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WHEN YOU NARK YOUR ANSWERS START AT'' THE !TOP AND LOOK AT ElkCH DR,AWING,P
ONE AT A :TIME. LISTEN. "PUT AN X ON THE DRAWINGS.(ON THE RIGHT) THAT
HAVE EXACTLY THE SAME SUPE A5 THg ONE (ON THE LEVT). . . PUT AN X ON
THE DRAWINGS (ON THE RIGHT) THAT HAVE EXACTLY. THE SAME SHAPE'AS THE'ONE
(lr THE LEFT)." (Problem 3) (Pause.) TURN To PA6 6.

sto**********************************************************************
oilier, 6 Instrpctions for Kindergarten

NOW YOU WILL ANSWER QUESTIONS THAT ARE DIFFERENT FROM BEFORE. I AM WING
TO READ THIS NOTION (Point.) ABOUT THE DRAWINGS AT THE TOP OF THE PAGE.
(Point.) I WILL ALSO REAiYHOUR DIFFERENT ANSWERSTO THE QISTION. (Point
to each answer choice aid inJicate that a is one answer, b is another answer,
etc., throughgdO,ONLy ONE. or THESE FOUR ANSWERS IS CORRECT. YOU ARE TO
MARK AN X ON LETTWi, c.;, or d TO SHOW THE ANSWER YOU THINK IS RIGHT.
YOU 11ILL1ItARK AN X ON cl;;LY oNEOF THESE LETTERS. WHEN YOU DON'T KNOW TUE
ANSWER, YOU CAN MARK d, WHICH SAYS "I DON'T KNOW." DO YOU HAVE ANY QUESTIONS
ABOUT WHAT TO, DO? (Repeat the ahove procedure if netesiary. Read the
question and answer choices on page' twice. Point to.each answer choice
as you read it aioud.)

fr
PROBLEM L.': ARE(ALL OF THE THREE-SIDU FIGURES EQUILATERAL TRIANGLES?

4

A - YES, AL4 OF THI04 ARE EQUILATERAL TRIANG1.ES.

B SOME OF THEM ARE $OT EQUILATERAL TRIANGLES.

Ce- NO, NONE OF THEM ARE EQUILATERAL TRIANGLES,.

OR

-f

U- I DON'T K.4bw.

(Pause.) (Read question and answer chdices on page 6 twice.)
***************************************************************************

PAGE 6 Instructions for Grade Three
NOW YOU 'WILL ANSWER QUESTIONS THAT ARE'DIFFERENT PROM BEFORE. I WILL READ
THE QUESTION THAT ASKS ABOUT THE DRAWINGS AT THE TOP OF THE PACE. I WILL
ALSO READ THE FOUR DIFFERENT ANSWER comas VOR THE QUESTION--ANSWER CHOICES

c, and d. ONLY ONE OF THESE ANSWERS IS CORRECT. YOU ARE TO MARK X
t, ON THE LETTER OF THE ANSWER CHOICE THAT YOU THINK IS RIGHT. WHEN YOU DON'T
'KNOW THE ANSWER, YOU CAN MARK d, WHICH SAYS "I DON'T KNOW." YOU MAY READ.
ALONG SILENTLY AS I READ OUT LOUD. READY?

25
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PROBLEM 4: ARE ALL OF*THE TlikEL-SIDED FIGURES ABOVE EQUILATERAL TRIANGLES?

A -EYES, ALL OF THEM ARE EQUILATERAL TRIANgLES.

B - NO, SOME OF THEM ARE NOT EQUILATERAL TRIANGLES.
O

C NO, NONE OF THEM ARE EQUILATERAL TRIANGLES.

OR

D - I DON'T KNOW..

(Pause.) (Read the question and answer choices on page 6 twice.)

MARK YOUR ANSWERc.AND TURN WO PAGE 7,

**************************ic**************************************************

PAGES 7-13 Instructions for Kindergartei and Grade Three
(1) Using your test buuklet, read aloud each question end the answer-choices

(2) Pace students through the items. Wait until-all students have completed
All item before proceedj.Ag to the next item.

(3) Check to see that all students are on the right page.

<4) For Kindergarten point to each answer choice as you read it aloud.

PROBLEM 5: ARE ALL OF THE EQUILATERAL TRIANGLES ABOVE TRIANGLES?

A.- NO, ONLY SOME OF THEM ARE TRIANGLES.

B = NO,NONE OF THEM ARE TRIANGLES.

C 'tES, ALL OF THEM ARE TRIANGLES.

OR

D I DON'T KNOW.

(Pause.) (Read the question and anqu,r choices on page 7 twice.)

MARK YOUR ANSWER AND TURN TO PAGE 8.

PROBLEM 6: IP YOU TOOK ALL THE EQUILATERAL TRIANGLES AND THE RIGHT
TRIANGLES ABOVE AND PUT THEM TN A GROUP THERE WOULD BE THERE
WERE THREE-SIDED FIGURES.

OR

A - FEWER OF THEM THAN

B - MORE OF THEM THAN

C THE SAME AMOUNT OF THEM AS

D 1 DON'T KNOW.

p-

(Pause.) (Read the question and answer choices on p4ige 8 twice.)
t

MARK YOUR ANSWER AND TURN TO PAGE 9,

MP



r

24 BEST tOPY AVAILABLE
46,E t.likr

PROBLEM 7: ARE ALL OF THE RED FIGURES ABOVE EQUILATERAL TRIANGLES?

OR

A -NO, SOME OF THEM ARE NOT EQUILATERAL TRIANGLES.

B - YES, ALL OF THEM ARE EQUILATERAL TRIANGLES.

C No ` }NE OF THEM ARE EQUILXFERAL TRIANGLES.
)

D - I t- KNOW. -

(Pa1ise.) (Read the question and answer choices on page 9. twice.)

MARK YOUR ANSWER AND ['URN TO PAGE 10.

PROBLEM. 8: ARE AIL Hi' Tt:E SMAL1. FIGURES ABOVE EQUILATERAL TRIANGLES?

*4. - NO, SOME OF M .% ARE NOT EQUILATERAL TRIANGLES.

B - YES, AIL OF THEM ARE EQUILATERAL TRIANGLES.

C - NO, NONE OF THEM ARE EQUILATERAL TRIANGLES.

OR

D - I DON'T KNOW..

0 (Pause.) (Read the question and answer choices on page 10 twice)

MARK YOUR ANSWER AND TURN TO PACE 11.

PROBLEM 9.: ARE ALL OF THE TRIANGLES ABOVE POLYGONS?

.A - NO, NONE OF THEM ARE POLYGONS.

B.- YES, ALL OF THEM ARE POLYGONS.

C NO, ONLY SOME OF THEM ARE POLYGONS.

OR
,

D - I DON'T KNOW.

(Pause.) (Rend the question and answer choices on page 11 twice.)

MARK YOUR ANSWER AND TURN TO PACE 12.

6 PROBLEM 10: ARE ALL OF THE POLYGONS ABOVE TRIANGLES?

A - NO, SOME OF THEM ARE NOT TRIANGLES.

B YES, ALL OF THEM ARE TRIANGLES.

C NO, NONE OF THEM ARE WANGLES.

OR
4

D - I DON'T KNOW.

(Pause.) (Read the question and answer choices on page 12 twike.)

MARK YOUR ANSWER AND TURN TO PAGE 13.

27
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PROBLEM 11: IF YOU TOOK ALL OF TUE TRIANGLES AND THE RECTANGLES ABOVE

AND PUT THEM IN A GROUP THERE WOULD BE THEM: WERE POLYGONS.

a

OR

r".

A - FEWER OF THEM THAN

B - MORE OF THEM THAN

C - THE SAME AMOUNT OF THEM' A$

D I DON'T KNOW

25

(Pause.) (Rad the question and answer choices on page 13 twice.)

MARK YOUR ANSWER AND SToP.
***A***************************************************56******************

PAGE 14 Instructions for Kindergarten and Grade Three

BELOW ARE FOUg.DRAWINGS. FUT AN X ON THE ONE THAT IS DIFFERENT FROM THE

OTHER THREE . . . PVT AN X ON THE ONE THAT IS DIFFERENT FROM THE OTHER
.THREE. (Pause.) (Froblem 12a) TURN TO PAGE 15.

BELOW ARE FOUR DRAWINGS. PUT AN X ON THE ONE THAT 'IS DIFFERENT FROM THE

OTHER THREE. . . PUT AN X ON THE ONE THAT IS DIFFERENT FROM THE OTHER

THREE. (Pause.) (Problem 12b) TURN TO PAGE 16. ,

BELOW ARE FOUR DRAWINGS. PUT Al X ON THE ONE THAT IS DIFFERENT FROM THE

OTHER THREE . . . PUT AN X ON THE ONE THAT IS DIFFERENT FROM THE OTHER
0

THREE. (Pause.) (Problem 12c1

THIS IS THE LAST PROBLEM IN T#16 BOOKLET. (Collect answer booklets.)
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Directions for Booklet IB
(Intermediate Intuructions)

WRITE YOUR NAME IN Tlig SPACE AT 1111, TOP or THE FRONT PAGE. (Pause.)
TURN TO PAGE 1.

IN THIS SECTION YOU ARE TO MARK ALL OF THE DRAWINGS ON THE RIGHT THAT
ARE LIKE THE DRAWING ON THE LEFT IN SOME WAY. THERE WILL ALWAYS BE MORE
THAN ONE DRAWING TkAT SHOULD BE MARKED. LOOK AT EXAMPLE "A" BELOW.

PUT AN "k" ON THE DRAWINGS ON THE RIGHT THAT HAVE EXACTLY THE SAME SHAPE
AS THE ONE'ON-THE LEFT.

TWO OF. THE DRAWINGS ON THE RIM HAVE "X's" ON THEM BECAUSE THEY AVE
EXACTLY THE SAME SHAPE

L's.:; oNi. ON THE LEFT, THEY ARE ALSO ROUND.

BELOW IS ANOTHER EXANIPLELT rImE YOU ARE TO MARK THE "X's." ON
THE DRAWINGS.

PUT AN "X" ON THE 'DRAWING:: ON THE RIGHT THAT HAVE EXACTLY THE SAME SHAD.
AS THE' ONE ON THE LEFT, YoU CAN LOOK BACK AT THE DRAWING ON THE LEFT
IF YOU ARE NOT SURE. (Pause.)

YOU SHOULD HAVE MARKED '.'X's" 'ON THE .MIDDLE ONE IN THE TOP ROW AND THE
FIRST AND LAST ONE IN THE BOTTOM ROW BECAUSE THEY HAVE EXACTLY THE SAME
SHAPE AS THE DRAWING pN THE LEFT. ARE THERE ANY QUESTIONS ABOUT WHAT
TO DO? (Pause - if there are questions, go back Over the two example
problems.)

LOOK AT PROBLEM 1 ON PAGE 3.' PUT AN "X" ON THE DRAWINGS ON THE RIGHT
THAT HAVE EXACTL't THE SAME SHAPE AS THE' ONE ON :42 LEFT. (Pause.)
TURN TO PAGE 4.

PROBLEM 2.; PUT AN "X" ON THE DRAWINGS ON ,THE R7 ;HT THAT HAVE EXACTLY
THE SANE, SHAPE AS THE ONE ON THE LEFT. (Pause.) TURN. TO PAGE 5.-

PROBLEM PUT AN "X" ON THE DRAWINGS ON THE RIGHT THAT HAVE EXACTLY THE
SAME SHAPE AS THE ONE ON THE LEFT. (Pause.) TURN TO PARE 6.

TIIIS SECTION DEALS. WITH THE WAYS THAT A DRAWING CAN BE PUT INTO MORE THAN
ONE GROUP. FOR EACH PROBLEM YOU WILL SEE A GROUP OF DRAWINGS AND AN
INCOMPLETE STATEMENT ABOUT THi:: DRAWINGS. YOU ARE TO SELECT TH4ANSWER THAT
WILL CORRECTLY COMPLETE THE STATEMENT. MARK AN "X" ON THE LETTER THAT
IDENTIFIES THE CORRECT ANSWER. FOR SOME OF THE QUESTIONS YOU MAY NOT KNOW
THE CORRECT ANSWER. IF NOT, MARK THE LETTER BY "I DON'T KNOW." IF YOU ,

'WISH TO CHANGE AN ANSWER, DRAW A CIRCLE AROUND THE "X" THAT YOU THINK IS
CORRECT.

I
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(For problems 4 through 12 read aloud each, question and the answer
choices. Pace the students through the items. Wait until'the students
have completed an item before proceeding to the next item. Make sure
all the students are on the right page.)

QUESTION 4; ARE ALL OF THE THREE-SIDED FIGURES ABOVE EQUILATERAL TRIANGLES?

OR

A - YES, ALL OF THEM ARE EQUILATERAL TRIANGLES.

B - NO, SOME OF THEM ARE NOT EQUILATERAL TRIANGLES.

C- Nd,'NONE OF THEM ARE EQUILATERAL TRIANGLES.

D - I poN'T KNOW.

(Pause.)

QUESTION5,4 ARE ALL OF THE EQUILATERAL TRIANGLES ABOVE TRIANGLES?

OR

A - NO, ONLY SOME OF THEM ARE TRIANGLES.

B - NO, NONE OF THEM-ARE TRIANGLES.

C - YES; ALL OF THEM ARE TRIANGLES.

D I DON'T KNOW.

(Pause.) 4

QUESTION 6: IF YOU TOOK ALL OF THE EQUILATERAL TRIANGLES AND THE RIGHT
TRIANGLES ABOVE AND PUT THEM IN A GROUP THERE WOULD BE THERE
WERE THREE-SIDED FIGURES.

OR

A j FEWER OF THEM THAN

B - MORE OF THEM THAN

C THE SAME AMOUNT OF THEM AS

D DON'T KNOW.

-(Pause.)

(QUESTION 7.: ARE ALL OF THE ,RED FIGURES ABOVE EQUILATERAL TRIANGLES?

A - NO, SOME OF THEM ARE NOT EQUILATERAL TRIANGLES. .

- YES, ALLOF THEM ARE EQUILATERAL TRIANGLES:

C - NO, NONE OF THEM ARE, EQUILATERAL TRIANGLES.

OR

- 1 DON'T KNOW.

(Pause.) TURN TO PAGE 10.

0.

I '20

Y
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LOOK AT THESE SIX DRAWINGS AND ANSWER QUESTION 8.

QUESTION 8: ARE ALL OF THE SMALL FIGURES ABOVE EQUILATERAL TrA4GLES?

OR

A NO, SOME OF 'THEM ARE NOT EQUILATERAL TRIANGLES..

B -- YES, ALL OP THEM ARE EQUILATERAL TRIANGLES.

C NO, NONE OF THEM ARE EQUILATERAL TRIANGLES.

D - I DON'T KNOW.

(Pause.)

LOOK AT THESE EIGHT DRAWINGS AND ANSWER QUESTIONS 9-11 .

clugsma 9; ARE ALL OF THE 'TRIANGLES 'ABOVE POLYGONS?

A - NO, NONE OF THEM ARE POLYGONS.

B - YES, AL'L OF THEM ARE POLYGONS.

C NO, ONLY SOME OF THEM ARE POLYGONS.

OR

D 7 DQN'T KNOW.

(Pause.)

ON

QUESTION 1O: ARE ALL OF THE POLYGONS ABOVE TRIANGLES?

A - NO, SOME OF THEM ARE, NOT TRIANGLES.
0

B - YES, ALL OF THEM ARE TRIANGLES.

C - NO, NONE OF ,THEM 4RE TRIANGLES..

OR

D I DON'T KNOW.

(Pause:)

QUESTION 11: IF YOU TOOK ALL OR THE TRIANGLES AND.THE RECTANGLES ABOVE
AND PUT THEM IN A GROUP THERE WOULD BE THERE WEKE POLYGONS:

A - FEWER OF THEM THAN

B - MORE OF THEM THAN

C - THE SAME AMOUNT OF THEM AS
4

oA
1

D I DON'T KNOW.

(Pause.) TURN TO PAGE 14

31

a

I



sa

BEST COPY AVAILABLE

PROBLEM 12a: BELOW ARE FOUR DRAWINGS. PUT AN X ON THE ONE THAT
IS DIFFERENT FROM THE OTHER THREE.

PROBLEM .12b: BELOW ARE FOUR DRAWINGS. PUT AN X ON THE ONE THAT IS
DIFFERENT FROM THE OTHER THREE.

PROBLEM'12c: BELOW ARe`i'OOR DRAWINGS. PUT AN X ON THE ONE THAT IS
ITTRBITTYkom THE 'OTHER THREE.

THIS jr 'SHE LAST PROBLEM IN THIS BOOKLET. (Collect answer booklets.)

0

32
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a

Directions for BO'okle3 IC

(For Kindergarten complete'th requested Name Information. Direct older
students tb complete the Name Information...)
***********************************************************)**************

Primary Instructions
OPEN YOUR BOOKLET TO PAGE 1. ZN THIS SECTION YOU ARE TO SOLVE PROBLEMS
ABOUT THE DRAWINGS THAT ARE GIVEN. WE WILL DO FACT QUESTION AS WE DID
BEFORE. I WILL READ EACH QUESTION AND THE DIFFERENT ANSWERS. YOU ARE
TO MARK AN X ON THE LETTER OF THE ANSWER CHOICE THAT YOU THINK IS RIGHT.
YOU MAY READ ALONG SILENTLY AS I READ OUT LOUD. READY?

(Using your test booklet, read each question and its answer choices twice.
Pace students through the questions. Wait until all students have completed
an item before proceeding to the nekt
*******************************************************************4*******

Intermediate Instructions
WRITE YOUR NAME IN THE SPACE AT THE TOP OF THE FRONT PAGE. (Pause.) TURN TO
PAGE 1. (Pause.) IN THIS SECTION YOU ARE TO. SOLVE PROBLEMS ABOUT` THE DRAWINGS
THAT ARE GIVEN. FOR EACH QUESTION, YOU ARE TO SELECT THE CORRECT ANSWER FROM(
THOSE GIVEN. rARK AN "X" ON THE LETTER THAT IDENTIFIES THE CORRECT ANSWER.
IF YOU DON'T tNow THE CORRECT ANSWER, MARK AN 'HIV ON THE LETTER BY "I DON'T
KNOW."

(In this section read,aloud tach question and the answer choices. Pace the,
students through the items. Wait until 'the,, students have completed an item
before proceeding to the next item. Make sure all the students are on the
right page.)
*************0000*************************************#**********************

PROBLEM 1:' ANGLES X, Y., AND 1 HAVE EXACTLY THE SAME NUMBER OF DEGREES.
SUPPOSE THAT SIDE IS 2 INCHES LONG. ,HOW LONG IS SIDE x?

A. 1 INCH''

B. 2 INCHES

4 3 INCHES

D. IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

OR

E. I DON'T KNOW.

(Pause.)

PROBLEM 2: SUPPOSE THAT ONE SIDE OF THIS EQUILATERAL TRIANGLE IS 2 INCHES
LONG.' THE PERIMETER OF THE TRIANGLE WOULD BE:

to

A. 12 INCHES

B. 6 INCHES

C.' 3 INCHES

D. IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

OR

E. I DON'IrKNOW.

(Pause.) 33
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PROBLEM 3a: LINE v BISECTS THE UPPER ANGLE OF THIS.EQUJLATERAL TRIANGLE.
SUPPOSE THAT SIDE z IS 2 INCHES LONG. HOW MANY DEGREES ARE IN ANGLE Y?

OR

A. 30°

B. ,60°

C. 90°

D. IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

E. I bONIT KNOW.

(pause.)

J

PROBLEM 3b: LINE v BISECTS THE Ul5PER ANGLE OF THIS EQUILATERAL TRIANGLE.
SUPPOSE THAT SIDE z IS 2 INCHES LONG.' LINE W WOULD THEN BE:

A - 1 INCH

B - 2 INCHES

C'- 3 INCHES

D - IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.
.

OR

E - I DON'2 KNOW.

(Pause.)

PROBLEM 4: SIDES u, v, AND w ARE OF.EQUAL LENGTH. HOW MANY DEGREES
.ARE ANGLE V?

OR

A. 60°

B. 90°

C. 120°

a

D. IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

E. L DON'T KNOW.

(Pause.)

PROBLEM 5: ONi SIDE OF THIS EQUILATERAL TRIANGLE IS 2 INCHES LONG. SUPPOSE
THAT THERE, AS A SECOND TRIANGLE THAT WAS SIMILAR TO THIS ONE. HOW LONG
'WOULD ONE SIDE OF THE SIMILAR TRIANGLE BE?

A; 1 INCH

B. "2 INCHES

C. 3 INCHES'

b. IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

OR

K. I DON'T KNOW.

(Pause.)

34
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PROBLEM 6: SITES u, v, ANDY ARE OF EQIJAT. LENGTH. THEREFORE, ANGLE W
IS ANGLE V.

A. LARGER THAN

B. SMALLER THAN

C. EQUAL TO

D. IT,IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

OR

E. I DON'T KNOW.

(Pause.)

PROBLEM 7: ANGLES X', Y, AND Z EACH HAVE EXACTLY THE SAME NUMBER OF DEGREES.

THEREFORE, SIDE x IS SIDE Y.

4

r

OR

A. LONGER THAN

B. SHORTER THAN

*C. EQPAL TO
Xs

D. IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

,E. I DON'T KNOW. 4 f,

(Pause.)

PKOHLEM Sac LINE 2 BISECTS THE UPPER ANGLE OF THIS EQUILATERAL TRIANGLE.
ANGLE X IS ANGLE Y.

OR

A- LioRGER THAN.

13 - SHORTER THAN

C -*EQUAL TO

D IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

E - I DON'TKNOW.

(Pause.)

PROBLEM 8b:.. LINE p BISECTS THE UPPER ANGLE oji THIS EQUILATERAL TRIANGLE,
iHEREFORE, LINE in IS LINE n.

A. LONGLik THAN'
4I P

B. SHORTER THAN

C. EQUAL To

D. IT IS IMPOSSIBLE TO TELL WITHOUT MEASURING.

OK

E. I DON'T .KNOW. 0

( Pause.).

25
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ilkoBLEM 9:. THIS IS AN EQUILATERAL
WAS MADE LARGER BY INCREASING THE
SHAPE OF THE NEW TRIANGLE WOULD BE

A. SIMILAR TO

OR

B. DIFFERENT FROM

C. ALMOST THE SAME AS

D. I DON". KNOW.

TRIANGLE. SUPPOSE"ITHAT THE TRIANGLE
LENGTH OF EACH SIDE BY 1 INCH. THE

THE DRAWING ON THE LEFT.

(Pause.)

PROBLEM 10: THIS IS AN EQUILATERAL TRIANGLE WITH SIDES x, -Y, AND z.
ITS PERIMETER IS

*

OR

A. THREE TIMES .11a: LENGTH OF SIDE x, OR x, OR z.

B. THREE TT.MES THE LENGTH OF THE SUM OF THE SIDES x, ana z.

C. TWO-TIMES THE LENGTH OF SIDES x, My., OR z.

D. I DON'T KNOW.

(reuse.)

PROBLEM 11: COMPLETE THE FOLLOWING SENTENCE: "IF TK THREE SIDES OF
A TRIANGLE ARE OF EQUAL LENGTH,

AIR THE ANGLES OF THE TANGLE ARE NOT EQUAL IN THE NUMBER OF DEGREES.

B. ONE ANGLE OF THE TRIANGLE IS SMALLER THAN THE OTHER TWO ANGLES.

OR

it

33

C. THE ANGLES OF THE TRIANGLE ARE EQUAL IN THE NUMBER OF DEGREES.

D. ONE ANGLE OF THE TRIANGLE IS LARGER THAN TUE OTHER TWO ANGLES.

E. I 'DON'T KNOW.

(Pause.)

ROBLLM 12: COMPLETE THE FOLLOWING SENTENCE: "IF THE ANGLES OF A TRIANGLE
!E. EQUAL IN THE NUMBER OF' DEGREES, 1t

A. ONE SIDE OF THEtRIANGLE IS LONGER THAN THE OTHER TWO SIDES."

6. ONE SIDE OF THE TRIANGLE IS SHORTER THAN THE OTHER TWO SIDES."

C. THE SIDES OF THE TRIANGLE ARE NOT EQUAL IN LENGTH."

D. THE SIDES OFITHE TRIANGLE ARE OF EQUAL LENGTH."

E. I DOWT KNOW.

(Pause.)

36
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PROBLEM 13: COMPLETE THE FOLLOWING SENTENCE: "THE PERIMETER OF AN
EQUILATERAL TRIANGLE IS THE LENGTH OF ANY SIDE."

OR.,

A. TWO TIMES ,

B. THREE TIMES

C, FOUR TIMES

D. I DON'T KNOW.

(Pause.)

0

PROBLEM 14: COMPLETE THE youowING SENTENCE: " A LINE IIHAT BISECTS
ANY ANGLE OF AN.EQUILATERAL TRIANGLE FORMS TWO WHEN IT INTERSECTS
THE OPPOSITE SIDE."

OR

A. UNEQUAL ANGLES

B. EQUAL ANGLES

C. UNEQU44 LINES

D. EQUAL LINES

E. 1 DON'T KNOW.

(Pause.)
1.0

PROBLEM 15: COMPLETE THE FOLLOWLNG SENTENCE: "ALL EQUILATERAL TRIANGLES

A. NOT IDENTICALr.
B. CONGRUENT

C. SIMILAR

D. /HE SAME

OR

'E. I DON'T KNOW.

(Pause.)

THLS IS THE LAST PROBLEM IN THIS BOOKLET.

4

(Collect test booklets.),
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COPILIOWLE
Directions for Booklet ID

**********************************************************1*****************

(For Kindergarten complete the requested Name Information. Direct older
i students to ,complete the Name Information.)

.

********************#*****************************************************.

Primary Instructions

OM YOUR BOOKLET TO PAGE 1. IN THIS SECTION YOU AEE TO TELL THE WORD OR.
PHRASE THAT BEST FITS THE DRAWING OR DRAWINGS. THAT ARE TALKED ABOUT IN THE
QUESTION. WE WILL DO EACH QUESTION AS WE DID BEFORE. READY?

(Using your test booklet read each question and its answer choices twice.
KINDeRGARTEN ONLY: When two groups of drawings are shown for a question,
point to the group as you read it in the question; point to each answer
choice as you read it aloud.)
********************************************************10*******************

Intermediate Instructions

WRITE YOUR NAME AT THE TOP OF THE r'AGE. (Pause.) TURN TO PAGE 1. (Pause.)
IN' THIS SECTIONf YOU ARE TO 'IDENTIFY THE WORD QR PHRASE THAT BEST FITS THE
DRAWING 'OR DRAWINGS IRDICATED. MARK :AN "X" ON THE LETTER THAT IDENTIFIES
Tii&CURItECT ANSWER. 'IF YOU DON'T KNOW THE CORRECT ANSWER, MARK AN "X"
ON' THE LETTER BY "I DON'T KNOW."

(In this section read aloud each question and the answer choices. Pace
the. students through the items. Wait until the students have completed
an item before proceeding to the next item. Make sure all the students
are on the right page.)'
*******************************************************************0*********

PROBLEM 1r SUPPOSE THAT SIDES X AND Y ARE EACH 3 INCHES LONG. CHOOSE
tat ONE'ANSWER WHICH BEST DESCRIBES .110W SIDE X IS LIKE SIDE Y. SIDE X AND
Y

OR

A. ARE OF EVEN LENGTH.

B. ARE OF EQUAL LENGTH.

C. COINCIDE IN LENGTH.

D. I DON'T KNOW.

(Pause.)

PROBLLM 2; WHICH ONE NAME BEST FITS ALL OF THE DRAWINGS- IN GROUP I
BUT DOES NOT FIT ALL OF THE DRAWINGS IN GROUP 2?

0!:

A. SQUARES

B. TRAPEZOIDS

C. TRIANGLES

D. RECTANGLES

E. I DON'T KNOW.

(Pause.) A

38
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PROBLkta:. WHAT IS THE ONE WORD THAT BEST INDICATES WHAT THE ARROW IS
POINTISG AT?

OR

A. 'PAN=

B. USE

C. SIDE

D. BASE

E. I DON'T KNOW.

(Pause.)

PROBLEM 41 WHICH OIsiFINAME BLST FITS ALL OF THE.DRAWINGS IN GROUP I BUT
DOES NOT PIT ALL QF THE DRX4IGS IN GROUP 2?

OR

A. SYMMETRICAL FIGURES

B. CLOSED FIGURES'

C. REGULAR FIGURES

"I DON'T KNOW.

(Pause.)
/-

PROBLEM 5: WHAT IS THE ONE'WORD THAT BEST INDICATES WHAT EACH ARROW ,TS
POINTING TO?

OR

A. ANGLE

B. VERTEX

C. SIDE

D. STRAIGHT EDGE

E. I DON'T KNOW.

(Pauses)

PROBLEM 6: WHICH ONE NAME BEST FITS ALL OF THE DRAWINGS IN GROUP I
BUT DOES NOT FIT ALL OF THE DRAWINGS.IN.GROUP 2?

.40

OK ,

A. SCALENE TRIANGLES

B. RIGHT TRIANGLES

C, OBTUSE TRIOGLES

D. EQUILATERAL TRIANGLES

E. I DON'T KNOW.

(Pause.)
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PROBLEM 7: WHICH ONE NAME BEST FITS ALL OF THE DRAWINGS IN GROUP I
BUT DOES NOT FIT ALL OF THE DRAWINGS IN GROUP 2?

,OR

A. SYMMETRICAL FIGURES

B. SIMPLE FIGURES

C. RNULAR FIGURES

D. I DON'T KNOW.

(Pause.)

(Collect all the booklets and the pencils)
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NOTE; On the following pages B, It,' and Y refer to the

color of the shape: B E Blue, R 0 Red, and Y Yellow, 0
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A. Put an X on he drawings on the right that have exactly
the same s as the one on the left.

Stop

B B

B. Put an X on the drawings. on the right that have exactly
the same shape as the one on the left. You can look .

back at the drawing on the left if you are not sore.

AP

B

53 Stop

0
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2.

Put an X on the drawings on the right that have exactly
the same shape as.the one on the left.

R B

Stop

R

Put an X on the drawings on the right that have exactly
the same shape as the one on the left.

Y

Stop

B

B

54

Y

B

3



'4

3. Put an X on the drawings on the right that have exactly
the same. shape as the one on the 10t.

'1 0

r.

5

B

B

B
*lb

B

z,
B Y

Y

Stop
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Ay o.
4. Are all of the three-sided figures above Pquilateral

triangles?

a. Yes, ill of them are equilateral triangles

b. No, some them :re not equilateral triangles.

c. No, none 04 Lhcm equilateral triangles.

don't knoN.

b

R

Stop

B Y

R

Are all of the equilateral triangles above triangles?

a. No, only some of them are triangles.

b. No, none of them are triangles.

c. Yes, all of them are triangles.

d. I don' know.

6
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oZt

Y

R

6. If you took all of the ,equilateral triangles and the
right triangles above and 'put them in a group there
wouId be there were three-sided figures.

a. fewer of them than

b. more of them than

c. the.same amount of them as

d. I don't know.

0

Stop

Y

R

7. Are all of the red figures above equilateral triangles?

a. No, some of them are not equilateral triangles.

b. Yes, all of them are equilateral triangles.

C. No. none of them are equilateral triangles.

d. I don't know.

57 Stop

.8
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,

8. Are all of the small
triangles?

9.

gures above equilateral

a. No, some or titr, (tre not equiliteral triangleS..

6. Yes, all of them are equilateral ,triangles.

c. No, none of them are equilateral triangles.

d. .1 don't know.

R

B

Stop

B

Are all of the triangles above polygons?

a. No, none of the-1 are polygOns.

b. Yes, all of them are polypus.

c. No, only some of them are polygons.

d. I. don't know.

R

11,
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12

10.

LJ R
6

Are all of the polygons above triangles?

B R B

a. No, some of them are not triangles.

b. Yes, all of them are triangles.

c. No, none of them are triangles.

d. I don't know.

Y

R
B

Stop

B Y

B

it

If you took all of the triangles and the rectangles above
And put them in a AFoup there would be there were
polygons.
a. fewer of them than
b. more of them than
c. the same amount of them as
d. I don't know.

13



12.a Below are four drawings. Put an 'con the one that is
different from the other three.

Stop

1,

r

4

12.b Below are four drawings. Put an X-on the one that is
different from the other three

4

Stop GO

59
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12, Below are four drawings., Put an X on the one that is,
.

different from the other three.

Stop

P
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k

a

Angles X, Y,, and Z have exactly
the same number of degrees.
Suppose that side y is2 inches
long. Hovijong is side x?

a. ?Inch

b. 2 inches

co. 3 ificbes

d. It is impossible to tell
without measuring.

e. I don't know.

Stop

Suppose that one side of.this
equilateral triangle is 2 inches
long. The perimeter of the
triangle would be

4. 12 inches

b. 6 inches

c. 3 inches

d. It is impossible to tell
without measuring.

e. I don't know. It
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Line v bisects the upper angle
of this equilateral triangle.
Suppose that side i is 2 inches
long. How many degrees are in
anglv Y?

a.' 300

b. 60°

c. 900

d. It is impossible to tell
without measuring.

e. I don't know.

Stop

Line v bisepts the upper angle
of this equilateral triangle.
Suppose that side z is 2 inches
long. Line w would then be:

Stop

a. 1 inch

h. 2 inches

C. 3 inches

d. It is impossible to tell
without measuring.

e. I don't know.

63
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C

Sides LI,
length:
II) angle

v and w are of equal
How many; degrees are
V?

a. 60°

b. 90 °

C. 120°

d. It impossible to tell
withput measuring.

e. I doil't know.

Stop

One side of this equilateral
triangle is 2 inches long.
Suppose that there was a second
triangle that was similar to this.
One. How long would one side of
the similar triangle be?

a. 1 inch

b. 2 inches

C. 3 inches

d. It is impossible to tell
without measuring.

e. I don't know.

G5
Stop

9
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Sides uo v 'and w are of equal
length:- TierefoFeo angle W
is angle V.

a. larger than

b. smaller than

c: equal to

d. It is impossible to tell
without* measuring..

e. I don'tknow.

. Stop

65

Angles X, Y, and Z each live
exactly the lame number of
degrees. Therefore, side x
is side E.

a. longer than

b. shorter than

c. equal to

d. It is impossible to tell
without measuring.

e. I don't know.

Stop

66
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t

a

Lin 2 bisects the upper angle
of is equilateral triangle.
Ang e X is. angle Y.

a. larger than

b. shorter than

c. eqUal to

d. It is impossible to tell
without measuring.

e. I dotOt know;

_,kr`"

Stop
4

Line bisects'the upper angle
of this equilateral triangle;
therefore, line m. is
line n.

a. longer than

b. shorter than

c. equal to

d. It is impossible to tell
without measuring,

e. I don't know.



I

This is an equilateral triangle.
Suppose that the triangle was
made larger by increasing the
length of each side by 1 inch.
The shape of the new triangle
would be the drawing
on the left.

a. similar to

b. different from

c. almost the same as

9

d. I don't know. .401

This is an equilateral triangle
with sides x, x, and z. .Its'

perimeter is

a. three times the length
of side x, or E, or z.

b. three times the length
. of the sum of sides x,

c. two times the length of
sides x, or Ep or z.

d. .I don't know.

Stop GS

10
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Complete the following sentence: "If the three sides
of a triangle are'ol,equal length, If

a. the angles of the triangle are not equal
in the number of-degrees

b. one angle of the triangle is smaller
.

than the other two angles

C. the angles of the triangle are equal
in the number of degreeg

d. one r1 , of the triangle is larger
than tne other two angles

e. I don't know.

Stop

Complete the following sentence: "If the angles of
a trianr,le are equal in the number of degrees,

a. one side of the triangle is longer
than the other two sides

one side of the triangle is shorter
than the other two sides,

c. the sides of the triangle are not
equal in length

d. the sides of the triangle are of
equal length

e. I don't know.

).2
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Cumplete the following sentence: "The perimeter of
an equila:'eral triangle is the length of any
side."

a. two times

b. three times

c. four times

d. I don't know.

St op

14

Complete the following sentence: "A line that bisects
any angle of an equilateral triangle forms two
when it intersects the opposite side."

a. unequal ar.gles

b. equal angles

c. unequal lines

d. equal lines

e. I don't know.

St op 0
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Complete the followir seniente: "All equilateril
triangles are

tt

I

a. not identical

b. congruent

C. similar

d. the same

e. I don't know.

Stop

71
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x

Group 1

Group 2

Suppose that sides x and E are
each 3 inches long. Choose the
one answer which best describes
how side x is likeirde x. Side
x and side- I

a. are of even length.

b. are of mal length.

c. coincide in length.

d. I don't 'know.

Stop

Which one name best fits all of
the drawings inGf6up 1 but does
not fit all of the drawings in
Group 2?

7,:ftop/

a. squares

b. trapezoids

c. triangles

d. rectangles

e. I don't know.



Group 1

E- 1
Group 2

.

What is the one word that beSt
indicates what the arrow ig---
pointing at?

a. angle

b, line

c. side

d. base

e. I don't know.

Stop

ti

73

Which one name best fits all of
the drawings inGT54 1 but does
not fit all of the drawings in
Group 2?

a. symmetrical figures

b. closed figures

c. regular figures

d. I don't know.

4

4
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Group 1

Group 2

What is the one word that best
indicates what each arrow IF--
pointing to?

a: angle
4

b. vertex

c. side

d. straight edge

e. I don't know.

Stop

Which one .,ame best fits all of
the drawings in6754 1 but does
not fit all of the drawings in
Group 2?

a. "scalene triangles

b. right triangles

c. obtuse triangles

d. equilateral triangles

I

75Stop

e.- I don't know.

7.)
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Group 1'

Group 2

A

Which one name best f its al l of
the drawings in Ur-a-up I but does
not fit all of the drawings in
Group 2?

a. symmetrical figures

b. simple figures

c. regular figures

d. I don't know.

Stop

(2
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