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knowledge o in errei.a t i on sin pa among conoopt:i. From the results of the

studies it was shown that: Cl) presenting examples and non-examples in

a. rational teaching sot promoted correct classification of unencountered

instances; (2) removal of negative instances from the rational teaching

se resulted In significant overgeneralizntion; (3) -providing a concept

definition with the rational set lit 3 or 4 instance and 3 or 4 non-

instances was not more effective in promiting concept learning than pro-

viding the rational sot alone; and (4) providing a rational =;-it of in-

stances and non-instances together with concept definition and emphasis

of relevant attributes was more effective in promoting recognition of

new instances than a presentation of teaching instances plus definition

without emphasis.
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Cmncept loruin to7iy

relcvnnt thcor-v ;Ind nrcticc, ClzIrk (1971) e--iLimiltod

i hat in lht, t r ::iicnLt t ndi es on

concept attitiument have hoer conducted in the laboratory. Par-

allel Co a 1 1 rhis experimental research, however, ha.-; been the

continuous involvement_ of" c1;isgiro,);i h(1= and curriculum

specialists in the teaching of concepts.. According Co Clark

most teachers present subject-matter content in a rather Incon-

sistPlit manner, for not only do teachers diffcr from one another

in their methods of presenting a given concept, but the same

teacher may present two different concepts in two totalty dif-

forent ways. Understanding the principles of learning concepts,

then, seems to he as worthy a goal for the classroom teacher

as for the researcher. With researchers and teachers; sharing

such common Inters, one would expect a great deal of facili-

tative interaction between laboratory and classroom, but all

too often this has not been the case. Only within the past

decade have there been attempts to extend laboratory-derived

principles of learning to the classroom setting

1



Since 1961 the t.:is(onin Ne-,curch Ind )evelopment (en ter

for Cognitive Learning h), been et-waged in research on concept

learning in laboratory and 1--hoo1 -;eLtings. The present study

is part of the programinat ie research underway at the F & D

Center to imiestigate variable!, which ;nfluence the learning of

subject-matte,- concept:,. Beenu-,e there are ,-() many different

variables which influence concept acquisition, It may he helpful

to consider the diff)2rent kinds of variable:, in terms of three

major groupings, irrcgardless of the medium which is utilized

for instruction (Klausmeicr, Davis, Ramsay, Fredrick, and Davies,

1965): instructional variables, learner variables, and concept

variables. Within such a framework the present study is focused

only on instructional variables which) affect the learning of

concepts from a printed instructional medium.

Many of the earlier studics on concept attainment were very

specific and well-controlled laboratory experiments :n which

S typically performed a sorting task on a matrix of geometric

figures which varied along a limited number of stimulus dimensions

(color, shape, etc.). Bruner earlier had done considerable

research on concept learning using such a matrix of geometric

forms. The kinds of concepts taught in the classroom, however,

are quite unlike the classic. Bruner-type concepts, particularly

because subject-matter concepts usually have an infinite rather

than a specifiable finite number of characteristic features, or



attributes. Nearly every subject taught in school cant be con-

sidered as a collection of related concepts, for as Gagne pointed

out, "concept learning constitutes by far the major portion of

the learning associate! with what is supposed to go on in schools"

(Gagn6, 1965). in classroom instruction, basic concepts are

usually presented first, and as the student builds upon -re-

viously mastered concepts Etc progresses to hi_ her order concepts.

Eventually the student is called upon to use his knowledge in

problemasolving situations and to perceive interrelationships

among the concepts he has st:died. Ont- of the most fruitful

lines of research to emerge in recent years is the investigation

of concept learning in the classroom itself, using suhjectarnatter

concepts. Only through studies which explore actual classroom

variables and processes can leirnin, research become relevant

to the real world of instruction.

BACKGROUND OF THE PROBLEM

Programmatic research at the Wisconsin R & D Center has led

the isolation of many important instructional variables

involved in concept learning (Blount, Klausmeier, Johnson,

Fredrick, 6 Ramsay, 1967; Frayer, 1970; Frayer & Klausmeier,

1971; Scott, 1970; Smuckler, 1967). Some of the specific in-

structional variables which have been studied include: number

of examples and non- examples, ratio of positive to negative

examples, variety of positive and negative ea. pies, sequence



of examples, emphasi:=; of reiev attribute Values, instructions

to recall previously learned Subconcepts,

A great deal

sear che

attention has been given by various re-

investigating the role of positive a, negative

instances in the acquisition of ronc_cpt. In 1969 Markle and

T-iemann first int=roduced set of insructional materials and

slides explaining how to analyze -d Leach concepts in such a

way a to avoid certain common errors in classification. The

first step in teaching a eonept, as suggested by Markle and

Tiemann, is to analyze the concept in terms of its relevant and

irrelevant attribute7. Thou a rational set of teaching examples

and non-examples is prepared by choosing enough examples t<o cover

the range of irrelevant attribute values and enough non-examples

to exclude each of the relevant attributes. If, for example,

a teacher wished to present the concept insect to her science

class, she might first analyze the concept in a manner similar

to the folio ing:

Concept: Insect

Criterial (Relevant) Attributes
1. invertebrate
2. six jointed legs
3. one pair of antennae
4. body parts divided into head, thorax, and abdomen

Irrelevant Attributes
1. size cf legs

type of legs, e.g., jointed
internal or external skeleton

4. body shape, e.g., elongated, stubby
5. wing size (or absence of wings)
6. mode of locomotion, e.g., flying, crawling
7. color (overall and of body arts)



Sine, Markle and Tiemann prescri enough t aching examples

to cover the ran of irrelevant attribuo values, n good set

of teaching examples for_ insect would include invertebrates with

six jointed lei one pair of antennae, and three body parts,

which differed from each other in size of legs, type of legs,

body shape, etc. In keeping with prescription, a good set

of negative examples would also bo presented, rind for the con-

cept insect at least four non-examples arc needed because there

are four relevant (defining) attributes to he excluded one at a

ti

Markle and Tiemanu 1969) not only devised a se prescrip-

tions for selecting examples and non-examples to use in instruc-

tion, b t went on _ propose a behavioral men-l- of what it

means to "really understand" a concept. They affirmed that

simply restating a definition of the concept which was presented

during instruction does not measure u le-standing. Rather, they

measure concept mastery in terms of a student's ability to classify

previously unencounterod instances as either examples or non-

examples of the concept. The student who really understands a

concept will he able to generalize to new instances what he

learned d__ring instruction. Markle and Tiemann are as interested

in the kinds of errors which are made in classification as they

are in correct categorization, and it is this concern which has

led to some interesting hypotheses about the role cif positive

and negative instances in concept acquisition. According to



Markle nd iem nn, the functien of t ifc;tanc :s is to

hr lden ud t's conceptual bound riu and him in

generalizing to instances of the concept . !f not enough-

positive Leaching examples are pros s. nted avu-n7ruction,

the hypothesized consequence Is an

tion, in Whi tho ,thdohL

or cal led undergener

1 t identify all or the new

because his coi - p-ual i ,undary ins too narrow. On the

other hand, negative instances arc equally ittilturtant in preventing

the opp-' ltc kind of

When not enough

_j,issificntion error, overgent!ralization.

ative teaching are presented during

instruction, the student's conceptual boundaries are not suf-

ficiently limited for him to discriminate certain instances as

no -members of the concept Overgeneraliz tion is a

classification error in which too many instances are identified

as examples because of the student's failure to discriminate

properly.

Several researchers at Brigham Young University (Tennyson,

Wooloy, and Merrill) have been gathering empi L al evidence or

the Markle-Tiemann prescriptions, and their findings support the

position that both examples and non-examples are important in

concept teaching. In a study involving the concept trochaic

meter (Tennyson, Woolley, & Merrill, 1972), independent vari-

ables designated as "probability, matching, and divergency"

w -e manipul'-ed to produce certaia specified classification
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behaviors, including correct ela:,,sificarion, oyergeneralization,

and undergeneralization. Tennyson et fir -t admini- red

test in which naive students were asked to classify a large

number of examples and non-examples of trochaic rioter on the

basis of the concept definition alone. Sc_ e of the more obvious

examples and non-eN, implies were easily identified by a 1-Arge

proportion of the student and those e called high- probability

instances, whereas ether exarfple s and non-examples were more

infrequently identified and were ter toed lo-probability instances.

The independent variables of matching and divergency referred

to how closely examples and non-examples resembled each other

in terms of their component attributes. Markle and Tiemann

(1969) proposed that restricting the range of teaching examples

would cause a stt.,lent to undergeneralize, or to fail to include

ail true pies of the concept when classifying new instances.

Tennyson et al. tested the assumption of Markle and Tiemann

by giving students a restricted range of examples consisting of

the concept definition and low- probability (subtle) non-examples,

but very high-probability (obvious) non-examples. The poor

selection of teaching examples resulted in significant undergen-

eralization, just as hypo he ized. In the same study using

trochaic meter Tennyson et al. presented other students with

a concept definition and a Full range of high- and low - probability

examples (obvious as well as subtle) but only very high-proba-

bility (obvious) non-examples. This experimental manipulation



vieed a very poor t ton f teaching non-examples, which

according to Markle rid Tiomann would cause the student to

overgeneralize, or to mistakenly identify new non- exampLes as

membe.7s of the concept class. The T-I v` on et al. results

confirmed that poor selection of teaching non--- = triples will

-osult in -generalization, just as Markle and 'I'iemann hypo-

thesized.

Ono dcf nev 'pp Tr=ent in some of the past' concept learni

studies is the limited .cope of the research implicatio

Markle and Tiemann have proposed how to teach concepts, but have

failed to indicate for which kinds of concepts their model is

designed. Tennyson, Woolley, and Merrill (1972) have used

concepts such as trochaic meter which e appropriate For col-

lege-age Ss, but have not explained why their research findings

necessarily have implications for concept learning at the pre-

school or primary level. Not all concepts are equally complex,

and not all concept., arc learned ire the same -ay. In discussing

the results of their studies, f- researchers have attempted

to relate their finditgs to a broader framework, or one which

accounts for the level of abstractness and complexity of the

concept itself.

To provide a conceptual framework for the research being

done on concept learning, Klausmeier (1971) formulated a de-

scriptive model of the cognitive operations involved in acquiring



concepts at various levels of abstracf;Iess and omplexity.

The four par the model are four levels in the attainment

of any concept at sue essivelv higher degrees of abstractness

and inclusiveness: concrete, identity, rudimentary classific-

atory, and formal. The process of acquiring a concept usually

involves a progression from coner formal levels, but this

is not alw Sys the case, for some concepts may not first he

attained until the formal (or highest) level. Klausmeier

operational descriptions of the four levels cif concept attain-

ment are as f-ilows:

Attainment of a concept at the concrete level is
inferred when the individual cognizes an object
that lie has experienced on a prior occasion.

Attainment of a concept at the identity level is
inferred when the individual cognizes an object as
the same one previously encountered when observed
from a different perspective or sensed in a different
modality, such as hearing or seeing.

Attainment of a concept at the classificatory level
is inferred when the individual responds to at least
two different instances of the same class as equiva-
lent even though he cannot name the attributes common
to them.

Attainment of a concept at the formal level is in-
ferred when the individual with normal language de-
velopment can accurately designate certain objects
or events as belonging to the same set and others
as not belonging to the set, can give the name of
the concept, and can name its intrinsic or societally
accepted defining attributes.

In relation to the model of cognitive operations, organismic

variables (the learner), stimulus variables (the concept), and
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environmental variables (the instructions) aye all operative

at each of the four progressive levels. The nature of the

instructional variables under investigation in the present

study are essentially those which are subsumed under formal

concept learning in the model proposed by Klausmeier. Tfle model

itself is helpful in relating seemingly diverse studios on

different levels of abstractness and complexity, and it seems

offer a acre integrated frame of reference than other more

limited and simplistic models.

PURPOSE

The present research is concerned solely with instructional

variables presumed to influence concept learning at the formal

level. The dependent variables selected to measure concept

acquisition parallel the kinds of abilities which are tapped at

the formal level. Specifically, the dependent measures in this

study are: recognition of new concept instances, knowledge of

concept definition, knowledge of interrelationships among con-

cepts, and the classification errors of overgeneralization and

undergene allzation.

Three main studies are intended to investigate the effects

of certain independent variables (number of positive and negative

instances, concept definition, and emphasis of defining or relevant

attributes) on the attainment of environrental concepts. The



specific questions to be answered are

1. What are the effects of presenting selected numbers

of positive and negative instances in the absence

of a concept definition?

2. What are the effects of presenting selected numbers

of positive and negative instances in the presence

of a concept definition?

oven presenting a Markle-Tiemann number of positive

HYPOTHESES

-1,egative instances, what are the 'ects of

defing the concept and emphasizing the relevant

( iterial) attributes?

1. It is hypothesized that the presentation of a Markle-

Tiemann number of examples and non-examples in the

absence of a definition will result in better per-

formance on the dependent measures than the presen-

tation of selected numbers of examples alone. It

is also hypothesized that the exclusion of non-

examples will result in significantly more over-

generalization.

2. It is hypothesized that when a definition of the

concept is provided, there will be no significant

differences in performance among treatments, whether

a Markle-Tiemann number of examples and non-examples

or selected numbers of examples alone are presented.

11



. It 1, hypothesized that when the Full Markle-Tiemann

set cif examples and non - examples is presented,

concept definition and emphasis of relevant attri-

butes will each facilitate concept le;Irning per-

formance on the dependent meas re s.

SUBJECTS

There were 97 Ss in Main Stti v 1,, 102 -Ss in Main Study II,

and 114 Ss in Main Study III. A 1 three main studies were con-

ducted in predominantly rural Midt,esterr schools with sixth-grade

children.

METHOD

Three lessons from the content arc of environmental educa-

tion were prepared. Each lesson dealt with one of the following

concepts: gjulation, habitat, and community. Four tests were

developed: a test on population, a test on habitat, a test on

community, and a final test over all three concepts. Test items

were designed to assess recognition of new concept instances,

knowledge of concept definition, and knowledge of interrelation-

ships among concepts.

Ss read each of the lessons and took the appropriate test

involving a total of about one hour. Approximately two weeks

later the same tests were administered as a retention measure.

Statistical comparisons of mean scores on the various

dependent measures were made, and the ordered hypotheses for
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each main study were tosted. Tu p.iirc e comparisnii , me.in

differences were performed on variables flit inc 1 i.idecI in the spe-

cified hypotheses. Univariate analyses of var

done on various test scores.

ere rilso

SIGNIFICANCE OF HE STUDY

studying the effects of certain stimulus and instr c-

tional variables on the learning of actual subject-matter concepts,

it is possible to make more realistic pis umpti.ons about the

classroom learning process. In th s respe'c`t, the present study

has implications for the classroom teacher whe is searching

for the "best" to present a particular subject-matter concept.

Insofar as the variables explored in this and ether studies aro

common to many of the a `ual school subject matte acclllilul=.'1tc r3

research may eventually lead to a formulation of prescriptive

guidelines for the teaching of classroom concepts.

The present study provides empirical :support for the kinds

of prescriptions which have been made by Markle and Ti mann as

well as Tennyson, et al The various patterns of correct and

incorrect classificati on which have been studied here may have

great utility in making preparation of materials for future

studies more efficient. In terms of development of materials

for the classroom, the results of this study may have implic

.tions for the preparation of textbooks and other printed instruc-

tional materials. Insofar as the instructional variables in
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this study are representative of variablos which lffocl ih

learning of formal concepts, the present research also has im-

plications for extension and verification of the model of co

nitive operations proposed by Klausmeier, Finally, the powerful

nature of variables such as the kind investigaLed in the present

study may lead to further hypotheses, prescriptions, and vali-

dations concerning the acquisition of concepts through printed

instructional materials,



REVIEW OF 1 F IATED LTTFRiTURE

BASIC `FERMI 101 ICY

Concept t = 'ruing literature is replete with ter ..-. possess-

ing very specialized meanings and for that reason t3 brief

explanation of so commonly used terms may pro v. belief A_ci, 1

the outset. In LILL-11s2jiyylThinking, 1 ourno ct I. define

concept a any describable regularity of real or imagined events

or objects, and state that " to learn a concept is to acquire an

understanding of formerly unr gnized regularity" (p. 177).

Learning a concept, therefore, is actually learning to categorize

in a certain way according to certain describable regularitteti.

Another more commonly used label for the "regularities or "Features"

or "characteristics" of objects and events is the term attributes.

Bruner prefers to think of attributes as a set of "cues" which signal

the identity of an object ) . Bourne et al. refer to attributes

"discriminable characteristics ", but point out that the attributes

concept may not always he clearly specifiable in terms of

physical stimuli (p. 179). The following three distinctions are

usually made concerning attributes:

1. Attributes which enter into the definition of a concept,

or those discriminable fea ores of a concept which define

15



Lh -ono, LIU1 1111w or criteria]

attribn es. Tho ro Vilflt n(tribuLc requen

rrused o me, he "dotining attribu!

the present study when eilTni al relev...- attributes

actualtv ref-'r'4 to those att-c ih it which Are included

in the deliniti he t l o=pt

For example: The defining 'iterlat, relevant)

te the concept volcano its formattorl by

molten rock f)u hini, up through hole in the earth's

crust"

There are other attributL, filch are still relevant but not

critor=ial for identification of a concept, and as such are

not included in a coacopt definition.

For example: Other attributes relevant to volcano-- but

t criterial are "being landforms" and "protruding

above the earth's surfa:e".

3. At -ibutes which vary among C members of a concept

class features or characteristics which vary from example

to example witliout altering class membership) are called

irrelevant at ibut

For example: Such attributes as ' eight", color of

surface", "geographical location", etc. have values which

differ from volcano to volcano without changing the proba-

bility of being railed "volcano ", so these attributes

are irrelevant.
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The relevant or ol arc cruci-' ii

di_stinction het woon positi'.e and nevativ oxample: a ooncopt exam

(flr inslance) poses all of iu- spool Hod defining

aitributt !,. of a rariicutar conipt, white A <fllLjC (or

negative instance) lacks ene or mcry of ,he ipociffed defining

at:-Unites of tho concept. A Inrthor distineLion involving

irrelevant attributes is mode 1)y reoarchor -Iktch as Tennyson

et at., who nso the term TlunLchcJ " to relor to examples and Lion-

examples which share it-reit:A/ant attributes as similar as possible.

A relationship ho twee exampi (or positive instances) is

termed "divergent" when the irrelevant attributes of the instances

a-0 as different as possible, and "convergent when the irrelevant

attributes are as similar as possible.

Two other terms commonly used in concept learning literature

are ,eneTalization and discrimination. Generai,ization is the act

of grouping or classifying objects or events according to their

observable similarities, as when the student applies a certain

concept label to examples he has not previously encountered. Markle

and Tiemann (1969) define generali7ation behaviorally as "making

the same response (giving the same name) to a new example which

differs, in some way, from previously met examples". Discrimination,

on the other hand, is the act of separating or distinguishing

instances of a -ertain concept as non-members of the concept class.

Behaviorally, discrimination is defined by Markle and Tiemann as

"making a different response (using a different _Label) for a non-

example which shares seine properties with previous examples".
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I I II t'

and

chner pi l't ' I ,rt-

ti I t t geuvL.Iii7c within

111 catiTorizinP., 1 hen I function

r 11,111 ticIns ;..'hi-eh nas

Thev hi e pron t hat to teach

hoth lizatior, and

'iemano (ft...elop a

1_i:-.e and imin a

the student

must he present ed with onouch posit I iustaneefi (examples) to

cover the Fhil ril Ae of atcri_hnte values associated

with the concept. In similhir ro teach r.r iminatit 1 the

student tilt t be presented with enough negafve instances (

exampie) to sv!-JemaLical_ t: tide ouch Lite role (der i n i_ng)

attributes of the concept. Markle and Tiemann refer to the

recommended i number of examples and nor --xamples as a rational set

of teaching instances,

INSTRUCTIONAL VAR1 BLES

The major ,__ ion of this chapter will be devoted to a review

of the literature on certain in true ional variables Which influence

concept learning xtua The four sections

follow will deal with type of instances presented, number of instances

presented, presence or absence of definition, and emphasis of relevant

(defining) attributes. There is a dearth of literature on the effects

of definition and emphasis, so the latter two instructional variables

will receiv less attention=



Type ol Ictstan

The retie of Inta:tect- (positive or neativc

concept learninc tas long boon so (.n(1!-H-, (1931) to ne

difference in perforrtAm'e hotweon using pesitive instances

and Ss using both positive and hegotive irc:-:tances, concluding

that negative instances did net retard ie,trnin. The \bst pi:Ho ltv

of laboratory stijciies on c,,ncopt, idontittk have shown that

performance is best when ti= are presented with all positive

La as opposed to either a mixtAre of positive and negative

instances or negative instnnees atone (Hovland Weiss, 1953;

Hut-ndocher, 1962, J964; Olson, 1963; Smack] or, 1967). D. Cecil Clark

(1971) , in reviewing much of the literatnre on conlunctive concept

attainment, has concluded that the bulk of research (20 studies out

of 25) indicates a sequence of all positive instances to he more

effective than a mixed sequence of both positive and negative instances

or a sequence of negative instances alone, Laboratory studies dealing

with the transfer of concept learning (either to new instances or

to new concepts) -ave been contradictory as to whether all positive

instances or a mixture of positive and negative instances is more

facilitative in transfer learning (Fryatt & Tidying, 1963; Masilela,

1964; Smuckler, 1967), Despite the inconclusiveness of various

laboratory studies on the role of non-examples in concept learning,

a strong case can be built for negative instances on purely rational

grounds. Markle and Tiemann view positive and negative instances

as complimentary to -ach other in function, whereby both positive
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an,1 no ive lnst 1no nr ti i11 red COT' n

err, It th3e`r iE ne t tee ins:anc,

poou iln!-:unice!=2:1) LIli tudent's coucopt al

boundaries will no 1 !=luf f t c Lon r 1 F 1 d r- h i m to dtscrIr11 t (-

be-Teen certiain ins Can that arc mem ,rs

classes Trio lence of presenti

is rho

C] more concept

o few u Live

-sif ion error L,u-med ovei_-eue a_latIon

student mistakenly idertificP some 01 the negati

whir) the

of theInstrinc

concept as positive instal The opposite kind or claqsifionLion

er -is lnder-,encet.-iliaarion, in wIil i t11e sLud,nt Loo c_c)nservative

and fails to identify all true examples of rho concept class as a

Collt4e quence of encnuilteLing too feedpc_ irive Instances during instructs

tion In summary, then, Markle and Tiemann tecommend adequate

dumb r of positive instances (examples) to prevent the error of under-

generalization, and an adequate number of riegarive instances (non-

examples) to prevent the error of ovorgeneralization. Occasionally

student falsely assumes that an irrelevant rihote is rolevant,

which results in a combination of undergeneralixation and overgener llza-

tion termed "misconception": t e student identifies some nor-examples

as examples, and some examples as non-examples. If a student can

correctly generalize and discriminate when confronted with previously

unencountered instances, Markle and Tiemann conclude that the student

has "learned" the concept.



till (1971) post-Plat( thoo t cat Bing uotte

very s,imilar tat. (l Markle 101 Fic!nanp, which calls for concept

ex in i c rc l c. 1 1 1 its i t

tion) and 2 '24:1 t noes simple s with i.rrolovant ribt_to;

those c of H i=t: lor discr; nation). Stated another

way, Merrill r sc_c mrn ends Lc I11n Lrxamples which are "dfverg it"

(irrelevant att._ but as different PO -ible and "matched" trith

respect to non- mples (irrPlovanr attributes, of the and

non-examples as similar as possible) . A study by Tennyson, Woolley,

And Merrill (1Y72) investigated various pa ins of cl rs -ification as

a function of the kinds of ins_ances which were presented during

'action. Qventy-six college woro randomly a signod

v i

, of lessons on the concept t' 7haic (consisting of

si positive and negative instances) , and Look an acquisition

test consisting of 30 previously unencountered instances of the con-

cept. Three independent variables manipulated in the study were

probability, divergency, and matchil

difficulty

Prcihahi l; c v rererred to the

the concept instance. , and was determined by computing

the percentage of students in a separate sample who correctly

classified each instance, given only a definition of the concept.

High-probability instances were ones which were identified by 60%

or more of the sample (they were obvious), whereas low-probability

instances were ones which were identified by 30 or less of the

sample (they were subtle). Tennyson et al. made the following

hypotheses for the four combinations of positive and negative instances:



1_01z-p rir 1,1111i " 111 Lanes are

examples an

levant attrlf utes,

e 'milnr

if non-

attrib

Overgnn will occur: if only -probability

is to oes are prosented, 1 es di ff er wi d Iv in

irrelevant rtributeL and i i non -ex rmpl,c.!-4 aril example.

_ire irrelevant att._ utes.

3. Undc r; #on ral titie n will. occur: ' F only high-pr _bility

instances an, presented. if examples differ widely in

irrelevant attributes, and if non -cox es and examples

share similar irrelevant tribute.

4. Misr n -.?plion will occur: tf both high- and low-probability

instances , resented, i exa ples =rr L similar to

other in irrelevant attributes, and if non-examples are

very different H irrelevant attribute s.

Each of the hypotheses above c con firmed (2 '.01) in the Tennyson

at al. study. The significance of the findings become s apparent

when each of the treatment conditions is analyzed in terms ©r the

recommendations of Markle and Tiemann as well as 1Terrill.

1. The first condition was optimal fa terms of positive and

negative examples, and resulted in correct classification.

2. The second condition presented a poor selection of

negative examples (because non-examples and examples



had irrelevant attrihnres diffe as

and resi.,:lted in

3. Ti e third and it ion

_ examples (

.nernli;!nr

nrod a poor so

AllSO Ail flit e mples were

and cud no expoe to th e-xtromes OF

concept 1 and Ited in u _Lrgenerqlization.

4. The fourth condition pre enrod poor selections of

p(7) and negativc-., c:-:amples and resulted in

mincol ception.

Tennyson Wooley, and Merrill's data support the position that both

examples and non- examples are important for effective concept teach-

ing: a wide range of examples f?FL vents under --nlization, while

a good selection of non---a pies prevents overgeneralization.

Tennyson (1971) provided substantial empirical support for the

importance of negative instances in two experiments using the

concept adverb. The first experiment was a direct replication of the

Tennyson et al. (1972) study, in which seventh-graders were told the

definition (relevant attributes) of the concept and presented with

one of the four combinations of instances used in Tennyson et al.

All of the treatment conditions in Experiment i had non-examples,

and the Ss responded on the posttest exactly as hypothesized in terms

correct classification, overge eralization, underg--eralization,

and misconception. Experiment 2 was designed to test the independent



variable o f negative in:irmi by romovir ; laro 1 ro

the nditions. on research findings dealing

th negative in tans in c iice --)t aCCci nt litera re (which

indicate that human c moot make use nogati c instnacos

nnyson hvpothesized that ,../ul d fi "spout) on the postteT-. oxactiv

as In Experimont I == Tunuys( 11 d :-7 vorod, however, that on the

adverb task used in his study, In -Iperimont 2 (without negative

instances) res cii: cdi randomly on thc_, postte6t. interpretation

was that is completely failed to acq ire the concept adverb when

prosoniod with positive instances alone. Tennyson concluded that

lgative stances are important in concept acquisition because

they Circe the S to concentrate on the relevant attribute(s) when

presenter) with a matched relationship of examples and non-examples.

(In a matched relationship the examples and non - examples are as

similar as possible in their irrelevant attributes, so the only

differences are the relevant attributes.)

rn summary, there fs st i ong evidence enny, 1971) that

contrary to the literature which discounts the value of negative

instances in concept attainment, negative instances do exert a

unique function in preventing the classification error of avergenera.lis

zation, and in forcing the student to "focus in" on the relevant

attributes of a concept.
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, t tall t erg which i Ye trit ie the optlmal

or instanco,i i aItt conc_ept:f- bc' 1-.-7,(21-,, i I1c lrl=

Iusivc a!=; IRA n sm.1H numbor Ti 1.! nupther

es iH more 1-;--ilitatiw. (AmHter 1966; illentine T en,

1955; Morrisett Land, 1950), In part, this niuv he Niue to

the t act that concepts a

of definiru attrlhei,s

1 v front another in number

and Tinenumber of 1rrt.'ievant. tt,rtf7utea,

concept cornplc y y is a function of tli number of attributes

cone opt posesses, it mu!=it be apparent that unl studies are

equivalent i_ terms of complexity the results will be inconsistent.

Per example, if Study A uses a concept with 4 relevant and 4 irrele-

vant attributes and Study B uses a di f le t n _ with only I.

relevant and 1 irrelevant attribute, the esentatt i.on of 8 inst- cos

(4 positive, 4 negative) will not constitute similar treatmen

for the two studies. in effect, Study 13 would be employing the

equivalent of four times as mnr. y inst anees Stm(y A.

The model for teaching concepts postulated by le and Tiemann

(1969) prescribes as number of positive_ and negative instances which

is dependent upon the number of attributes which a concept pt ssesses.

Again, arkle and Tiemann recommend enough positive instances to cover

the full range of irrelevant attributes (divergent) and enough negative

instances similar in irrelevant attributes to the exemplars (matched)

to systematically exclude each of the relevant attributes. This
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number or inst cons

et

, ! the t at i OIL

tonchirw, Ln=;tancc, ld IHnttve varher than ?t7 a tit*

ilt C. 11 St_, LL del) ti'11(1. 711 r 111.VOIHt.' r

atUrthutes 01 COUUel 1_0

reLevah, el oval

(197 L pro __mnod lessonN

dealing with _r.enmettic concepts iourth- and six 1g

children e dote -nine the offe t or numht t. t f in and cmphn-

sts cif= rolowint nr.rrihnto vain or: on ,oncp mnster-J

concept instances (2 po itive and nognLive) or t instances

po7itl,lvc and 4 110, lye) wore inel idis.1 in the 1i-is ns. ,--,tnLe

no instances were repeated in het study, an increase in the number

of instancos from 4 to 8 implied an nc~rt Ise in the v rie y of

inntailc as well. The IdJed le.ssons f o Four and

a multiple-choice test and a completion test which consisted of

eleven types of questions related to concept learning (specifically,

recognition of attribute mples, f.Ltribute names, concept examples

and non-examples, concept names, re f c Iwant_ and irrelevant attributes,

concept definition, and concept relationships). The results of

Frayer's study indicated that increasing the number of instances

from 4 (2 positive, 2 ne -Live ) to (4 positive, 4 negative) did

not significantly affect all cot t mastery for either fourth-

or sixth-grade children, but it did significantly iriiprove recogni-

tion of concept non-examples for the fourth graders. In Frayert

study, then, the effect of a wider variety of instances (due to an



in. reasod numhor o%ariple-; and po3-example1

disciimination on t involving I.,,co-oietric cuneePts.

Remsiad (1969) presented a serios ot plane ...,eomot:v concepts

to firt..11;',I:itie rjjj
t rid t vt.111:11 cues,

in which one of the independent ..iriahles was number of positive

instances (6 or 9). .\notlie r independent variable consisted of

five ratio!-: of positive to negative instances (all pesitives;

2 poqitivo to 1 negative; 1 pesitive to nepative; 1 positive to

2 negative; or all negatives). The results of the study showed

that there was no significant dificl-eiwt: in response when the

number of positive instances was increased From 6 to 9, but a change

from all positive instances to a ratio of two positive to one

hegaLive (2 1) produced subF;t:InLial increments above hasennc

responses. In discussing the results of his study, ilemstad suggested

that classroom instruction might berfit from the inclusion of more

negative instances and a wider variety or instances amon7, other

things.

In summary, studies comparing the effectiveness of various

numbers of instances may have failed fo produce clear-cut results

because the "optimal" number of fnst. .ces depends in part upon the

complexity of the concept itself, or how many relevant and irrele-

vant attributes it possesses. tfhen increasing the number of nositive

and negative instances results in an increase in the variety of

the instances as .well, recognition of negative instances (discrimination)



may improve Iv. fL not ,;(2e10 true howoy L 11JIL

Iv ills `s';1-; numhof In,;Lances will ry';n11

in better coucop !comity,.

Concept `Definition

Tiu12 effect of providing , i:ou___pt definition on the a

mont of concepts has never been widely studied. ditional

n

classroom approach to in though not always effective,

has been to give a definition of the concept to be tau ht and to

test the students' recall of rho definition. Fven though Adlity

to restate l definition is not a true measure of concept under-

standing, there_is some evidence that definitions do Facilitate

concept ar,cquisition, Merrill and Tennyson (1971) eonducted an

experiment in which the concept trochaic meter was taught to 180

educational psychology students at_ Brigham young University. The

four independent variables manipulated in the .study were:

1. Definition presentation (D), in which the relevant

(defining) attributes of trochaic meter -e stated.

Attribute definition (A), in which each relevant and

_levant attribute of the eon- __ defined and

the intended eanings of the subc ncepts are explained.

Exemplar /non =exemplar presentation (E), in which examples

and non-examples are presented according to the procedure

used by Tennyson et al. (1972).



Attribute prom prei-1

exi inip lc i!-; (icon-Tali eet

0 LH w,lich each

lli relevant

atti ibt and why they are- re]evint, atd each non -

example 1,e -mon1 il i n v ii rat ion t and explanatton

nil the in t: attr 1. 'butes whleh are tae King.

Hight c'ornlhinaticrtIS ot the four independent variable constituted the

trent - CO )1i1S DA, r_ or_ DAr, yr, DFP MEP losF;on!--; on

trochaic motor- identicz,it Lo the tennyson et al. study in terms

probability, divergency, and mItniling were read hv the Ss, and a post-
,

test given which required the to c =neralisn to previously

unencountered examples and to discriminate previously unencountered

non-examples. rrill and To hypotl- ed that treatment groups

D (definition only) , E (examples/non-e amples only) , and DE (definition

plus examples/non--examples) would all result in overgeneralization

because there was ins ffle onL information to promote discrimination.

Results of the study confirmed their hypothesis

tha t lt2.1!,;L effe Live

) and revealed

sis (definition of relevant

attributes alone) and E (present `ion of examples and nor - examples

alone) . An important finding of Merrill and Tennyson was that Ss given

only the concept definition performed as well as the group receivitg

a full set of examples and non- example; without definition. This

would suggest that defining a concept by specifying its relevant

attribute _ provides the S with a substantial amount of- information.

In her study on the learning of geometric concepts by fourth and

sixth graders, Frayer (1970) looked at the effects of number of concept
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instances and emphasis of relevant attribute values in the

presence of a definition which specified the relevant attributes

of the concept. She found no difference in performance dr ie to

the number of concept instances presented (2 positive and 2

negative vs. positive and 4 negative) when a d 3finition of the

concept was provided. Although Frayer did not study the effect

of number of instances when a definition was not provided, it

does not seem unreasonable to suppose that the effect of _umber

of instances is different when a definition is presented than

when a definition is able

Anderson and Kulh vy 0972 did a study in which coil--

Ss were exposed to one-sentence definitions of unfamiliar concepts

and then answered multiple-choice questions requiring them to select

concept instances and non- instances. They found that merely giving

a definition significantly af!'ected instance recognition, and

concluded that people can easily learn concepts from definition.

It is worth noting that Anderson and Kulhavy did not take restatement

of the definition as a suitable measure of concept comprehension.

They tested for learning on the basis of the capacity to generalize

to previously unenc- ntered examples and to discriminate previously

unencountered non-examples of the concept. This criterion is the

same as that used by Markle and Tiemann and by MQrrili, and gr-atly

diminishes the effect of Ss who respond on the basis of surface

information without comprehension of the concept itself.
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In summary, although there is not a great volume of litera-

ture on the effects of providing concept definitions, there is

evidence that definitions which specify the defining attribute

of a concept do have a beneficial effect upon concept learning

performance, and may somewhat diminish the effectiveness of other

instructional variables because of the amount of relevant

information which the definiAon supplies.

basis elevant Attributes

In pr ted instructional materials, emphasis of relevant

attributes is achieved by any cue which effectively draws the is

attention to the relevant attributes of the concept. This may

involve arrangement of copy on the page, attention - directing symbols

such as arrows and boxes, or the use of informative feedback in

various types of lesson formats. The 1971 study by Merrill and

Tennyson (discussed in the previous section on Concept Definition)

included emphasis of relevant attributes as one of the independent

variables, termed "attribute prompting". Attribute prompting was

achieved by identifying the relevant (defining) attribute in each

example and stressing the absence of the relevant attribute in

each non-example. It was found that of all the treatment condit

involving various combinations of concept definition (D), attribute

definition (A), exemplars/non-exempla (E), and attribute prompting

(P), the most powerful condition was the one which included instances

plus concept and attribute' clef initiuns with attribute prompting (DAEP



Error rates on a transfer task were significantly lower for the

conditions with attribute prompting than r conditions without

the prompting variable.

Frayer (1970) used attention-directing questions to empha-

size relevant attributes in a modified linear programming format.

Her study on the effects of number of instances and emphasis of

relevant attributes on mastery of geometric concepts revealed an

increase in overall concept mastery for fourth- and sixth-grade

children in the emphasis condition. In addition, recognition and

production of attribute names for sixth-graders increased signifi-

cantly when the relevant attributes were emphasized.

In summary, studies on the effect 8 of emphasizing relevant

attributes show a facilitation of concept learning performance

when attribute prompting is included in printed instructional materials.
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DEVELOPMENT OF INSTRUCTIONAL MATERIALS AND TESTS

To research the effects of instructional variables on

learning from text, it was necessary to develop a series of

three self=instructinnal printed lessons, each cf which dealt

with a specific concept in the field of environmental education.

Among those considerations which guided selection of the specific

concepts were:

1. The concept should be appropriate in difficulty

for mastery by an average sixth-grade child.

2. The concept should be one which has at least t o

relevant attributes and at least two irrelevant

attributes.

3. The attributes of the concept must be readily

identifiable, and recognition of the attributes

should not require a high degree of subject matter

knowledge.

The three environmental concepts finally selected were population,

habitat, and community, each of which seemed to fulfill the

requirements which had been established. Definitions which

specified the relevant attributes of the concepts were written,

Fined, and subsequently were approved by three specialists in

33
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environment,' science. A summary of concept definitions and attributes

iven In Table 1.

Before generating examples and non-e-

the conce was analysed into

tnplcs for a given conce

component attributes:

criteria') attributes are the features or character

relevant (or

sties of an in-

stance which are common tc all examples of a concept, and irrelevant

tributes are the features or characteristics of an instance which

are not shared in common by all members of the concept class.

and Tiemann (1969) alternately described an irrelevant

Markle

attribute as

property of any particular example _hich can be varied without

changing the example to non-example." Briefly, positive examples

of the three environmental concepts were crated for the present

study by providing values for all of the _relevant attributes,

varying the values of irrelevant attributes.

:1

Negative examples were

generated by using irrelevant attributes similar to those of positive

example-- and excluding each of the relevant attribut

This method of constructing example: and non-examples

for the concept population in Table 2.

Table 2
Systematic Generation of ?xample

and Non-Examples for the Concept Population

one at a time.,

illustrated

Examples (Positive Instance Rationale*

1. All of the black bears in Yollowston Park (1,2,3,4b,5b)
2. All of the banana trees in the Amazon Jungle (1 3,411,5b)
3. All of the trout in Lake Michigan (1 ,3,4b,5a)

Non-Examples (Negative Instances)
1. All of the stars in the Big Dipper

All of the bees and but in a meadow
3 Half of the squirrels i -n a forest

EY TO RELEVANT ATTRIBUTES: 1=living things
=same kind
cular place

3=entire

Lacks
Lacks
Lacks

1

2

3

group found in a parties
*KEY TO IRRELEVANT ATTRIBUTES:
4=kingdom of living things

a) plant b) animal
5= geographical location
a)aquatic 1,) terrestrial
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INSTANCE PROBABILITY ANALYSIS

Purpose

Once a pool of examples and non- examples had been generated

for each of the environmental concepts, there arose the problem

f which instances to include in the lesson materials. One

method of selecting the "best" examples and non-examples would

have been the subjective approach in which E simply excludes all

instances he feels to he poor, According to Tennyson and Merrill

(1971), subjective rating of it al_ has been the usual procedure

in all forms of instructional development, but some alternative

method of item selection would be much preferred, especially some

procedure for empirically rating examples and non-examples.

The purpose of the Instance Probability Analysis, therefore, was

to provide an empirically based procedure for selecting the

"best" (most appropriate) instances prior to the construction

of lesson materials. In particular, an Instance Probability

Analysis makes it possible for the researcher to choose examples

and non-examples which have roughly the same probability of

being correctly identified. Further, by determining such an

Index obviousness prior to the writing of lessons, it

possible to achieve more control over the extraneous variable

of Item difficulty.
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Subjects

The Instance Probability Analysis was conducted at Third

Street Elementary School in the small rural community of Evans-

ville, Wisconsin. A total of 88 Ss from four sixth-grade classes

(which comprised the entire sixth-grade population of the school)

participated. home-room teachers indicated that none of the

children had mastered the environmental concepts 22riia,

habitat, or comq101_Ly which were to be presented.

ester

Two parallel forms (Form A and Form B) of an Instance Proba-

bility Test were developed, each form consisting of 20 population

items (10 positive instances and 10 negative instances),, 0 habitat

items (10 positive instances and 10 negative instances), and 10 corn-

pJaax items (5 positive instances and 5 negative instances). A

concept definition which specified the relevant attributes of the

concept was printed within a box at the top of each page in the test

booklets. Ss were instructed to read each definition carefully, and

to identify each of the test items as an example or non-example of

the concept. To the left of each test item were the words "Yes" and

"No"; f S decided that an item was an example of the concept, he

circled "Yes", and if he decided that an item was not an exallple

the concept, he circled "No". A random order of presentation for

examples and non- examples was determined-by refe%ring to a table of

random numbers.



Procedure

Test booklets were stacked for distribution in alternate

fashion (Form A, Form B, Form A,. The proctor introduced

himself, gave instructions concerning test procedure, and pro-

nounced a list of difficult words printed in the test booklets.

Ss were told to read the directions printed on the Sample Page

and to mark thi, answers to three sample items, after which the

correct responses were discussed by the proctor and Ss were

directed to begin working. (See instructions to students given

in Appendix A.) Two pr-octor5 re used: E proctored two el s

and a research colleague proctored the other two classes.

Results

The percentage of Ss correctly identifying each item was

computed in the folio wing manner: for each of the 50 items in

Form A and for each of the 50 items in FoLm B the percentage

of "Yes" responses to a concept example or the percentage of

No" responses to a concept non-example were calculated. A

list of all the test items and their respective probabilities

for the Instance Probability Analysis comprises Appendix B.

It was found that the concept habitat was most frequently cor-

rectly identified, with 70.3% of all items marked correctly by

the 88 students. Other percentages were 65.25% of all population

items identified correctly, and only 61.5% of all comrr unity items

correctly identified. On the whole, negative instances were



not correctly identified as often as positive instances, and

this trend held true for each concept computed separately as well

as for all three concepts Considered together. When percentages

for all positive items were computed (across concept) it was

discovered that positive items were marked correctly 82% of the

time, but negative items were marked correctly only 49.5% of the

time. As shown in Table 3, t_e range of probabilitie3 for nega-

tive instances was much more extreme than the range of probabili ie-
for negative instances. It was not uncommon for negative Instance

probabilities to be far below the .50 level of chance responding.

Table 3

Range of Probabilities for Positive and Negative Instances
Used in the Instance Probability Analysis

Positive Instances

Range

Negative Instances

Range

Form A
Population .88 to .65 .84 .37

Habitat .98 to .65 .95 to .12

Community 1.00 to .71 .65 .17

Form B

Population .84 to .57 .68 to .28

Habitat .97 to .61 .95 to .11

Community .82 to .66 .51 to .22
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PILOT STUDY

Purpose

Objectives of the Pilot Study were:

1. To determine the level of difficulty of lessons and

tests for sixth-grade children.

2. To determine the suitability of the modified linear

program format which was used for all three lessons.

To collect data on item probabilities to be used in test

revision.

4. To determine exact time requirements for lessons and tests.

Subjects

Twenty-eight students from Oregon Middle School in Oregon,

Wisconsin served as subjects in the Pilot Study. The school is

located in a small, middle-class, rural community in southern

Wisconsin. In design, the Oregon Middle School is an open class-

room, in which approximately 550 children are separated into

four "units" of nearly equal size. Only sixth-grade children

were used in this study; however, Ss were selected from Unit A

in which children range from ages ten to twelve. The 28 Ss

were selected on the basis of convenience of scheduling, and they

comprised the population of one sixth-grade social studies class.

According to the science instructor, none of the students had

mastered the concepts population, habitat, or cc unity.
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Materials

Les ons

Based on items from the Instance Probability Analyst

three lessons were developed.

LESSON I. In this lesson the concept kavliaLi22 was pre-

LESSON II.

sented. A definition of the cone it was pro-

vided, as well as a Markle-Tiemann proportion

of instances: 4 examples and 3 non-examples,

sequenced

The concept habitat was presented. There was

a concept definition and a Markle-Tiemann pro-

portion of instances : 4 examples and 2 non-

examples, sequenced

LESSON III. The biological concept of community was pre-

sented. There was a concept definition and

a Markle-Tiemann proportion of instances: 4

examples and 3 non-examples, sequenced 4-,

All three lessons we-,:e written in a modified linear programming

format, which required the S to write answers to questions about

the relevant attributes, and provided immediate printed feedback

along the right-hand margin of the page. Feedback was also

provided for three multiple-choice questions and two review

questions at the end of each lesson, following the presentation
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of concept examples and non-examples. Each of three multiple-

choice questions-required the S to complete a phrase by selecting

the correct relevant attribute, as below:

Populations are always made up

a) living things

b) things which are not living

The review questions were written to encourage students to look

over the instances again. Since Lesson I dealt with the concept

_population, the review questions in that lesson were: "How

many examples of a population did you find in this lesson?"

and "How many groups were_ not examples of a population?" The

readability of all lessons was checked by a reading specialist,

and found to be appropriate for sixth graders. The Pilot lessons

were very similar to the basic lessons found in Appendix D.

Selection of examples and non-examples for the Pilot Study

lessons was based on item statistics from the Instance Probability

Analysis. In order to choose examples and non-examples which

were roughly equivalent in terms of probabilities, it was nece-

ssary to employ the following specific selection rules:

1. The total number of positive instances shall be selected

from nearest the median probability, when all positive

instances are rank ordered.

2. Each negative instance shall be selected from nearest

the mediLi, probability, when negative instances are ranked

separately by the relevant attribute which is excluded.
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A detailed summary the selection procedure for positive and

negative instances of the concepts population, habitat, and

community fat the Pilot Study comprises Appendix C.

Tests

Following selection of examples and non-examples for all

three concept lessons, the remaining instances in the pool were

used in construction of thr-ee tests to measure concept acqui-

sition (included in Appendix E).

TEST 1. Part I, Identification: Ss were required to

identify twenty-five instances as examples

non-examples of the concept 2gpulation.

Part II, Multiple- choice: Ss were required to

select the correct definition of 2221.11ation.

TEST 2. Part I, Identification: Ss were required to

Identify twenty-five instances as examples

non-examples of the concept habitat.

Part II, Multiple-choice: Ss were required

select the correct definition f habitat.

TEST 3. Part I Identification: Ss were required to iden-

tify ten instances as examples or non-examples of

the concept community.

Part li,, Multiple-choice: Ss were required to

select the correct definitions of communit.
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In addition to the three tests airea_- des ri_ed, fourth test

was constructed to measure knowledge of interrelationships among

concepts and knowledge of concept definitions (defining attri-

butes).

TEST 4. fart T, True False: Ss were required to answer

five true -false items which dealt with inte la-

tionships.

fart II, Multi, -choice: Ss were required to

complete four multiple-choice items which dealt

with interrelationships.

Part III, Matching: Ss were required to match

concept labels faith the appropriate concept defi-

nitions for population, habitat, and p2EEL1t/.

Procedure

All Ss received the same lesson materials. E explained

that the p- pose .of the lessons and tests was not student evalu-

ation, but evaluation of the instructional materials. The use

of cardboard strips to conceal answers printed in the lesson

booklets (along the right-hand margins) was demonstrated, E

pronounced a list of difficult words, and the students were

instructed to begin. When S had completed a lesson, he raised

his hand, and the proctor collected his lesson and handed him

a test. Ss were encouraged to write comments on the back of

each test concerning lesson and test difficulty, interest level,

ambiguities, etc. After all Ss had completed Test 1 the tests
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were collected and Lesson 2 was distributed. Th,7! complete

sequence of lessons and tests was: Lesson 1 (Populations),

Test 1 (ETI-EililL12ns), Lesson II (Habitats), Test 2 (Habitats)

Lesson III (Communities), Test 3 (Communities), Test 4 (Final

Test).

Results

Probabilities were calculated for every test item used

in the Pilot Study. A summary table of probabilities for Part

I items requiring the S tc identify examples and non- examples

comprises Table 4. The ranges of possibilities for positive

and negative examples were less extreme than in the Instance

Probability Analysis. Mean probability scores were generally

high but not at ceiling level.

Table 4

Probabilities for Part I Test Items (Pilot Study)

Test

Populations (Test

Habitats (Test 2)

Communities (Test

1

Positive Instances Negative Instances

Range Mean

1.00 - .93 .96

1.©© - .86 .95

1.00 .89 .94

Range Mean

1.00 - .43 .76

1.00 - .75 .89

.96 .75 .88

In Part II of Tests 1, 2, and 3 which required the S to select

correct concept definitions, 93% of the Ss selected the correct



46

definitions for 222L11Ation and community, while only 68% selected

the correct definition for the concept habitat. The depressed

probability for this last concept was apparently due to an

ambiguous phrase, which was modified for the main Studies

Results of Test 4 (Final Test) ware as fellows;

Part is A mean probability of .86 was obtained for true-

false items testing concept interrelation hips.

An especially ambiguous item ( a.54) was excluded

from the main studies.

Fart II: A mean probability of .72 was obtained for multi-

ple-choice items testing conecTt interrelation

ships.

Dart III:On the matching section, probabilities for the

correct definitions were .79 (Communkty), .57

(Po lation , and .39 (Habitat). Because of the

unusually low probability for habitat, an especially

ambiguous definition of that concept was modified

for the main studies, and directions were clari-

fied by adding "There is only one correct definition

for each word!"

Written comments provided by the students generally indicated

approval of the modified linear progra=ing format, enjoyment

of the lessons, and satisfactory level of difficulty. Though

roughly 25% of the Ss suggested that the materials were too



Ole fur sixth r8thrs all lossan and test trii (with

fli-ht modifications) wei .2 judged to be suitable for use at the

s1xtI9r lovel in the three nil studies
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MET] D

Io investigate the effects of certain instructional vari-

ables on the immediate acquisition and retention of concepts in

environmental education at the elementary grade level, three main

studies were conducted. Each of the main studies was directed to-

ward one of these specific research questions:

1. What are the effects of presenting selected numbers of

positive and negative instances in the absence of a

concept definition?

2. What are the effects of presenting selected numbers of

positive and negative instances in the presence of a

concept definition?

When presenting a Markle-Tiemann number of positive and

negative instances, what are the effects cif defining

the concept and emphasizing the relevant (criterial) at-

tributes?

48



MATN STUDY T

The first main tudv investigat ci the effects of number and

type of concept instances on the acquisition of envir

cepts in the absence of a definition.

49

rental c n-

Subjects

The Ss For Main Study I were students at the same elementary

school in which the Pilot Study was conducted. The initial sample

consisted of 111 Ss from t4 "units" of sixth graders at Oregon

School in Oregon, Wisconsin, but due to absences at the time

of retention tcsting the sample size used in data analysis was

7. s in this study plus those who were involved in the Pilot Study

constituted the entire sixth-grade population of one unit (Unit B)

and half of a second unit (Unit A) at Oregon Middle School. Chil-

dren from Unit A were selected on the basis of convenience of class

scheduling, and included those students who were in the same social

studies section. All those students in this unit who had been.e_

posed to the Pilot materials were later excluded from the main study.

Ss in the Pilot group were not told that identical materials would

later he presented to fellow sixth graders, and there was a three-

week interval between the Pilot and Main :study I, so that contami-

nation of the Main Study sample was judged to be negligible. Accord-

ing to the teachers, students had not been formally exposed to any

of the three environmental concepts population, habitat, or commu-

nity.
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Materials

Lesson

For the purposes ot- this experiment all lesson material used

in the Pilot Siudv with modi ric-tions described in Chapter 3) were

changed in the following ways:

1. No definition of the concept was provided.

2. No - basis of relevant attributes wa provided (the modi-

fied linear programming format was not used).

Three versions of each of the concept lessons were prepared, as

shown in Table 5. In addition, three placebo lessons were developed:

Lesson I, Conservation; Lesson II, Transnortation; and Lesson TIT,

Invention. The placebo lessons were condensed versions of articles

in The World Bo (1969 edition).

Tests

Test 1 (Populations) Test 2 (Habitats) Test 3 (Communities),

and Test 4 (Final Test) were the same tests which were administered

in the Pilot Study (with modifications as noted in Chapter 3). The

long-term Retention Test was composed of Tests 1-4 combined into a

single booklet.

Procedure

were randomly assigned within reading level to one of four

experimental conditions. All lessons were pre-packaged, with the

S's name and treatment group printed on the envelope. Table -6 show

the lesson and test sequence for each of the treatment groups.
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Table 5

Content of Lessons

for Main Study T

Concept Version Content

lopulation Form S-101 4 + instances* and
3 - instances*

Form S-102 4 + instances*

Form S-103 2 + instances

abitat Form S-201 4 + instances* and
3 - instances*

Form S-202 4 + instances*

Form S-203 2 + instances

ommunity Form S-301 4 + instances- and
3 - instances*

Form S-302 4 ± instances*

Form S303 + instances

*Indicates the number gf instances which is recommended by
Markle and Tlemann.
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concernig procedure to he followed in completing lesson and tests

A list of difficult words was pronounced, questions of a general

nature were answered, and students were told to begin work. When

S had finished reading a lesson he raised his hand, and the proc-

collected his lesson and handed him a test. After S had com-

pleted tests 1-3 the proctor collected all three tests and S worked

quietly an an assignment until all students were finished, at which

time the final tests were distributed.

Students were seated in three clusters to keep group size

manageable. Five proctors were used altogether: E and two research

colleagues familiar with the study were in charge of the clusters,

and two Center employees assisted with the proctoring. Directions

to the students were essentially the same as directions for the

Pilot Study (Appendix A).

Design

The experimental design for Main Study I was a 3 x 4 randomized

block design with three levels of reading achievement (high, medium,

and low) and four treatment groups, as diagramed in Table 7. This

design was employed for all three main studies.

Previous reading achievement was based on STEP scores (equen-

tial Tests of Educational Prugl-ess, Series II). By blocking on pre-

vious level of reading achievement, an equal number of Ss was ran-

domly assigned to each of the four treatment conditions. A summary
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the treatment conditions for ,fain Study provided in Table

8, end the number of subjects in each celt is given in Table

Independent variables in this experiment were number of conceit-

instances t ref-;enteri and type of concept in Lances nresented

absence of a concept definition).

Ex

Table 7

erimental Design

for Main Studies T, II, and TIT

Previous
Reading
Achievement
Level

Treatment _ne

Condition 1 Condition 2 Condition 3 Condition 4
(Placebo)

High

Medium

Low

(Note Arrows refer to randon assignment)



Table

Summary of Treatment Conditions

for Main Study I

Treatment

:Cond. 1

,Cond. 2

1

ond.

Cond. 4

Independent Variable

Number of Instances Definition Emphasis

Positive Negative

no

no

no

no

no

no

Markle-

Tiemann*

Markle-

Tiemann

2

Markle-

Tiemann

none

none

Placebo lessons

* According to the Markle-Tiemann paradigm, the specific
number of positive and negative instances depends upon
the number of relevant and irrelevant attributes which
a concept possesses.
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Num

T3bl 9

ihjects By Cell

for Main `7,t=

Previous
Reading
Achievement
evel*

Treatment Condition

Totals
Across
Condition

MT**posi-
tives

MT nega-
tives

MT posi-
tives

2 posi
rives

Control

placebo
lessons

High

Medium

Low

8

8

8

7

9

8

8

9

9

7

9

7

30

35

32

II

Totals
Across
Reading
Level 24 24 26 23 97

* Based on STEP (Sequential Tests of Educational Progress,
Series II) scores

Refers to the rational set of instances as recommended by
Markle and Tiemann
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Hypotheses

The foillwing specific hypothrsos were made for "Lain tud,

I (refer to Table S for a summary of treatment conditions):

On the dependent variable "recognition of new concept

instances ", Condition I will result in significantly

better performance than Condition 2, which will he

significantly better than Condition 3, which will be

significantly better than Condition 4 (Control) .

On the dependent variable _vergeneralization , Con-

dition I will result in significantly less overgen-

eralizatiort than Condition 2.

On the dependent variable "knowledge of concept de-

finition", Condition 1 will sult in significantly

better performance than Condition 2, which will be

significantly better than Condition 3, which will be

significantly better than Condition (Control).

On the dependent variable "knowledge of interrelation-

ships among concepts", Condition I will result in sig-

nificantly better perfcperformance than Condition 2, which

will be significantly better than Condition 3, which

will be significantly better than Condition 4 (Control).
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MAIN STi DY II

The second main study was identical to Main Study I in d

sign and methodology except for the inclusion of concept defini-

tions. The purpose of this study was to investigate the effects

of number and type of concept instances on the acquisition of en-

vironmental concepts in the presence of a definition.

Subjects

Main Study II was conducted in four different schools with-

in a medium-size Midwestern joint school district. The schools

were generally small and located in predominantly rural communities.

At the beginning of the study there were 103 six111-grade Ss, but

due to one absence at the time of retention testing, the final

number of Ss was 102. Teachers at all four schools indicated that

their students had not been formally exposed to the concepts

emulation, habits. t, or communql prior to the experiment

Materials

Lessons

For the purposes of this experiment all lessons were iden-

tical to the lessons in Main Study I, except that concept defini-

tions for population, habitat, and community were inserted. No

emphasis of relevant attributes was provided (the modified linear

programming for was not used). Lesson content for the treat-



ment groups in Main Study TI i. cie cr h d in Table 10. Placebo

lessons were identical to those on Conservation, Transportation,

and Invention

Tests

hich were used it. o previous study.

59

Test 1 (Populations) 2 (Habitats), Test 3 (Co unities),

and Test 4 (Final Test) were the same tests which were administered

in Main Study I. The long-term Retention Test was composed of

Tests 1-4 combined into a single booklet,

Procedure

The procedure for this study was identical to the procedure

outlined for Main Study I. Consult Table 6 for the schedule of

lessons and tests.

E was present in each of the four classrooms to conduct the

experiment, along with one other researcher.

Design

The experimental design for Main Study II was a 3 x 4 ran-

domized block design with three levels of reading achievement (high,

medium, and low) and four treatment groups.

Previous reading achievement was based on scores on the Reading

section (1 st R) of the Iowa Tests of Basic Skills which was admin-

istered in October 1971. By blocking on previous level of reading
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Table 10

Content of Less

for Main Study II

Concept Version Content

Population Form S-101

Form S-102

Form S-103

4 + instances* and
3 instances* plus
concept definition

4 + instances* plus
concept definition

2 + instances plus
concept definition

Habitat Form S-201

Form S-202

Form S-203

4 + instances and
2 - instances* plus
concept definition

4 + instances* plus
concept definition

2 + instances plus
concept definition

Community Form S-301

Form S-302

Form S-303

4 + instances* and
3 - instances* plus
concept definition

4 + instances* plus
concept definition

2 + instances plus
concept definition

* Indicates the number of instances which Is r
mended by Markle and Tiemann.
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Table 1I-!

Number of" Subjects Lv Cell

for Main Study IT

Previous
Reading
Achievement
Level*

MT**nosi-
tiyes

MT nega-
tives

,plu!--; con-

cept defi-
nition

High

Ned 11.1T11

Low

10

10

10

Treatment condition_

MT posi= 2 pcuii-

Lives tives
plus con- plus con-
cept (let cent defi-
nition I nition

10 10

10 10

Totals
Across
Reading
'Level

:30 28

10

Control

placebo
lessons

10

Totals

Across

Condition

36

114

* Based on reading scores (Test R) of the Iowa Ttu of Basic Skills

*W Refers to the rational sot of install-L.0s as recommended by
Markle and Tiemann
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Hypotheses

The following snoct_ic hypotheses were made for !lain Study II

(refer to Table 11 For a summary o= .ireatment conditions):

la. 0n the dependent variable "recognition of new concept

instances''', conditions 1, 2, and 3 will not he signifi-

cantly different from each -ther, but they will result

jn signifieantly hotter nerfromance than Condition 4

(Control).

b. On the dependent variable "overgeneralization", Condi

tion I will not he significantly different from Condi-

tion 2.

IT, On the dependent variable "knowledge of concept defini-

tion", CoLditions 1, 2, and 3 will not be st ntficantly

different from each other, but they will result in sig-

nificantly better performance than Condition 4 (Control).

On the dependent variable "knowledge of interrelation-

ships among concepts", Conditions 3- 2, and 3 will not be

siRrifficautlY different. from each other, but they will

result in significantly better performance than Condition

4 (Control).



HAIN STUDY III

The purpose of the third main study as to inv te the

effects of definition and emphasis of relevant -ti ing attri-

butes on the acquisition of env ronmo tal cone-

Subjects

Subjects for Main Study III were t17 sixth- grade students

from four different schools located in .le saint, joint - 1

district in which Main Study il was conductedco The final number

of subleots used in annlvsis was 116 due rn li-, - at the

time of retention testing. For studies and ITT comprised

the entire sixth-grade population of seven elementary scl s in

the joint district. Since the sLudent population of one school

w involved in both studies If and ITT, the children were ran-

domly divided into two equal groups, so that one half of the

sixth-grade population par-tic p. Led in study TT and the other half

participated in study ITT. The Ss were unfamiliar 'th the con-

cepts in the experimental lessons, and according to the teachers

there had been no Formal instruction on the concepts

habitat, or c_0Eln-litx.

Materials

Lessons

ulat
7 ion

The tt ree concept lessons Fur this experiment were variations

of the same lessons which were used in the Pilot Study (with
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modifications as described in Chapter 3). A collect on of the en-

virnomental lessons including concept definitions and emphasis

levant (defining) attribcrtt s in a modified linear progr mmi

format comprises Appendix D Concept definitions for populat on,
habitat, and community were given, ani emphasis of relevant attri-

hut-- provided in a modified programming format with

immediate feedback. Lesson ( nt for the treatment groups in

Main Study LTA is shown in Table 13. Placebo lessons were t

nservation, -_-tanspottation, and Invention lessons which were

used in the previous two main studies.

Tests

Test 1 (Populations), Test 2 (Habitats), Test 3 Co unities),

and Test 4 (Final Test) were the same tests which we administered

_ Main Studies T and Ti. The long-term Retention Test was

posed of Tuts 1-4 combined into a single booklet.

Procedure

The procedure for this study was the same as the procedure

which was outlined for lain Study T. It was necessary for the proc-

tor to briefly explain the use of cardboard strips to conceal feed-

back in the margins of the programmed booklets. Consult Table 6 for

the schedule of lessons and to is For Main Study T1J.

Two proctors (h and another re searcher Familiar with the

study) were pr sent in each of the four classr icoms.



Table 13
Content of Lessons
'or Main Study fil

Concept

Population

Version Con t et

Form S101.

Form S-102

Form S-103

4 ± instances* and
3 irqran,-es*

4 4= instances* and
3 i= Lances* with
concept definition

4 = instances* and
3 - instances* with
concept Definition
and emphasis of rc:=

levant attributes**

Habitat Form S-201

Form S-202

Form S-203

4 instances* and
- instances*

4 instances* mi
1 - instances* with
concept definition

4 instances* and
2 intances* with
concept definition
and emphasis of re-
levant.attributes**

Community Form S-301

Form S-302

Form 9-303

* Indicates the number of
Markle and Tiemann.

4 instances* and
3 - instances*

4 instances* and
3 - instances* with
conce"t definition

4 -I- instances* and
3 - instances* with
cm-wept derinit!on
and emphasis of re-
levant attributes**

nstances which is recommended by

** Indicates use of modified linear programming format.
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Design

The experimental design for Main Study III was a 3 x 4 ran-

domized block design with three levels of reading achievement (high,

medium, and 10 ) and four treatment groups.

Previous reading achievement was bas e on scores from the Iowa

Tests of Basic Skills (Test R: Reading), administered in October

1971. Blocking o previous rea.ling achievement resulted in a ran-

dom assignment of an equal number of Ss to each of the four treat-

ment conditions. A summary of the treatment conditions for Main

Study III is given in Table 14, and the number of subiects in each

cell is given in Table 15. The only independent variables manipu-

lated in this study were concept definition and emphasis of rele-

vant attributes, so the number of positive and negative instances

remained constant across treatments.

Table 14
Summary of Treatment Conditions

for Main Study III

Treatment

Independent Variable

Number of Instances Definition
r--

Emphasis

Positive Negative

Cond. 1

Cond. 2

Cond.

Cond. 4

Markle-
Tiemann*

Markle -
Tiemann.

Markle-
Tiemann

Markle-
Tiemann

Markle-
Tiemann

Markle-
Tiemann

no

Yes

yes

no

no

yes

Placebo le sons

According to the Markle -'Tiemann paradigm, the specific
number of positive and negative instances depends upon
the number of relevant and irrelevant attributes which a
concept possesses.
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Table 15

Number of Subjects By Eel]

for Main Study III

Previous
Reading
Achievement
Level*

Treatment Condition

MT**posi
tives

MT nega-
tives

MT posi-
tives

MT nega-
tives

plus con-
cept defi-
nition

:IT posi-
tives

MT nega-
tives

plus defi-
nition
and em-
phasis

Control

placebo
lessons

Totals

Across

Condition

High

edium

[ow

9

7

9 9

9

9

34

35

Totals
Across
Reading
Level

24 26 26 26

* Based on reading scores (Test R) of the Iowa Tests

102

Basic Skills

Refers to the rational set of Instances as recommended by
Markle and Tiemann
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Hypotheses

The following specific hypothesps were made for Main Study

ITT (refer to Table 14 for a summary of treatment conditions):

I. On the dependent variable "recognition of new concept

instances", Condition 3 will result in significantly better

performance, than Condition 2, which will be significantly

better than Condition 1, which will be significantly better

than Condition 4 (Control).

TT. On the dependent variable "knowledge of concept defini-

tion", Condition 3 will result in significantly better

performance than Condition 2 which will he significantly

better than Condition 1, which will be significantly

better than Condition 4 (Control).

III. On the dependent variable wledge of interrelation-

ships among concepts", Condition 3 will result in sig-

nificantly better performance than Condition 3, which

will be significantly better than Condition 1, which will

be significantly better than Condition 4 (Control).
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RESULT

Scores on each of the four lmmediato acquisition tests (Test 1,

'rest 2, Test 3, Test 4) and the retention test were obtained for each

S. Analysis of the data was performed using the fallowing dependent

variables recognition of new concept cs (examples and non-

examples) , overgeneralization, undergenornlization, knowledge of con-

cept definition, and knowledge of inforroLationships among concepts.

Since recognition of new instauces was tested in Par, 1 of Tests 1, 2,

and 3, the raw scores on each test 1,rre converted to Z-scorus and the

dependent measure used in analysis was the sum of Z-scores across all

three tests. Overgeneralization and undergeneralization were based on

errors made on the recognition items, so these dependent measures were

also sums of Z-scores across Tests t, 2, and 3. Knowledge of concept

definition was determine from one multiple-choice item on Test 1 one

multiple-choice item on Test 2, one mnitiple-eholce item on Test 3,

and a three-part matching question on Test 4. For this reason, the

dependent measure for knowledge of 'concept definition was determined

in the following manner: (n) raw -cores for the Test 1 item, the Test

2 item, and the Test 1 item were summed and then conve Led to a Z-score;

(b) raw scores for the three items in Test 4 were summed and converted

to a Z-score; (c) the dependent measure used in analysis was a sum of

the two Z-scores. Knowledge of interrointieships among concepts was

tested with 5 true-falso items and 4 multiple-choice itmes contained

in Test 4. Since all items were conta 1.riud in a single test and there

/0
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was no need to combine scores across tests, the dependent measure for

knowledge of interrelationships
_ as a raw score to For

reference, raw score data (means and standard

all dependent variables in the three main stucL(

Appendix H.

Prior to testing specif is ordered hypotheses for the main

studies, a 3 x 4 analysis of variance (3 levels of previous reading

achievement and 4 treatment conditions) was performed on each of the

five depeAdent variables (recognition of new concept instances, over-

generaliza ion, undetgeneralization, knowledge If definition, and

knowledge- of inte-relat iships). A complete set of ANOVA tables for

all three main studies (mediate acquisition nd retention) m-

prises Appendix F.

Where specific hypotheses were made concerning the three de-

pendent variables recognition of new instances, knowledge ©f defini-

tion, and knowledge of interrelationships, non-orthogonal planned

comparisons were carried out with a selected overall alpha of

. 05 so that each f the three pairwise contrasts was tested with a

. 016. The Tukey procedure for parwisc comparisons of mean scores

was used for the overgeneralization and undergeneraliz- i_n variables

(employing a simultaneous error As cell sizes were un-rate of .05).

equal, an approximate critical value based on the harmonic mean was

used.

ns by test) lor

wided in

For organizational purposes, the results of each main study

be reported in this chapter will be presented by dependent variable.
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and stratificatiml level in immedi' acquisition and retention

Tables (Appendix 0).

Psychometric CharaoterisLics of the Tests

On Main study I immediate acqui:iion, tho liovt reliability

estimate for the 60 items Cf,-ts I-1) test in recognition of new

concept instances wiis (prLe hidi (.SI). Reliahilities for the 6

items testing knowlede of definition will the 9 items testing knciw

ledge of interrelat ioiiships ere much loyer (.20 and .46 respectively).

Rprognition rif New

According to Markle and T. 31ann as well as Merrill, both posi-

tive and negative instances are important In teaching concepts be-

cause positive instances pronore -oneratization to new examples and

negative instances promote discrimination of new n n-examples. Any

deviation from the prescribed rational set of instances, such as

exclusion of negative instances (ram lesson materials, or reduction

of the number of positive instancos, would he expected to signifi-



cantiv depriz per101':11tiL In .1.1in !-;tudy I the ! ir,4t troa -cut emu-

dition received :1 full :-ot o!- hoth poHltive 4nd noo,ative ire7tance!=;,

the second condition coo ived tin pic:==crihed number ot positivo

tivitance:; without nattve Li- h (-L,Hk1 t loll

only 2 poiLivt, 1111.Cc (or hn1t numher) without

negative instances4 .1nd the foh_11 cv,:dition was ti, control group

which received "placebo" lessons. It was hypothesized that on this

dependent variable (recopilition II, concept iw,LancoH) Conditi,)u 1

would result in signiticantiv I or perIor:ace than Condition

which would he s ii if ft ant lv hettr than (:ondition 3. which in turn

would he sign-i antly better tht.n Condition (Control).

Based on a selocted overall oF ITh (each nf the three direc-

tional pairwise contrasts with an of .016), it was Found that on

immediate acquisit ion conoi. ion 1 w!ih the 'larPlo-Tiemann sot of

positive and negative in-nTances resulted in significantly better re-

cognition than Condition 2 ,Ithout ni_,gntive instances (t2. 005),

and the Condition 3 wirh only two positive instances resulted in

significantly hg-ter recognition than condition /I, Control

p--.005). The difference in recognition betw,,en Condition 2 (ful l

number of positive instances, no negatives) and Condition 3 (only

2 positive instances, no negatives) was significant at the .05 level

on immediate acquisition but not in tho predi-red direction, indi-

cating that the larger number r-f T'nitive instances, without nega-

tive instances may have been confusing. On the retention measure

given 16 days following immediate acquisition, Condition 1 was still

found to be significantly better than Condition 2 (t,-,2-3, p.01).
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significantly move ovevii,eneraHai.Jor, Ldian condition 1 with both

p Aitive and negative itince4, =rita the 'HI-ot- t,irceduro v;th il

simultaneous error rate of tor six pairwise contrast (crit .al

values 1.60 for limited = i ion and I Jl for retention

was found that Coll,ILLion 2 did rtnnIt in !ii:IiiieantJv more



overgenerallyntion thAn Conditicw 1. onditi,,n 1 h tho ii I

of positive and uegAtiv,- instam wimA clearly .;[.perior to All

other cendittons (1 differ,nt from 2 by diffcront

1.79; 1 dirforent from 4 bv 1./0. rlwr wer,- ,,ther oa

tuoM

contra:-.its sign.L1iCJOtLV diHereut , -.C/5 ou i!om,Jdiate acqui-

sition . nn retent iort, ((1111 t LOt I vs still siolifIcantly different

from ConditL.n ? by 2 O2) md lfli that removal of negative in-

stances caused stahlc overenerNliar los but none or ot1tc

pairwiso comparisons was sixnificant.

Underwneralization

No specific hypothesis wd made or the dependent variable of

undergeneralization because this classification error is said to

occur only when- a full number of negative i Lances is presented

with an incomplete set of 7,ositive tnstances. Tukey comparison

were made using a simultaneous error rate of .05 for the six p

wise contrastseontrasts (critical values 1.45 for immediate acquisition,

and 1.67 For retention). Condition '? with only two positive in-

stances (no negatives) was found CC) result in significantly less

undergeneralization than either Condition 1 (by ..49) or Condition 4,

Control (by 2.1,1) on immediate aquIsItion On the retention test

none of the six pairwise comparison was significant.

Knowledge of Definition

As one of the components of formal concept attainmnt, it was

expected that knowledge of the concept definition (defining attri-
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on immediate acquisirian or re.tnied .!0), IIio melna For Con-

ditions 3 and 4 were not found te o io the prodfttd direction,

!_=;inee Control S did o! or t fti tnd H n Notli immediate

acquisition and rotentien itert tdting.Pdow odge of devinition.

lh.,ing the TuLev j1rocodur fl L mtlitaneon error rate of

.05 for ix pairwise o np on of. tho codtrastt, 7as signi

ficant on immediate oconit=ii or, er _ font:dr.

Km-11,A c2c1.-

It was hypot1iesi7!ed thnt Condition won Id rondlr in signiFi-

cantiv better knowlede of intentelar enhins than 'ondftion 2, which

would 1,e signiti ritI=== het ter ti CcnclJtiod I, which in turn would

be significantiv hotter thin Condfd 4 (-ontrol). None of the

three directional pair c%ultrats =,ignifiennt on immediate

acquisition or retntion -,10). --2$ in Condition 2 did perform
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in the second main study 011--,.t of stratifying 0,)

achievement ,cant it he .0001 level for every

dependent v:n: -iahle on immediate acquiition, except For knowledge

of i.ntwrntatirInsh" Yhich writ ',-Ti-i_miNcant at thc evel.

There were two straLificJLion N treatment interactions

oil immediate acquilLion lu. rt'oognition ii aew instances (,-.064)

and undergeneralization ()11 the rclontion measure strati-

fication on reading ac.htevement wa--; highly :iii it for recog-

nition of new histanceH, ovc-rr,eneralization, nil undergeneralizaCin

(E<.0001), while knowledge of definition was tAignificant at the

.0005 leveTL The erfect of !-;tratifyin:- tin reading achieveme! wa5-;

not nifiramL on the retool ion Lost for knowledq,e of interreln-

tionships (11.2L), and on thLi dei:onAonL vari:Ible there was alwl

a significant interaction <.030) of stratification with treat-

ments. One otloir straLificaLLon N treatment interaction was sig-

niZicant on retentior for recognition of new instance. -<.058).
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Psyellomerric

On Main Study IF the Hoyt reliability

estimate Fur the .m; 1-i which tcyhd ruconitinn of

new examples and non-exampie!-. wis very hioh (=88). The reliahilitY

of 'he t. Lteim-3 which t(:1-Led IwHIe. olLnition was somewhat

lower (.53), while itom!--; Lestine, ku,Awledge e1 interrelations.hips.

(5 true-f.] o (Inetion and a multtni-vh('ice auerions contained

in Test 4) were found to he quite unrhlinhie (:18).

Recognition of New nees

Because of the amount :hformation contaimed in a concept

definition, it er;pected hat v:heu a definition as provided there

would be no i_gnificant differences am6ng .:onditions due to the nnm-

her of positive and negati.e instdne_es presented. All four treat-

ment conditions in this were identical. to the conditions in

Main Study I excepL for tJe inclw-',,n of a definition (statement of'
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CotLi:Jen 1 (1..hrh het': irn-uorle), the

roke:- procedure with r: ,aror rate ! .0r) or si_

wise comparisons (tri ici en I :or [Nlhiote Joqui_!=4-ition,

and 1.' h r Lontieh), (1(-- errlineI 1-ti.iir.1(1T. 2 was lint

difforcult L on

Conditions 1 2 and 3 .!re lound reuult

less ovorgeneralization tilan the chii i. rot rreop (I diii-oront )-rom 4

by 1:77; 2 diFferent From 4 hv dirrerent trom fi by 1.41),

but on retention only Conditions 2 and I resulted in signifi,--nntly

less overgenor.ilizatLor than cmtrol 41-onp (2 different From

4 by 2.13; di :et:enc. from 4 hy 1.!11).

Undergeneraliation

Since there were no treatment ondi t ions specifically designed to

result in the classification error ol undergeneraliation, no hypo

thesis wa made foC this dLTendcht variable. Tukey comparisons among

the four treatment CO diLions ($-hnnitaneons error rate of .05; criti-

cal values = 1.24 for immediate ac-quisiton, and 1.36 for retention)

revealed no significant pairwise differences on immediate acquisition,

but on retention Condition i was found to result In significantly more

undergeneralization than Condition 2 (by 1.38). This pairwise dlfference,



H.

t

1171 t

1-0!-=1.t t 2, ai &Lit lit

dLL

iCari I' 1.1

Lore, --,

using 9w w&rypc»eoc

.

!

i

nn.1

no

ci de

1.71 r hoot

ee 1

:And I yerc LImJ

Lin( L1 on t»m von-

mu voce ;.1 !-10

.1)(15 )

, m 6 l wore

r raLt of .g5

Conti rR9 l V '
.t 1 1 t 1 wt.! m dative inn

(.0111.--4 (lot iit ant ?corer 1 ed

1.1-iar, 1 1;..1 }It, instances

(df£Eerence in means ],2' te t. tin(' or prof rwise

1



inn to me,,t thu 1, I

1-11 , ik :k

t

the 1 2 3 i lolporhe, Onttdif 1n0K 1 a11,1 were rotInd to

he sign;Jicanily hett Y!1, own!it on t rerentfnn mena
at the .05 level (t-i.-72),

An alternate annly is ut the dnto wn,; performed using the itikey

procedure with A sine It vrroc rate of .05 for six pnirwise con-

trasts (critic1 : .86 acoul,,ftion, and .Y for

retention). On immediauf oegnisitioo LE is ionnd that Condition

1 was significantly rso than Condition 2 (dirference of -1.21),

and that Conditions ? nod '3 wore significantly better than Control

(differences of 1.'37 and a1 rospec(ivtly). None of the six pair-

wise comparisons was signfricAnt oH retti nil

Knowledge of TntorrelationshIps

It was hypothes,zed that on this dependent variable, Conditions

1, 2, and 3 would not differ signiHeantly from each other while re-

sulting in better knowledge of interrelationshios than Condition 4

(Control). On immediate aegnisIt'on no significant differences were

found to exist among Conditions 1, 2, and 3 (F,),
102

1.20,

but neither were these three conditions significantly different

from the control grou, , Condition 4 (t-1,13, p ,.10). On the re-

tention t e t tho treatments were still not uifferent from each other

(P2,102
10) and not different from control (
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less highly si_gnil (11) i Tninol i a to arclutsi- on and

2 <.00(i2 on retenlion). Witi; excopLinn or mlwlede ni- de-

[inition IL O5 on0 LnioYledge interrelatfonships

Lhero were no signil LeanL sLraLiricoLion X 1:realmor' interaetLons

in 1.in Ludy III on imwdinto Thc-tre no Sip

nit joint tnteractions OI 11io oi Mi nopondont .
o1AH, 1los on the

roLeaLion measnro adminLstered Leo weeks folLowing immu,tlate ac-

This experiment wan desigre,! Lo invo--igato the iffects of

derinit ic'n and emphasis of relevant rilli mon the five de-

pendent variables when a full_ Sot of positive and negative instances

(as recommended by Markle and Tlemann) w, -Ai. Means For

each of the dependent variable in the ti Ludy are given by

treatment condition and stratiliration level in immediate acquisition

and retention Tables (Appendl:, 6).
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Recogni, ion of Now in,q-ao

Since Condition I!nni comoleto uo:Idition in term

of informational content, L was hynotheed rim Condition 3 would

result in significantly ;,Qtt(!i- recognition than Condition 2, which

would resul '. hr2rter recoimition t than Condition I,

which in r rn would he sigt-H 'L'antly hotter tim!1 condition 6 ((on-

trol). Based nit a selecteo nv4..%-ill Hof .0r, (eacil or tile three

direction:, pairwise contrast with e,,,,016), it was found that Cnn-

dition 3 (exempiars/non exemplars plus concept definition and em-

phasis of relevant att,-ibute) nIted in !4etter recognition than

Londition -emplarsinou-eempLar:, plus coneeH_ definition, with-

out emphasi--); evt.o though Lhe diFfefence WAS not Ldgnificant a

the secieeted .016 level, Condition 3 was better than Condition 2

at 2.025 (t=.2.02): On the retention measure thin same relation-

ship was significant at the U level (c2.35) On :loth imnedfate

acquisition and retention mea9-tire the differences between Condition



and Condition .1 (e plars non-exemplars only) were Co I

inif` cant, but not in the predic 1 direction. in Condition

who received instances plus definition actually performed worse than

in ondition 1 who received instances only .-3.40, 0

immediate acquisition; t=-2.17, p <Jr.,- on retention). On both im-

mediate acquisition and retention, Condition 1 resulted in _igni fi-

cantiv better recognition perfo -alce than Control (t=4.95, 005

on immediate acquisition; t=3.4 .0005 on retention).

An alternate analysis of the data using the Tukey procedure

with a simultaneous error rate of (critical values .= 1.38 for

immediate acquisition, and 1.47 for retention) revealed that on

immediate acquisition Conditions 1, 2, and 3 were each found

significantly better than Ccntrol (differences of 3.21, 1.39, and

9.45 respectively). It was also found that Condition 1 (with exem-

plars/non-exemple r only) resulted in significantly better =-og

nition of new instances than onditio (with exempl s/non- etn

plars plus definition). On retentic e only contrasts still sir'-

nificant were between Condition 1 and Control , and between Condi 'on

3 and Control.

Overgeneraliztion

No specific hypothesis concerning overgeneralization was made

for the third main study because all treatment conditions except con-

trol included the full rational set of positive and negative instance,,

which according to Markl- and Tiemana does not result in over 2neral-

ization errors. Using the Tukey procedure with a simultaneous error
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rate of .05 for the six pairwise contrasts (critical va lue 1.53

for immediate acquisition, and 1.59 for retention) it was found

that on immediate acquisition Condition 2 (exemplars /non- exemplars

plus definition) resulted in significantly more ovcrgeneraliztion

than either Condition 3 (difference of 1.98) or Condition 1 (dif-

ference of 3.18). Additionally, Condition 1 was found to result in

significantly less overgeneralization than Control (difference of

2.57) on immediate acquisition. On the retention test given four-

teen days after immediate acquisition, all of the relationships

described for immediate acquisition were still significant, and.

Condition 3 was also found to result in significantly less over-

generalization than Control (difference of 1.61).

Undergeneralization

As with overgeneralization, no specific hypothesis for this

dependent variable was made. Tuley pairwise comparisons were per-

formed using a simultaneous error rate of .05 for the six contrasts

(critical values - 1.30 for immediate acquisition, and 1.61 fn

tention). On immediate acquisition, Conditions 1, 2, and 3 were

each found to result in significantly less undergeneralization

than Condition 4, Control (Condition 1 different by 1.66; Con-

dition 2 different by 2.81; Condition 3 different by 2.13). On

retention, Condition 2 was found to result in less undergeneralization

than Condition 4 (difference of 1.70), and Condition 2 resulted in

less undergeneralization than Condition 1 (difference of 1.53). None

of the other pairwise differences was s-'4g_ificant.
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Knowledge of 0-1 utt{ 1

it was hypothesized that Condi.ti.nn 3 would result Ln sign

ficantly better knowledge of concept definition than Condition 2,

which would be significantly better than Condition 1, which in turn

would be significantly better than Condition 4 (Control). Only one

of these three directional pairwise contrasts was found to be sig-,

nificant on immediate acquisition at the selected alpha ( .016:

Condition 1 was significantly better- than Control (t2.58, <.001).

On retention the same relationship was significant at the .10 level

(t61.49). Ss in condition 2 (which included a definition of the

concept) surprisingly performed worse on recognition of concept de-

finition than Ss in Condition 1 (with only exempla s/non-exemplars).

For this reason the means for Conditions 1 and 2 were not in the

predicted direction (t=-.41, p '>.10 for immediate acquisition;

-.08, >.10 for retention).

An alternate analysis of the data was performed using Tukey

comparisons (with a simultaneous error rate of .05 for six pair-

wise contrasts; critical values = .96 for im,iediate acqu sition, and

1.03 for retention). On i ediate acquisition, Conditions 1, and

3 each resulted in better recognition of the concept definition than

Control (differences of 1.01, .98-, and 1.47-respectively). On re-

tention none of the six pairwise contrasts was significant.

Knowledge of Interrelationships

On knowledge of interrelationships it was hypothesized that
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Condition 3 would be significantly better than Condition 2, which

would be significantly better than Condition 1, which would be

significantly better than Control, Condition 4 None of the three

directional pairvise contraAs was significant on immediate acqui-

sition or retention (1p, 010).

No significant differences were obtained on immediate acqui

sition or retention when Tukey comparisons were made (using a slmul-

taneous error rate of :05).



VI

CONCLUSIONS AND DISCUSSION

CONCLUSIONS

Three main studies were carried out to determine the effects

of.certain instructional variables (number of positive and nega-

tive teaching instances, presentation of a concept definition which

specified the relevant attributes, and emphasis of the relevant or

defining attributes) on the attainment of three environmental con-

cepts at the formal level.

The findings of the three main studies were in general;

Main Study I

Presenting the number of teaching examples and nonexamples

recommended by Markle and Tiemann was found to result in signi-

ficantly better recognition of new instances than presentations

which did not include non- xamples. Removal of negative instances

from the lessons caused significantly greater mmrgerwrall4ation

(exactly as demonstrated by Tennyson, 1971).

Main Study II

When a definition which specified the defining attributes of

the concept was presented, the number of teaching instances did not

significantly affect performance (as found by Prayer, 1970). At

89
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the time of retention testing Ss who had read lessons containing

a Markle-Tiemann number of exemplars /non-- exemplars as well as de-

finition made significantly more errors of undergen_ alization

tla °.n Ss who had read lessons which were alike except for the re-

moval of negative instances.

Main Study III

Subjects who received a rational set of exemplars/non -exem-

plars plus definition performed less well than subjects who

ceived only exemplars /non- exemplars or subjects who received

exemplars/non-exemplars plus definition and emphasis of relevant

attributes. In general, presenting a concept definition did not

facilitate performance, and providing emphasis of relevant at-

tributes was effective only as contrasted with a conditon which

included the Markle-Tiemann set of exemplars /non- exemplar's plus

concept definition.

DISCUSSION

Main Study I

The purpose of the first main study was to determine the effects

of number of positive and negative instances on the acquisiton of

formal level environmental concepts in the absence of a definition

which specified the relevant or defining attributes of the concept.

One of the dependent variables of interest was recognition of
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new instances, as measured by the Ss's ability to identify unen-

countered instances of the concept as examples or non-examples.

Treatment Condition 1 included a rational set of both positive and

negative instances as recommended by Markle and Tiemann (1969):

there were four positive instances to cover the range of irrele-

vant attributes, and three negative instances (similar to exem-

plars in irrelevant attributes) to exclude each of the three re-

-levant attributes of the concept to be taught. Condition 2 was

dentical to Condition 1 except for the removal of vbe three nega-

tive instances, and Condition 3 included only two iositive instances

hout negative instances, while Condition 4 was Control. Accord-

ing to Markle and Tiemann as well as Merrill (1971), both examples

and non-examples are important in concept attainment, so Condition

1 was hypothesized .to constitute the best condition. With the

exception of the dependent variables undergeneralization and know-

ledge of interrelationships, Condition 1 means across the three

reading levels were consistently better than the means for the

other three conditions. Of great importance was the finding that

on immediate acquisition as well as retention the presentation

a full set of positive and negative instances resulted _in sig-

nificantly better recognition of new instances than a presentation

in which the negative instances had been removed, just as Markle

and Tiemann (1969) and Merrill (1971) hypothesized and Tennyson

(1971) empirically demonstrated. it ,was found that when nega-

tive instances were not included in the teaching sequence, the

different number of positive instances ( four in Condition 2, and



in Condition 3)' did not nil ntl affect recogn new

examples and non -examples. While Condition I with tho F 11 set

of instances - ric1 non-instances differed significantly from Contro l

on both immediate acquisition and retention, the other two

Aitions lacking negative instances generally resulted in per-

formance not significantly different from ntrol. For this

son it ild appear that additional 1- t ive instances above two

related to the present epts 18 not import1nt when a complement

of negative instances is not_ also included.

An interesting trend in the data obtained For recognition of

new instances on both immediate acquisition and retention was the

ordering of Condition 3 (with only two nesitive instances and no

negatives) better than Condition 2 (with the full Markle-Ticmann

number of positives and ne negatives). Since the Full rational set

consisted of four positive instances, it was hypothesized that Con-

dition 2 with the full Markl -Tiemalan number of positives would

suit significantly better recognition of new instances than

Condition 3 with only two positives, or half the Markl e- Tienann

number. Obtained scores on this variable for the two conditions,

ever, were not in the predicted direction. AlthoUgh the dif-

ference in.means was statistically significant only on immediate ac-

quisition (p .05), the poor perform an e of Condition Ss seems to

demonstrate that unless positive instances are complemented with

negative instances (as recommended by Markle and Tie ann), an in-

crease in the number of instances only increases the informational

load without strengthening- discrimination, resulting itr confusion
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on the part of the t. This is also suggested by the fnct

that Ss who received the Markle-Tiemann set of positive instances

without negatives actually overgenerallzed more than any other Croat-

meat group, including Control.

Another important aspect of the data analysis was the pattern

of classification errors which emerged. Markle and Tiemann postu-

late that failure to provide an adequate set of negative instances

will result in errors of overgeneralization, in which S does not

properly discriminate many of the unencountered non-examples from

examples. In the present study it was preciesly this error of

overgeneralization which occurred when negative examples were re-

moved: Condition 2, which was identical to Condition 1 except for

the removal of negative instances, resulted in significantly more

overgeneralization (z .05) on immediate acquisition as well

retention (administered 16 days later). Additionally, undergeneral-

ization was not found to be significantly different between Condi-

tions 1 and 2, which indicates that re of the negative instances -

led specifically to overgeneralization and not random responding

in general. The :inding in the present study that removal of ne

tive instances resulted in significantly poorer recognition of new

instances and significantly more overgeneralization errors is in

agreement with the findings of Tennyson (1971). Evidently non-

7-

examples facilitate concept learning performance by causing stu-

dents to focus on the relevant attributes of the concept, as Tenny-

son suggested.



On immediate acquisition, i.t as discovered that nrosentina

the full set _sitiye and negativo oes onditi-- 1) ro-

suited in significantly more, linderener-

just two positive instance-

zati an than prose-tins

Lion and tliaL Lhe contre

group (Condition 4) also rosin Led in errors

nation than Condition

un(lcl

No si nifi t pni qlse differences wore

detected at the time of retention testing, however. The fact that

undergeneralization was higher For Condition 1 (with the Afark le-

Tiemann number of positive and no ltive in than for any

other condition except Control i,i not really unre.qonable, in view

of what Merrill and Tennyson have written, postulate that

the more information presented, ch., more conservative the responses:

Ss are more willing to reject a true instance accept a falsereject

one (or more inclined Lo under neralizo sl i itiv than to overgener-

alize), The results of this study provide substantial empirical sup-

port for the findings of Tennyson (1971) concerning the value of

negative instances as well as for the theoretical formulations of

Markle and Tiemanri concerning the role of examples and non - examples

in teaching concepts effectively.

In the first main study no significant effe is were found for

treatment conditions on either of the two remaining' dependent mea-

sures, knowledge of concept definition or knowledge of interrela-

tionships. This lack of significance may have been partly due to

the difficult nature of the eonceeptis themselves and to the fairly

large number of relevant and irrelevant attributes associated with

each of the three environmental concepts (221PaLlLiaTil, habitat, and
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and s2naLtIllLY) The low reliability of the test items (.20 for

knowledge of definition and .46 for knowledge t interrelationships)

was probably a critical factor which influenced results on the de-

pendent measures dealing with definition and relationships among

concepts.

Main Study II

The second main study was essentially a replication of Main

Study with the addition of a concept definition (which speci-

fied the defining attributes) to treatment conditions 1, 2, and 3.

The purpose of the study was largely to find out whether the mini-

mum number of teaching examples and non-examples presented might

be reduced when a concept definition is provided. Intuitively,

the additional information which a definition supplies concerning

relevant attributes of the concept should encourage the student

to focus upon the relevant attributes, thus reducing the demands

for other information-providing variables, specifically the number

of positive and negative instances.

It was found that on immediate acquisition, recognition of new

concept instances for Condition,, 1, and 3 was significantly bet-

ter than Control (R 001), but the three treatment conditions were

not significantly different from each other (p >.l0). For this

reason, defining a concept by specifying its relevant attributes

may actually decrease the number of positive and negative instances

required. On retention, only Condition 2 (with the Markle-Tlemann
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set sitives, no negatives) and condRiIi nosi no

negatives) were found to he sic ni1ic.inl lv letter on recog-ition of

new concept instances than Cc ntro.. Porfortrrance on this dependent

variable was surpringl. v he on retention (, <- for Conditi

2, without negative instances, thi rI for Cons it ion 1 e=rhich included

the Markle-Tiemann number of negative as well as positive instances.

At First glance, this long -term effect seems rather inconsistent

with the predictions of Markle Tien who maintain no-

gative instances have a decided Fac it itat lv effect on concept at-

tainment, A ci look at the pat of enrols howeve, reveals

that Ss receiving the full

undergeneralized

les

ignificantly more than Ss

d non-examples also

di' not receive non-

examples. The finding that the presentation cif a rational set

positive instances alone resulted in better recognition than

presentation of a rational set of both positive and negative

stances may actually be a function of the amount of information

which was supplied during instruction. As pointed out in the d

cession of Main Study T, Merrill and 'Tennyson have found that the

more information presented, the more cautious the responses tend

to be, or the mare reluctant the Ss are to identify low-probability

examples. Tn terms of patterns of classification errors, an overly

cautious pattern of responses is known s undergeneralization, and

it was precisely this tendency to undergeneralize which resulted

in worse performance by-Condition 1 Ss than Condition 2 Ss (who

received less information) on long -term recognition of new con-

cept instances.
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A complete analysis of the pattern of errors made in Main

Study II showed that on immediate acquisition Condition 1 (with

the full Markle-Tiemann set of positive and negative instances

plus definition) resulted in significantly more 'und rgeneraltzation

than Condition 3 (with only two positive instances plus definition),

and that Condition (Control) resulted in significantly more errors

f undergeneralization than Condition 3. Only the relationship

between Conditions 1 and 3 was still significant on retention,

in addition to the significantly greater undergeneralization for

Condition 1 as contrasted with Condition 2 which was discussed in

the previous paragraph.

The pattern of overgeneralisatic n errors was somewhat more

consistent across immediate acquisition, with Control resulting in

significantly more overgeneraliatlon than any or the other three

treatment conditions. A most interesting finding was that removal

of negative instances (Condition 2) did not lead to more overg ner-

alization than presentation of the full Markle-Tie
_ set of posi-

tive and negative instances (Condition 1). According to Markle

and Tiemann, of course, the removal of negative instances should

result in greater overgeneralization because the student fails to

discriminate properly if he has not - encountered a minimum of n n-

examples during instruction. Tennyson (1971) proposed that nega-

tive instances cause the student to focus on the releva or de-

fining attributes of the concept, and in his study theremoval

negative instances caused significantly more ove generali4ation

even when a definition of the concept adverb was included in all
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treatments except control. Based on results of the present

there is evidence that the learning of three particular environmen-

tal concepts may be different when a definition of the concept is

provided than when the definition is omitted. In the case where

negative instances were not included in the teaching sequence, pre-

senting a definition seemed to compensate for the lack of non-exam-

ples. Since a definition states the defining or relevant attributes

of the concept it may be that when the concepts to be taught are

somewhat difficult, merely presenting positive instances along. with

the concept definition is as effective as presenting the full set

of positive and negative instances without definition.

Tennyson found significant differences among treatments even

when a definition of the concept was included. There is evidence

that one reason for the unusual results obtained in the present

study may be the difficulty level of the instances which were used

for teaching and for testing. While Tennyson used a range of in-

stances during instruction, the present study presented teaching

examples and non- examples which were nearly equivalent in terms of

difficulty (approximately at the .70 probability level). From an

examination of those items which were missed by students in Main

Study II who overgeneralized or undergeneralized significantly, it

was found that the items most generally misciac-ified were low-

probability items (ranging from probabilities of .23 to .57). Per-

formance on the dependent measures (which included a range of in-

stances) might have been somewhat different if the full range of

examples and n - examples had been presented in the lessons.



For the dependent variable knowledge

qg

delis tIr no immediate

acquisition it was found that Condition 1 Ss (who received both

positive and negative instances plus definition) actually performed

worse ql <-05) thin Condition 2 Ss (who received only positive in-

stances plus definition). This may have been a result of the amount

of information presented, and the group receiving the definition

plus positive as well as negative instances could have been more

confused by the great amount of information than the group receiving

less information. On immediate acquisition there was also signifi-

cantly better knowledge of definition for Condition.2 (Markle-Tiemann

positives plus definition) and for Condition 3 (two positives plus

definition) than for Control. There were no significant differences

obtained for any pairwise comparisons on the retention measure ad-

ministered eleven days following immediate acquisition. The reli-

ability of the six items which tested knowledge of definition was

not as high as the reliability of items measuring recognition of

new instances ( 53 and .88 respectively) yet it was sufficiently

high to be acceptable.

No significant differences were obtained for knowledge of in-

ter elationships on either immediate acquisition or retention. As

in Main Study I, this was probably due to the extremely low reli-

ability of test items which were designed to measure knowledge of

interrelationships among concepts (for Main Study II the Hoyt reli-

ability estimate was .18 for the nine items testing knowledge of

interrelationships).
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It should he noted that in Main Study TT on both immediate

acquisition and retention there was a very extreme spread between

the scores obtained by high reading achievement Ss and low reading

achievement Sc. Tables in Appendix C show that on-nearly every de-

pendent variable the low stratificat!.on subjects performed poorly.

Thus the importance of reading and vocabulary on performance is

clearly demonstrated.

Main Study III

The third main study focused on the effects of presenting

the Markle-Tiemann set of positive and- negative instances as con-

trasted with presenting a Markle =Tiemann number of instances with

concept definition, and with a concept definition plus emphasis of

the relevant (defining) attributes.

On immediate acquisition as well as retention there was a

significant difference between Condition 3 (which presented exem-

plars/non-exemplars as well as definition and emphasis of rele-

vant attributes of the concepts 222L2LItiarl, habitat, and commu-

nity significantly facilitated the learning of these three envi-

ronmental concepts (a .025 on iTfimediate acquisition; p, .01 on

retention). The condition which included instances plus definition

and' emphasis was not found to be significantly different from the con-

dition which included only the rational set of examples and non-exam-

ples (ConditiOn 1), however. On immediate acquisition, children in

each of Conditions 1, , and 3 performed significantly better than
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Ss

did not differ significantly from Control on retention, the children

in Condition 1 who received the rational set of instances and in

Condition 3 who received the rational set of instances plus defini-

tion and emphasis were 'till found to perform better (ja <.05) than

the control group on the retention measure given 14 days after i

mediate acquisition.

Qui to unexpectedly, the condition which included only the

rational set of examples and non-examples (Condition 1) was found

to result in better recognition of new instances than the condi7

tion which included the examples and non-examples as well as a con-

cept definition (Condition 2). This was true on immediate acqui-

sition (p .0005) as well as retention (1.E <.025). A close look at

the classification errors revealed that the poor performance of

Condition 2 Ss was obviously due to a greater incidence of over-

generalization. As shown in Appendix G, students in Condition

2 who received exemplars/non-exemplars plus definition made more

overgeneralization errors than any other treatment group, including

Control. Since undergeneralization was not also greater, the in-

ferior recognition of new concept instances must be solely attri-

butable to failure to discriminate new non-examples from examples.

This finding is not consistent with Main Study II in which the

presentation of a Markle-Tiemann set of positive and negative in-

stances plus definition resulted incorrect classification rather

than overgeneralization. Neither is this finding consistent with

the recommendations of Markle and Tiemann. It is quite possible that



102

the content or wording of the definitions themselves may have con-

fused the students in Condition -2, whereas students in Condition 1

did not receive the definition and students in Condition 3 received

clarification of the relevant attributes (emphasi in a format

which provided immediate feedback to correct false assumptions.

Although it is difficult to determine why Condition 2 Ss may have

been confused, some aspect of the definition must have complicated

recognition of new concept instances, because even students in the

control group who presumably responded on a random basis made fewer

overgeneralization errors than students who received the exemplars/

non exemplars plus definition.

Aside from the finding that Condition 2 resulted in signifi-

cantly more overgeneralization than Condition 1, was found that

Ss in Condition 1 (who received only the rational set of examples

and non-examples) made significantly fewer overgeneralization errors

than the Control Ss on both immediate acquisition and retention.

Presenting exempin- /n n-exemplers with definition and emphasis

of relevant attributes (Condition 3) resulted in fewer errors of

overgeneralization than presenting mplars /non - exemplars with

definition in the absence of emphasis (Condition 2) on both imme-

diate acquisition and retention ( a .05). Additionally, Condition

3 was found to result in significantly less overgeneralization than

Control on the retention measure.

Analysis of the patterns of classification also revon l r rl

that Ss in Conditions 1, 2, and 3 undergen ralized less than the

control subjects on immediate acquisition, but on retention the only
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difference which was still significant existed between Condition

2 and Control. Subjects who received only exemplars/non-exemplars

were also found to make fewer errors of undergeneralization than

subjects who were apparently confused by the presentation of exem-

plars/non-exemplars plus concept definition.

Generally, emphasis of relevant attributes was found to be

a facilitative technique only in contrast to Condition 2 in which

Ss were possibly confused and performed very poorly. Because thewere

pairwise differences between Condition 2 and other

conditions may have been due to weaknesses in the experimental

treatments, only limited conclusions should be drawn. The spe-

cific definitions of environmental concepts used in this study were

not found to facilitate concept learning performance on either im-

mediate acquisition or retention.

The only significant differences found for knowledge of defi-

nition were on immediate acquisition: Conditions 1, 2, and 3 each

resulted in better performance than Control. Another indication

the possible confusion exhibited by Ss who received exemplars /non

exemplars plus definition was the fact that Condition 1 (which in-

cluded only exemplars/non-exemplars) actually resulted in slightly

better recognition of definition than Condition 2 which clearly

specified the concept definition. (A Hoyt reliability of .66 was

obtained for items testing knowledge of definition in Main Study UT.)

Performance on the remaining dependent variable, knowledge of

interrelationships, was not found to be significantly different for

any pairwise comparisons between t eatments. Possible weaknesses in
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instrument (item reliability of .54) as well as d

of the concepts and complexity of the interrelationships invc hied

were probably factors which influenced performance on this parti-

cular variable.

Limitations of the Studies

It must be pointed out that the specific concepts which were

chosen for the present research are critical factors which neces-

sarily limit the generalizability of results. Wherever concept de-

finition was studied as a dependent variable, the particular con-

cepts definition as stated in the lesson booklets was also a major

determinant of the final experimental outcomes. Associated with

each of the three environmental concepts population, habitat, and

community were approximately 3 relevant attributes and 4 irrelevant

attributes. If other concepts of different levels of difficulty

and different numbers of relevant and irrelevant attributes had

been chosen, the results of the present study might have been quite

different. It is important to reiterate that the number of rele-

vant and irrelevant attributes of a concept (a) determines the num-

ber of positive and negative instances used in teaching, (b) a fee

the length and amount of information in the definition, and (c) regu-

lates the frequency of emphasis during instruction. In turn, the

number of relevant and irrelevant attributes influences the results

obtained when number of instances, definition, and emphasis are the

independent variables under investigation. It is likely that the
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difficulty of the teaching and testing instances and emphasis of

irrelevant as well as relevant attributes might also be important

independent variables in concept attainment,althoUgh the present

study was not designed to test either of these!

The degree to which the actual experimental meterials in-

jluenced results must also be considered. Hoyt reliability esti-

mates for the items testing recognition of new instances were quite

high for all three studies .88, and .88 respectively),

items measuring knowledge of definition and knowledge of inter-

relationships, were much less reliable.

In summary, based on results of the present study it seems

that complexity of the concept to be taught and the number of re-

levant and irrelevant attributes of the concept have a powerful

influence upon concept attainment, especially when the concepts are

drawn from typical school subject-matters.
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A__PPENDIX A

GENERAL INSTRUCTIONS TO STUDENTS
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Instructions to Studen

Good afternoon.

Ny name is I am working with some people at the Univer-

sity of Wisconsin in Madison. We're very interested in finding bette

to help children learn about science. Today you will be able to help us by

answering some questions. You will be taking a short test, but there is no

reason to worry about the test; just do your best, and you will help us to

make learning about science easier for other boys and girls.

I am going to hand out the booklets now. Please don't open your book

let until I tell you to do so. [Distribute booklets.]

Now write your name, and the name of your teacher on the cover, and fill

in today's date. [ rite the date on the blackboard] Now turn to the next

page where it says Word List.
- These are some of the words which you may

find in the questions you are going to answer. Because some of them are a

little unusual, let's take just a minute to go over them. Do you see the

rd What number is it [Good!] Let's pronounce it together.

Do you see it listed here [Continue until
What about the word

all of the words have been pronounced, and their numbers indicated.] There

may be other words in the questions which look new to you, but don't be a-

fraid to raise your hand if you need help. I will come around and pronounce

any words which are giving you trouble.

Let's turn to the next page now. This is just for practice [the Sample,

Page] but the rest of the test looks like this, so it is important to learn
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how to mark your answers. [Read through the instructions, and allow the

children to mark sample items, then show on the blackboard how their answers

should look.]

Unless anyone has a question for me to answer now, I think that you are

ready to start on the teat. Any questions

When you finish, j st keep your booklets and work quietly on something

else until everyone is through. O.K. you may turn the page and begin.



AIPENDIX F

SUMMARY TABLES FOR UNIVARIATE ANA1YSES OF VARIANCE

PERFORMED ON THE FIVE DEPENDENT VARIABLES IN MAIN

STUDIES I, II, AND III
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main Study I

Immediate Acquisition

Variable Source df MS F

Recognition Reading Level 2 43.74 11.60 .0001
of New Concept Treatment 3 19.69 5.22 .002
Instances Interaction (R x T) 6 1.55 .41 .871

Error (Within cells) 85 3.77

Total 96

r--

Overgeneral- Reading Level 2 16.42 3.65 .030
ization Treatment 3 26.88 5.98 .001

Interaction (R x T) 6 1.65 .37 .898
Error (Within cells) 85 4.49

1 --
Total 96

Undergeneral- Reading Level 2 32.16 8.67 .0004
ization Treatment 3 21.56 5.82 .001

Interaction (R x T) 6 2.69 .72 .631
Error (Within cells) 85 3.71

Total 96

Knowledge of Rending Level .2 28.15 15.09 .0001
Definition Treatment 3 1.75 .94 .426

Interaction (R x T) 6 .39 .21 .973
Error (Within cells) 85 1.87

Tdtal 96

Knowledge of Reading Level. 2 29.24 11.64 .0001
Interrelation- Treatment 3 .19 .08 .973
ships Interaction (R x T) 6 1.72 .69 .662

Error (Within cells) 2.51

Total 96
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Main Study I

Retention

df MS FVariable Source

Recognition Reading Level 2 49.92 9.78 .0002
of New Concept Treatment 3 9.97 1.95 .127
Instances Interaction (R x T) 6 2.14 .42 .865

Error (Within cells) 85 5.10

Total 96

Overgeneral- Reading Level
2 21.62 3.73 .028ization Treatment
3 16.30 2.81 .044Interaction (R x T) 6 2.97 .51 .797Error (Within cells) 85 5.80

Total
96

Undergeneral- Reading Level 2 23.62 4.81 .011
ization Treatment 3 7.66 1.56 .206

Interaction (R x T) 6 1.92 .39 .883
Error (Within cells) 85 4.91

Total 96

Knowledge of Reading Level 2 22.30 9.94 .0002
Definition Treatment 3 .97 .43 .729

Interaction (R x T) 6 1.07 .48 .823
Error (Within cells) 85 2.24

Total 96

Knowledge of Reading Level 2 18.34 9.07 .0003
Interrelation- Treatment 3 1.36 .67 .572
ships Interaction (R x T) 6 1.29 .64 .701

Error (Within cells) 85 2.02

Total 96
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Main Study II

Immediate Acquisition

Variable Source df MS P<

Recognition
of New Concept
Instances

Reading Level 2
Treatment 3
Interaction (R x T) 6
Error (Within cells) 102

---
Total 113

120.68 34.91 .0001
28.62 8.28 .0001
7.13 2.06 .064
3.46

Overgeneral-
ization

Reading Level 2 74.79 20.51 .0001
Treatment 3 24.35 6.68 .0004
Interaction (R x T) 6 5.43 1.49 .190
Error (Within cells) 102 3.65

Total 113

Undergo eral- Reading Level 2 43.23 13.69 .0001ization Treatment 3 9.76 3.09 .031
Interaction (R x T) 6 6.99 2.21 .048
Error (Within cells) 102 3.16

Total 113

Knowledge of
Definition

Reading Level
Treatment
Interaction (R x T) 6

Error (Within cells) 102

Total 113

34.62 22.53 .0001
10.57 6.88 .0003
1.09 .71 .644
1.54

Knowledge of Reading Level 2 5.47 3.35 .039
Interrelation- Treatment 3 1.99 1.22 .306ships interaction (R x T) 6 1.65 1.01 .421

Error (Within cells) 102 1.63

Total 113
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Main Study II

Retention

Variable Source df M P P

Recognition Reading Level 137.11 41.91 .0001
of New Concept Treatment 3 25.24 7.72 .0002
Instances interaction (R x T) 6 6.91 2.11 .058

Error (Within cells) 102 3.27
---

Total 113

Overgeneral- Reading Level 2 81.76 19.78 .0001
ization Treatment 3 21.49 5.20 .002

Interaction (R x T) 6 4.97 1.20 .311
Error (Within cells) 102 4.13

---
Total 113

Undergeneral- Reading Level 2 59.96 17.42 .0001
ization Treatment 3 11.10 3.22 .026

Interaction (R x T) 6 5.90 1.71 .125
Error (Within cells) 102 3.44

---
Total 113

Knowledge of Reading Level 2 16.54 8.28 .0005
Definition Treatment 3 6.97 3.49 .018

Interaction (R x T) 6 3.61 1.81 .110
Error (Within cells) 102 2.00

---
Total 113

Knowledge of Reading Level 2 3.83 1.45 .239
Interrelation- Treatment 3 .92 .35 .789
ships Interaction (R x T) 6 6.47 2.45 .030

Error (Within cells) 102 2.64
---

Total 113
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Main Study III

Immediate Acquisition

-I

df MS FVariable Source

Recognition Reading Level 2 63.54 18.00 .0001
of New Concept Treatment 3 47.11 13.34 .0001
Instances Interaction (R x T) 6 5.88 1.67 .139

Error (Within cells)! 90 3.53

Total ,101

Overgeneral- Reading Level 2 26.58 6.14 .n03
ization Treatment 3 48.49 11.20 .0001

Interaction (R x T) 6 4.91 1.13 .349
Error (Within cells) 90 4.33

Total 101

Undergeneral- Reading Level 2 46.34 14.81 .0001
ization Treatment 3 37.91 12.12 .0001

Interaction (R x T) 6 3.07 .98 .442
Error (Within cells) 90 3.13

Total 101

Knowledge of Reading Level 2 32.75 17.05 .0001
Definition Treatment 3 9.74 5.07 .003

Interaction (R x T) 6 4.12 2.14 .056
Error (Within cells) 90 1.92

Total 101

Knowledge of Reading Level 2 22.47 7.37 .001
Interrelation- Treatment 3 .59 .19 .901
ships Interaction (R x T) 6 5.81 1.91 .088

Error (within cells) 90 3.05

Total 101
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Main Study III

Retention

Variable Source df MS F

`recognition Reading Level 2 89.02 22.32 .0001of New Concept Treatment 3 22.54 5.65 .001Instances Interaction (R x T) 6 4.05 1.02 .420
Error (Within cells) 90 3.99

Total 101

Overgeneral- Reading Level 2 44.54 9.51 .0002izatlon Treatment 3 38.35 8.19 .0001
Interaction (R x T) .6 3.95 .84 .541
Error (Within cells) 90 4.68

Total 101

Undergeneral- Reading Level 2 52.74 11.04 .0001ization Treatment 3 17.28 3.62 .016
Interaction (R x T) 6 4.10 .86 .529
Error (Within cells) 90 4.78

Total 101

Knowledge of Reading Level 2 44.72 21.85 .0001
Definition Treatment 3 1.95 .95 .419

Interaction (R x T) 6 3.39 1.66 ,141
Error (Within cells) 90 2.05

Total 101

Knowledge of Reading Level 2 20.44 9.95 .0002
Interrelation- Treatment 3 .45 .22 .883
ships interaction (R x T) 6 2.29 1.12 .359

error (Within cells) 90 2.05

Total 101
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MEANS FOR DEPENDENT VARIABLES BY TREATMENTS AND PREVIOUS

READING ACHIEVEMENT LEVELS ON IMMEDIATE ACQUISITION

AND RETENTION FOR STUDIES I, II, AND III

1
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Main Study 1, Immediate Acquisition: Means* for Dependent
Variables by treatments (three combinations of instances)

and Previous Reading Achievement Levels

Depen-
dent
Variable

Recogni-
tion of
New In-
stances
(MSE
3.77)

Overgen-
eraliza-
tion
(MSE=
4.50)

Rea

Ach.r,vemfmt
level

Treatment Condition

1 (N=24) 2 (N=24)

MT**positivs
MT negatives

3 (N=26)

positives
only

MT positiv
only

4 (N=23)

Control

2.63
.71

.32

.51

.07

.02

.63

.99
-2.54

.97

h (N=30
Sum (--

N-32)

-2.80
-1.0?
- .63

.49
1,11
1.36

.71

.75

.67

. 02 .27

Undergen-
eralize-
Lion
(MSE=

3.71)

- .67
.45

1.50

Arous Read_r1
vol (W.i7

-1.54
- .52
1.03

.42 - .30

-1.50
-1.04
- .70

-1.06

.71

.75

1.81
1.96

1.07

Knowledge
of Def-
inition
(MSE=

1.87)

Knowledge
of Inter-
relation-
ships
(MSE=
2.51)

hi 0)

Medium (N=35)
Low (N=32)

Across Read)
Level a.97)

.50

.36

.74

1.05
.20

-1.06

.37 .03

34
- .07
-1.02

- .27

high (; =30)
}Sodium (1=35)
Lew (W=32)

Across
Level

6.63
6.00
5.25

6.66
6.441

4.e6

5.96 6.04

6.50
7.00
4.33

5.93

Means for the first four dependent variables are given ascombined Z-scores; means for the last dependent variableare given as raw scores.
**Refers to the number of instances recommended by Markle4nd Tiemann.

.11

6.00
6.44
5.00

.5.87



Main Study 1, Retention: Means* for Dependent Variables
by Treatments (three combinations of instances) and

Previous Reading Achievement Levels

Dependent
Variable

Previous
Reading
Achieve-
ment
Level

1 (N=24)
MT** posi-
tives

Roccgni ion
of Eew
Inntanoos
(MS 5.10)

Undesx- general-

i...ti©n

(MSE=4.91)

Knowlecte
of Definition

(1-LSE-L-2.24 )

High (N=30)
,ledi
Low

Treatment Condition

2 (t724)

123

posi-
-gatives gives only

2.60
.28

.39

Across .90
Level (r=97)

High (i :=.30)

Medium (':,...35)

Low (N=32)

Leve.t

High (N=30)
Medium (N7235)
Low (N=32)

-2.28
- .45

.28

-1.43
.26

1.24

Acro.s Reading .02

Level (N=97)

High (N=30)
Medium (N=35
Low (N=32)

Across Readin
Level (N=97)

Knowledge of
Interrelation-
ships

(ESE2.02)

High (r 1=30)

Yodixlm (L=35)
Low (N=32)

Across Reading
Level (N=97)

1.14
- .50
- .27

2.

7.13
6,25
6.13

.75
- .64
-1,57

.62

1.75

1 rig

1.06
.02

.31

.20

. 72

. 30

.70

.7.29
6.67
5.88

6.54' 6.58

N=26)

positives
only

1.05

.31

4 (N=23)

ontrol

1.15
- .32
-2.05

.10 - .40

.52
1.05
- .01

-1.21

- .53
1.08

oLL

-1.00 - .31
- .94 1.32

.31 1.17

- .53 .78

.68 1.09
- .33 .26
-1.15 -1,03

30 .12

7.25
6.L4
5.11

6.43
6.67

5.00

6.23 6.09

*Means for the first four dependent variables are given as com-
bined Z-scores; mear_J for last dependent variable are given
as raw scores.

* *Refers to the number of instances recommended by Markle and Tieinann.
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Main Study 11, Immediate Acquisition: Means* for Dependent
Variables by Treatments (three combinations of instances plus
concept definition) and Previous Reading Achievement Levels

Dependent
Variable

Previous
eading

Achievement
Level

1 (N=30)
MT **positives
MT negatives
& definition

2.15
.69

-2.84

- .01

2 (N-28)

MT posi-
tives &

defini-
tion

3 (N=30)4
two posi
tives &
defini-
tion

(N=26)

Control

- .01
-1.83
-2.58

-1.46

eor ition

Instances

(MS3.46)

high (N=40)
'um (N=38)
N=36)

Across Reading
Level (N7114)

1.74
.08
.07

.67

2.87
.57

-1.52

.6/f

rgoner _

t

y, A4

Underg al-
imation

(ASE=3. 6)

High (tc-40)

Medium (N=38)
Low (N=36)

.

Irob:, nliAti i

Level .=11

ligh (N=40)
Yediun (Lt=

Low (N=36)

Across Keading
Level (r-1i4)

-2.25
-1.04
2.07

-1.22
- .96

.02

- .7C

1.29

- .0

.28

1.4t
2.66

i.)o

- .85
.17

1.86

.39

-1.24
1.62
- .24

.07

-2.13
- .93

.71

- .79

- .31
.63

1.00

.38

Knowledge
of Definition

(ESE1.54)

High (Iv 0)

Medium (D=38)

Low (N=36)

Across r- ding
lava j. (E=114)

.29
- .02
-1.58

.43

1.45
.64

.10

.76

1.09
.85

-1.27

.23

.04

- .21
.67

- .60

Krim, lodge of

Intorrolation-
ships

(NS 1.63)

High (1;=40)

Vedium (1 -38)

Low (N=:,6)

Across Rending
Level (V,--114)

6.70
6.60

5.60

6.30

6.6o
6.50

7.00

6.68

6.50
6.30
5.60

6.13

7.00
7.13
5,88

6.69

* Means for the first four dependent variables are given as combined Z-scores;
means for the last dependent variable are given as raw scores.
Refers to the number of instances recommended by Markle and Tiemann.



Main Study II, Rentention: Means* for Dependent Variables
by Treatments (three combinations of instances plus concept

definition) and Previous Reading Achievement Levels

Dependent
Variable

Rocogn
of Neu.

Instances
(1. S1i.i3.27)

Previous
Reading
Achievement
Level

&Ligh (N=4-0)

Nodium (N=38
Low (11=36)

07orp:eneral-

r.Qi;.Li_ 1 '11

Treatment Condition

31 (N=30 ) 2 N=28) N= 0
MT**positives MT posi- two posi-
MT negatives tives & tives &
definition definition definition

4 (N-

Control

rosy Reading
avel (D1.14)

High (1 40)
ediun3 =38)

Low (1' -..

1.68

-2.85

- .47

2.39
.01

.68

1.05

3.13
. 1

-1.96

.43

3
4

- .45

.q1

.62

-1.60

-2.69

-1,08

-2.31
.07

1.85

P,

Undergonu a
i,hatIco

(1 "3.1#.4)

Enowledge
of Definit
(N.512.00)

High N=40)
Mediu -

.Low (D=36)

- 1.80 -1.79
1.07 .27

- .80 .462.441

Across Ron.ding
Level. i.4)

Righ N=40)
Medium (N=38)

w (D=-36)

Knawlodge of
Interrel 10

.

slaps
(l 2.64)

het Reading
Level (E=114)

High 0=40)
MDdium (D3'
Low (D=36)

cross Reading
vel N114)

* Means for the
means for the

Refers the

.09 .77
- .03 - .04
.1,19 .55

- .46 .42

-.35

5.40 6.50
6.70 5.50
5.50 6.75

5.87

1.39
. 97

-1.08

. 43

6.60
6.60
5.00

6.21 6.07

first four dependent variables are given
last dependent variable are given as raw

.19

.66

3.r

1.142

.28

- .70
-1.00

- .41

7.10
5.6)
6.00

6,31

as combined Z-scores;
scores.

number of instances recommended by Markle and Tiemann
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Main Study III, Immediate Acquisition: Means* for Dependent
Variables by Treatments (Markle-Tiemann set of positive and negative
instances alone, with definition, or with definition and emphasis of
relevant attributes) and Previous Reading Achievement Levels

Dependent
Variable

Previous
heading
chievement
evel

N=24)
MT**instan-
ces alone

Treatment Condition
2 (N=26) N=26)

instan- MT instances,
es & de- definition, &
inition emkhasis

Fecognitipn
3W

Inbtanees

M5E73.53)

margeno
ization

Under e
ization
MSE3,13)

High (N=34)
Yedium (N=35)
Low N=33)

Ren din
-1 (N=102)

.09

.20

.26

N=26)

Control

2.61
.49

-1.16.

- .56
-2.31
-2.40

.34 -1.73

High (N=34)
;edium (P=350
ow (I -.-33)

-3.67
- .92
- .70

1.23
.98

1.0
1,44

-1.87
- .52

.84

ral-

HIgh 1Z=34)

PPdAum
Low (i -33)

-1.53
.23

-1.41

Acre Road ing .01

Level (Ii10

Knoviedge

of Definition

(ES E1.92)

Knowle40 of
interrelation-
ships

',73.05)

High
Medium (N=35)
Low (N=33)

Across Reading
Lovel(102)

High (1:=34)

Eedium (N=35)
Low W-L'.33

1.91
- .67

.80

.15

1.66 -1.91
1.40 - .62

- .48

-1.16

1.30

.46

.6e

1.25

.23
2.45
2.35

1.65

.54 1.62
.78
, 92

.12

.73

.67

.61

Across Reading
Level (N=102)

6.75
4.78
5.29

5.58

5.75
7.00
4.56

6.78
6.33
4.5o

.18

.63

.23

. .86

6.56
5.25
5.11

5.92 5.65

eans for the first four dependent variables are given as combined
means for the last. dependent variable are given as raw scores.

Refers to the number of positive and negative instances recommended by
Markle and Tlemann

-scores,
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Main Study III, Retention: Means* for Dependent Variables by
Treatments (Markle-Tiemann set of positive and negative instances

alone, with definition, or with definition and emphasis of
relevant attributes) and Previous Reading Achievement Levels

Dependent
Variable

Recognition
of New
instunco--_

(nSE3.99)

Overgon
is air ton

. J, . o
)

Previous
Reading
Achievement
Level

High D=34)
redinm 0.35
Low (N=33)

Treatment Condition

1 (1124 ) I 2 (N=26) 3 (N=26)
MT * *instanjMT instan -NT instances
ces alone ces & de- definition,

.20

- .77

Acrors Rondi- g .78

Level (1 #102)
- - -

High (N=34) -3.32
Medium (N=35) - .94

Low (Nm33) .30

ACroz5 rus:AdLrig -137

Undergonoral-
ization

(NSE=i4 78)

Knowledge
of Definition

(i 019D-72.05)

Knowl tit a of

ships

(?4S 2.05)

High (4=`34)

edium (N'35)
Low )

AcroLs h
1-

-1.23

1.77
1.09

.57

High (1;34) 1.75
15,dluul (1.--3 - .32

(1,r33) .92

Across .19
Love] al-'102)

High &:131)

Nodiun 'Y'5)

Low (P:t3))

Across iikmding
Level (R=102)

6.88
5.67

5.57

6.0

finition emphasis

.74 2.53
- .38 1.20
-1.53 -1.37

-.43 .87

.53 -1.67
1.62 -1.51
1.68 .89

1.31

-1.88 -2.10
-1.39 - .02

.29 1.38

- .96 - .33

.59 1.94

.03 .29

- .48 -Lag,

.03 .20

6.50 7.44
6.00 6.33
6.11 4.75

6.19 6.23

4 W-26

Control

.28

-1.21
-2.53

-1.15

- .28
.81

1.82

8

- .18
.77

1.63

.74

- .50
-1.24

- .41

7.22
6.38
5.44

6.35

Means for the first four dependent variables are given as combined
meats for the last dependent Variable are given as raw scores.

** Refers to the number of positive and negative instances recommended by
Markle and Tiemann.

Z-scores;
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RAW SCORE MEANS AND STANDARD DEVIATIONS FOR DEPENDENT MEASURES

ON IMMEDIATE ACQUISITION AND RETENTION BY TREATMENT

CONDITION WITHIN READING ACHIEVEMENT LEVEL

128



R
a
w
 
S
c
o
r
e
 
M
e
a
n
s
 
a
n
d

S
t
a
n
d
a
r
d
 
D
e
v
i
a
t
i
o
n
s
*

f
o
r
 
M
a
i
n
 
S
t
u
d
y
 
I
 
(
i
m
m
e
d
i
a
t
e

A
c
q
u
i
s
i
t
i
o
n
)

T
e
s
t

D
e
p
e
n
d
e
n
t

!

V
a
r
i
a
b
l
e

P
r
e
v
i
o
u
s

, ,

R
e
a
d
i
n
g

A
c
h
i
e
v
e
l
l
e
n
t

T
r
e
a
t
m
e
n
t
 
C
o
n
d
i
t
i
o
n

T
o
t
a
l
s

A
c
r
o
s
s

C
o
n
d
i
t
i
o
n

1
2

3
4
 
(
C
o
n
t
r
o
l
)

L
e
v
e
l

,

N
=
2
4

(
N
=
2
4
)

N
=
2
6
)

N
=
2
3
)

T
e
s
t
 
1
,

R
e
c
o
g
n
i
t
i
o
n
 
o
f

H
i
g
h
 
(
N
=
3
0
)

1
1
8
.
2
5

1
5
.
2
9

1
7
.
2
5

1
6
.
1
4

'
'

1
6
.
8
0

P
a
r
t
 
A

N
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

(
2
.
6
.
3
)

(
5
.
0
7
)

(
2
.
1
7
)

(
3
.
5
4
)

o
f
 
t
h
e
 
C
o
n
c
e
p
t

'
M
e
d
i
u
m
,
 
(
N
=
3
5
)

1
5
.
5
0

1
6
.
7
8

1
7
.
3
3

1
4
.
5
6

1
6
,
0
6

P
o
p
u
l
a
t
i
o
n
.

'
(
2
.
.
7
4
)

1,

(
2
,
0
4
)

(
2
.
7
9
)

(
2
.
4
1
)

(
2
-
7
4
)

L
o
w
 
(
N
=
3
2
)

1
6
,
1
3

1
5
,
7
5

1
6
.
5
6

1
1
.
4
3

1
5
.
1
3
.

(
2
.
7
1
)

(
2
.
1
7
)

(
1
.
6
4
)

(
2
.
4
4
)

1

(
3
.
0
0
)

.
1
1

A
c
r
o
s
s
 
R
e
a
d
i
n
g

1
6
,
6
3

1
6
.
0
0

1
7
.
0
4

1
4
.
0
9

L
e
v
e
l
 
(
N
=
9
7
)

(
2
.
9
4
)

(
2
.
3
3
)

I

(
3
,
4
1
 
)

(
3
,
0
1
)

'
1

-
e
r
g
e
n
e
r
a
l
k
 
a
-

H
i
g
h
 
(
N
=
3
0
)

'
3
.
0
0

8
.
0
0

5
.
8
8

6
.
1
4

5
.
6
7

t
i
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
 
P
o
p
u
l
a
-

1

(
1
-
7
3
)

(
2
.
3
3
)

(
2
,
3
7
)

(
2
.
1
0
)

(
2
.
8
0
)

d
o
n

M
e
d
i
u
m
 
(
N
=
3
5
)

6
.
0
0

6
.
1
1

H
5
.
8
9

.
5
.
4
4

H
5
.
8
6

(
3
.
0
4
)

(
2
.
1
8
)

(
2
-
5
1
)

(
2
.
0
6
)

(
2
.
4
7
)

,

1

L
o
w
 
(
H
=
3
2
)

5
.
1
3

6
.
6
3

6
.
5
6

6
,
5
7

H
,

6
.
2
2

,
(
2
.
3
2
)

(
3
,
1
2
)

(
1
.
1
7
)

(
1
.
9
9
)

:
(
2
.
3
3
)

1

.

A
c
r
o
5
s
 
R
e
a
d
i
n
g

4
.
1
7

6
.
8
3

6
.
1
2

6
.
0
0

L
e
v
e
l
.
 
(
N
=
9
7
)

1
(
2
-
7
3
)

(
2
.
6
9
)

(
2
.
1
2
)

,

(
2
.
1
1
)

U
n
d
e
r
g
e
n
e
r
a
l
i
2
a
-

H
i
g
h
 
(
N
=
3
0
)

3
.
7
5

0
.
4
3

1
.
8
8

I
2
,
7
1

1

2
,
2
3

t
i
o
n
 
f
o
r
 
t
h
e

(
2
,
1
7
)

1
(
0
.
7
3
)

(
3
.
4
8
)

(
2
.
6
0
)

H
,

(
2
.
7
7
)

C
o
n
c
e
p
t
 
P
o
p
u
l
a
-

d
e
n
.

M
e
d
i
u
m
 
(
N
=
3
5
)

3
.
3
8

H
2
.
1
1

I

1
.
7
8

H
5
.
0
0

3
.
0
6

(
3
.
2
0
)
'

i
(
1
.
5
9
)

(
2
.
2
0
)

(
2
.
9
4
)

(
2
.
8
5
)

n
e
x
t
 
p
a
g
e

.
.

.
.

1
,

*
N
o
t
e
:

S
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s

a
r
e
 
g
i
v
e
n
 
i
n
 
p
a
r
e
n
t
h
e
s
e
s
.



L
ow

 (
N

=
32

)

A
cr

os
s 

R
ea

di
ng

L
ev

el
 (

N
=

97
)

3.
75

,

(2
.1

1 
)

1

, 3.
63

1(
2.

56
)

2.
63

1

(2
.4

51

1.
79

(1
.9

8)

1.
78

1.
40

)

1.
81

2.
47

1

6.
57

(2
.6

7)
'

4.
78

(3
,1

5)

3.
53

(2
.8

1)

T
es

t. 
1,

' ow
le

dg
e 

of
H

ig
h 

(N
=

30
)

''

0.
50

'

0.
14

0.
13

0.
43

0.
30

Pa
rt

 B
,

D
ef

in
iti

on
 o

f
Po

pu
la

tio
n

(0
.5

0)
(0

.3
5)

(0
.3

3)
0.

49
)

(0
.4

6)
M

ed
iu

m
(N

=
35

)
l'

0.
25

'
0.

22
0.

00
0.

11
0.

14
,.

(0
.4

3)
(0

44
2)

04
00

)
10

.3
1)

(0
.3

5)
L

ow
 (

N
=

32
)

0.
13

04
38

',
0.

33
0.

00
'1

.
0.

22
.

i (
04

33
)

(0
44

8)
(0

.4
7)

0.
00

)
(0

44
1)

A
cr

os
s 

R
ea

di
ng

0.
29

0.
25

0.
15

-
0.

17
L

ev
el

 (
N

=
97

)
0.

45
)

(0
.4

3)
04

36
)

0.
38

)
T

es
t

2
,

of
H

ig
h 

(N
=

30
)

-1
9.

50
'

15
.7

1
;1

64
63

17
.7

1
17

.4
3

Pa
rt

 A
N

ew
 I

ns
ta

nc
es

an
d 

N
on

-i
ns

ta
nc

es
I

(4
.8

0)
(3

.8
4)

(4
.9

2)
(4

.4
9)

'1

(4
.7

7)
of

 th
e 

C
on

ce
pt

.
M

ed
iu

m
N

=
35

)
,1

8.
38

11
12

.5
6

13
.,4

4
, 1

3.
56

14
.3

7'
11

H
ab

ita
t

t

,, 
(4

.5
8)

1,
(1

.5
0)

(2
.3

1)
(4

.9
5)

(4
.2

4)
L

ow
 (

N
-3

2)
'

15
.3

8
.

13
.1

.3
, 1

5.
33

I,
12

.7
1

14
.2

2
(4

.2
7)

1

(2
.2

6)
'

(3
.6

2)
(4

.5
9)

(3
.9

5)
i, 

A
cr

os
s 

R
ea

di
ng

17
.7

5
I 

13
.6

7
15

.0
8

14
.5

7
L

ev
el

 (
N

=
97

)
(4

.8
8)

(2
.9

4)
(3

.9
4)

(5
.1

6)
O

ve
rg

en
er

al
iz

a-
., 

H
ig

h 
(N

=
30

)
4.

.5
0

8.
01

0
I

7.
75

1
6.

29
6.

60
tio

n 
fo

r 
th

e
1,

(5
.1

0)
 1

(3
.7

0)
(5

.2
4)

,

(4
.6

2)
(4

.9
4)

C
on

ce
pt

. H
ab

ita
t.

te
di

um
 (

N
=

35
)

4.
25

11
.0

0
'1

0.
67

1

8.
56

8.
74

1(
4.

18
)

(2
.5

8)
(2

.9
1)

3.
92

)
(4

.3
3)

1

1

L
O

W
 (

N
=

32
)

6.
13

9.
25

8.
89

9.
71

8.
47

'
1

,(
3.

22
)

,

2.
28

)
(3

.3
8)

13
.4

9)
(3

.4
2)

I
1

ne
xt

 p
ag

e
.

.
1



A
cr

os
s 

R
ea

di
ng

L
ev

el
 (

N
=

97
)

4.
96

1

(4
.3

2)
9.

54
1

3.
12

9.
15

4.
0

8.
22

4.
25

1
th

ad
er

ge
ne

ra
liz

a-
II

tio
n 

fo
r 

th
e

,

C
on

ce
pt

 H
ab

ita
t

H
ig

h
N

=
 .0

)
i

M
ed

iu
. (

N
=

35
)

I

1

1.
00

((
1.

22
)

2.
25

1

(2
.9

0)
I

1.
29

1.
87

)
1

1.
33

(1
.3

3)

0.
63

0.
48

)

0.
89

1.
29

)

0.
71

(0
.7

0)

2.
89

(2
.4

2)

0.
90

(1
.1

4)

1.
83

(2
.2

2)
L

ow
 (

N
=

32
)

1

3.
50

2.
63

0.
78

2.
29

11
2.

25
2.

24
)

1

(2
.6

0)
(1

.2
3)

(2
.8

6)
1

(2
.4

9)
A

cr
os

s 
R

ea
di

ng
2.

25
1.

75
0.

77
2.

04
L

ev
el

 (
N

=
97

)
(2

.4
5)

2.
03

)
1.

09
)

(2
.4

0)
T

es
t 2

,
' o

w
le

dg
e 

of
H

ig
h 

(N
=

30
)

0.
25

0.
57

0.
38

10
...

57
11

0.
43

Pa
rt

 B
'D

ef
in

iti
on

of
ab

ita
t

0.
43

)
(0

.4
9)

(0
.4

8)
(0

.4
9)

(0
.5

0)
M

ed
iu

m
 (

N
=

35
)

0.
75

0.
11

0.
33

0.
56

0.
43

(0
.4

3)
(0

.3
1)

0.
47

)
10

.5
0)

1

(0
.4

9)
L

ow
 (

N
=

32
)

0.
13

I
0.

38
0.

11
0.

29
1

0.
22

1(
0.

33
)

(0
.4

8)
(0

.3
1)

(0
.4

5)
(0

.4
1)

A
cr

os
s 

R
ea

di
ng

0.
38

0.
33

0.
27

0.
48

L
ev

el
 (

N
=

97
)

0.
48

0.
47

)
0.

44
)

0.
50

)
T

es
t 3

,
,R

ec
og

ni
tio

n 
of

H
ig

h 
(N

3'
0)

8.
63

7.
57

1
8.

25
6.

57
7.

80
Pa

rt
 A

;e
w

 I
ns

ta
nc

es
1.

11
)

(1
.8

4)
(1

.7
1)

1.
76

)
(1

.8
0)

an
d 

N
on

-I
ns

ta
nc

es
I

.f
 th

e 
C

on
ce

pt
1

M
ed

iu
m

 (
N

=
35

)
6.

88
6.

00
6.

56
6.

11
6.

37
C

om
m

un
ity

(2
.6

2)
(2

.1
6 

)
(1

.6
4)

(2
.5

1)
(2

.2
8)

L
ow

 (
N

=
32

)
5.

63
4.

38
6.

00
5.

29
5.

34
(1

.2
2)

(0
.9

9)
1(

1.
41

)
(2

.0
.5

)
(1

.5
7)

A
cr

os
s 

R
ea

di
ng

7.
04

5.
92

6.
88

6.
00

L
ev

el
 (

N
=

97
)

(2
.1

7)
(2

.1
6)

1.
85

)
(
2
.
2
3
)

ne
xt

 p
ag

e.
. -



O
v
e
r
g
e
n
e
r
a
l
i
z
a
-

t
l
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

H
i
g
h
.
 
(
1
N
,
3
0
)

1
(
1
.
2
7

I

1
.
1
3

)

2
.
0
0
,

(
1
.
6
9
)

1

1
,
5
0

(
1
,
6
6
)

2
,
7
1

(
1
.
2
8
)

1
.
8
0

(
1
.
6
0
)

M
e
d
i
u
m

N
=
3
5
,

2
.
1
3

3
.
1
1

2
.
7
8

2
.
3
3

2
.
6
0

(
1
.
6
9
 
)

(
1
1
.
2
9
)

(
1
.
4
7
)

1
.
2
5
)

(
1
.
4
8
)

L
o
w
 
(
N
=
3
2
)

2
.
6
3

M
B

2
,
8
9

3
.
2
9

3
.
1
6

(
1
.
5
8
)

(
0
.
9
3
)

(
1
.
2
0
)

(
1
.
9
8
)

(
1
.
5
2
)

1

1

A
c
r
o
s
s
 
R
e
a
d
i
n
g

1

1
.
9
6

1

3
.
0
4

2
.
4
2

2
.
7
4

L
e
v
e
l
 
(
N
=
9
7
)

(
1
.
6
5
)

!
1
.
5
1
)

,
 
(
1
.
5
7
)

.
,

(
1
.
5
7
)

U
n
d
e
r
g
e
n
e
r
a
l
-

H
i
g
h

(
N
=
3
0
)

0
.
2
5

0
.
4
3

1
0
.
2
5

0
.
7
1

0
.
4
0

'
L
i
o
n
 
f
o
r
 
t
h
e

i
0
.
4
3
)

(
0
.
7
3
)

(
0
.
4
,
3
)

(
0
.
8
8
)

(
0
.
6
6
)

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

M
e
d
i
u
m
 
(
N
=
3
5
)

I

1
.
0
0

0
.
8
9

0
.
6
7

1
.
5
6

1
.
0
3

(
1
.
3
2
)

(
1
.
2
9
)

(
3
.
6
7
)

(
1
.
5
7
)

(
1
.
3
0
)

L
o
w
 
(
N
=
3
2
)

1
_
3
8

1
.
7
5

1
.
1
1

1
.
4
3
.

1
.
4
1

1

,

0
.
8
6
)

(
0
.
9
7
)

!

(
1
,
1
0
)

(
1
.
0
5
)

1

(
1
.
0
3
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

0
.
8
8

1
.
0
4

0
.
6
9

1
.
2
6

L
e
v
e
l
 
(
N
=
9
7
)

(
1
.
0
5
)

(
1
.
1
3
)

(
0
.
5
7
)

I
(
1
.
2
9
)

T
e
s
t
.
 
3
,

K
n
o
w
l
e
d
g
e
 
o
f

H
i
g
h
 
(
N
=
3
0
)

0
.
8
3

0
.
7
1
.

0
.
5
0

0
.
4
3

0
.
6
3

P
a
r
t
.
 
B

D
e
f
i
n
i
t
i
o
n
.
 
o
f

(
0
.
3
3
)

(
0
.
4
5
)

(
0
.
5
0
)

(
0
.
4
9
)

(
0
,
4
8
)

C
o
m
m
u
n
i
t
y

I

M
e
d
i
u
m
 
(
N
=
3
5
 
)

0
,
3
8

,

0
.
6
7

0
.
2
2

0
.
4
4

0
.
4
3
,

I

(
0
.
4
8
)

(
0
.
4
7
)

1
'
(
0
.
4
2
)

(
0
.
5
0
)

1

(
0
.
4
9
)

I

1

L
o
w
 
(
N
=
3
2
)

0
.
5
0

0
.
0
0
!

!
0
.
4
4

,
0
.
2
9

0
.
3
1

'
1
1
,
0
.
5
0
y

(
0
.
0
0
)

.
(
0
,
5
0
)

(
0
1
.
4
5
)

(
0
,
4
6
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

0
.
5
8

0
.
4
6

0
.
3
8

0
.
3
9

L
e
v
e
l
 
(
N
=
9
7
)

(
0
,
4
9
)

(
0
.
5
0
)

'
(
0
.
4
9
)

-
(
0
,
4
9
)

n
e
x
t
 
p
a
g
e
 
.

.
,
,
I
.



T
e
s
t
 
4
,

'
L

P
a
r
t
s
 
A

,

a
n
d
 
B

1

K
n
o
w
l
e
d
g
e
 
o
f

i
n
t
e
r
r
e
l
a
t
i
o
n
-

s
h
i
p
s
,

H
i
g
h
.
 
(
N
=
3
,
0
)

M
e
d
i
u
m
 
(
N
=
3
5
)

i ,

L
o
w
 
(
N
=
3
2
)

1
(
1
.
6
4
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

L
e
v
e
l
 
(
N
=
9
7
)

6
.
6
3
,

(
0
.
8
6
)

6
,
0
0

(
0
.
8
7
)

5
.
2
5

5
.
9
6

(
1
.
3
1
)

6
.
8
6

(
1
.
3
6
)

6
.
4
4

(
1
.
4
2
)

4
.
8
8

1
,
0
5

6
.
0
4

1
1
.
5
4
)

6
,
5
0

(
1
.
8
0
)

7
.
0
0
,

(
1
.
4
1
)

1

4
.
3
3

I

(
1
.
4
.
1
)

5
.
9
2

(
1
.
9
4
 
)

6
.
0
0

r

0
,
9
3
)

.
4
4

(
2
.
5
4
)

5
.
0
0

(
1
.
4
1
)

5
.
8
7

(
1
.
9
4
)

6
.
5
0

(
1
.
3
4
)

6
.
4
9

(
1
.
7
3
)

4
.
8
4

(
1
.
4
4
)

T
e
s
t
 
4
,

K
n
o
w
l
e
d
g
e
.
 
o
f

H
i
g
h
 
(
N
=
3
0
)

1
.
5
0

0
.
8
6

0
.
8
8

1
.
0
0

1
.
0
7

P
a
r
t
 
C

D
e
f
i
n
i
t
i
o
n
s
,

o
f
 
P
o
p
u
l
a
t
i
o
n
,

H
a
b
i
t
a
t
,
 
a
n
d

(
0
,
5
0
)

M
e
d
i
u
m
 
(
N
=
3
5
)

0
.
5
0

(
0
.
6
4
)

0
.
6
7

(
0
.
9
3
)

0
.
6
7

0
.
2
2

(
0
.
8
1
)

0
.
5
1
.

C
o
'
 
u
n
i
t
y

(
0
.
7
1
)

(
0
.
8
2
)

(
0
.
6
7
)

(
0
.
4
2
)

(
0
.
6
9
)

L
o
.

1
 
(
N
=
3
2
)

0
.
6
3

0
.
3
8

0
.
6
7

0
.
4
3

0
.
5
3
'

0
.
9
9
)

(
0
.
4
8
)

(
0
.
8
2
)

(
0
.
7
3
)

(
0
.
7
9
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

0
.
8
8

0
.
6
3
,

0
.
7
3
,

0
,
5
2

L
e
v
e
l
 
(
N
9
7
)

(
0
.
8
8
)

0
.
7
0
)

1

(
0
.
8
1
)

(
0
,
7
7
)

f
e
n
d
 
o
f
 
t
a
b
l
e
]



R
a
w
 
S
c
o
r
e
 
M
e
a
n
s
 
a
n
d
 
S
t
a
n
d
a
r
d
 
D
e
v
i
a
t
i
o
n
s
*

f
o
r
 
M
a
i
n
.
 
S
t
u
d
y
 
I
.
 
(
R
e
t
e
n
t
i
o
n
)

T
e
s
t

D
e
p
e
n
d
e
n
t

V
a
r
i
a
b
l
e

P
r
e
v
i
o
u
s

R
e
a
d
i
n
g
,

A
c
h
i
e
v
e
'
 
p
i
t

L
e
v
e
l

T
r
e
a
t
m
e
n
t
 
C
o
n
d
i
t
i
o
n

I
T
o
t
a
l
s

A
c
r
o
s
s

C
o
n
d
i
t
i
o
n

1

(
M
2
4
)

2

(
N
=
2
4
)

3

(
N
=
2
6
 
)

4
 
(
C
o
n
t
r
o
l
)

(
N
=
2
3
)

T
es

t 1
,

P
a
r
t
.
 
A

R
e
c
o
g
n
i
t
i
o
n
 
o
f

H
i
g
h
.
 
(
N
=
3
0
)

1
9
.
0
0

(
3
.
1
6
)

1
7
.
0
0

(
2
.
.
5
1
)

1
 
.
0
0

(
2
.
6
5
)

1
7
.
1
4
.

(
2
.
7
5
)

1
7
.
5
7

(
2
.
9
2
)

N
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

M
e
d
i
u
m
 
(
N
=
3
5
)

1
6
.
1
3

1
6
.
7
8

1
5
.
2
2

'
15

.3
3

15
.8

6
of

 th
e 

C
on

ce
pt

(2
.8

5)
(1

.6
2)

(2
.8

6)
 I

(
1
.
7
0
)

(
2
.
4
0
)

P
o
p
u
l
a
t
i
o
n

L
o
w
 
(
N
=
3
2
)

1
5
.
8
8

1
1
5
.
1
3

1
5
.
5
6

1
1
2
.
8
6

1
4
.
9
4

(
1
.
4
5
)
1

(
1
.
9
6
)

(
3
.
7
7
)
1

(
2
.
5
9
)

(
2
.
8
7
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g
,

1
7
.
0
0

,
16

.2
9

15
.8

8
15

.1
3

L
ev

el
 (

N
=

97
)

(2
.9

6 
)

(2
.1

9)
(3

.2
4)

(2
.8

8)
O

ve
rg

en
e.

al
iz

a-
H

ig
h 

(N
=

30
)

4.
38

7-
29

6.
38

1
5.

00
5.

73
 ,

do
n 

fo
r 

th
e

(3
.1

2)
(3

,0
1)

(3
.2

4)
1

(1
.6

9)
(3

.0
8)

C
on

ce
pt

 P
op

ul
at

io
n.

e
d
i
u
m

1
N
=
3
5
)

6
.
3
8

6
.
0
0

8
.
1
1

6
.
5
6

1

6.
77

(3
.4

3 
)

(1
,7

6)
(2

,0
2)

(2
.3

1)
(2

.5
6)

L
ow

 (
N

=
32

)
6
.
2
5

8
.
5
0

6
.
4
4

6
.
0
0

6.
81

,
(1

.9
21

(2
.8

7)
(2

.7
1)

1
(2

.3
9)

(2
.7

0)

A
cr

os
s 

R
ea

di
ng

I,
5
.
6
7

7
.
2
1

7
.
0
0

5
.
9
1

L
e
v
e
l
 
(
N
=
9
7
)

(
3
.
0
4
)

(
2
.
7
7
)

(
.
2
-
8
0
)

(
2
.
2
6
)

I
l
l
I
n
d
e
r
g
e
n
e
r
a
l
i
z
a
.
-

H
i
g
h
 
(
N
=
3
0
)

1
.
6
3

0
.
7
1

1
.
6
3

2
.
8
6

1
.
7
0

d
o
n
 
f
o
r
 
t
h
e

1.
93

)1
1

(
1
.
3
9
)

(
2
.
1
2
)
 
l
'

(
2
.
4
7
)

(
2
.
1
5
)

C
o
n
c
e
p
t
 
P
o
p
u
l
a
t
i
o
n
'

M
e
d
i
u
m
 
(
N
=
3
5
1

2
.
3
8

2
.
2
2

1
.
6
7

3
.
1
1
.

2.
34

2.
23

)
(2

.2
0)

(2
.4

5 
)

(2
.6

4)
(2

.4
5)

1
.

,

L
o
w
 
(
N
=
3
2
)

2
.
8
8

1
.
3
8

2
,
8
9

1
5.

71
3,

13
,

n
p
l
&
 
r
m
a
r
i

(2
.0

3)
(2

.0
6)

, (
2.

88
) 

'
3
.
7
3
)

(
3
.
1
2
)

*
N
o
t
e
:

S
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s

a
r
e
 
g
i
v
e
n
 
i
n
 
p
a
r
e
n
t
h
e
s
e
s
.



A
cr

os
s 

R
ea

di
ng

2.
29

1.
50

L
ev

el
 (

N
--

--
97

)
(2

.1
3)

(2
.0

4)
2.

0b
(
3
.
2
3
)

T
es

t 2
,

Pa
rt

 ik
R

ec
og

ni
tio

n 
of

N
ew

 I
ns

ta
nc

es
H

ig
h 

(N
=

30
)

.1
 ',

 6
3

17
.1

4
(4

.2
1)

(4
.9

7)
16

.7
5

(.
4.

58
)

1 
.5

7
4.

27
)

17
.7

7
,

(4
.5

9)
an

d 
N

on
-I

ns
ta

nc
es

,.

of
 th

e 
C

on
ce

pt
.

M
ed

.iu
m

.
N

=
35

)
16

.1
.3

1'
12

.4
4

1

14
.2

2
14

.6
7

14
.3

1
H

ab
ita

t
'(5

.7
1)

1(
1.

89
)

(2
.8

2)
(6

.5
7)

(4
.8

2)

L
ow

 (
N

=
32

)
11

6.
13

12
.1

3
15

.1
1

13
.8

6
14

.3
4

(3
.8

2)
(2

.8
5)

(6
.1

4)
(3

.9
4)

(4
.6

8)
,

A
cr

os
s 

R
ea

di
ng

16
.9

6
13

,7
1

15
.3

1
15

,6
1.

L
ev

el
 (

N
97

)
(4

.0
2)

(4
.8

3)
(5

.5
8)

er
ge

ne
ra

liz
a-

H
ig

h 
(N

=
30

)
5.

88
6.

86
,

7.
75

6.
00

1
6.

63
tio

n 
fo

r 
th

e
l' 

(4
.6

2)
(5

,1
1)

(4
.5

0)
1

(4
.8

2)
C

on
ce

pt
 H

ab
ita

t.
11

M
ed

iu
m

. (
N

=
35

)
6.

25
,1

1.
11

9.
78

6.
78

8.
54

.
(4

.8
4)

(2
.1

8)
3.

49
)

(4
.2

9)
(4

.3
1)

,

L
ow

 (
N

=
32

).
5.

75
9.

50
7.

67
.

10
.1

4.
8.

19
(2

.8
2)

(3
.7

1)
13

.8
9)

(3
.9

1)
(3

.9
8)

A
cr

os
s 

R
ea

di
ng

5.
96

9.
33

8.
42

,
7.

57
L

ev
el

 (
N

=
97

)
(4

.2
0)

(4
.1

2)
.4

.1
8)

(4
.5

9)
.

U
nd

er
g.

en
er

al
i.,

z.
a-

H
ig

h 
(N

=
30

)
0.

50
1.

00
0.

50
0.

29
1.

.5
7

tio
n 

fo
r 

th
e

(1
.0

0)
(1

.0
7)

(0
.5

0)
(0

.4
5)

(0
.8

4)
C

on
ce

pt
 H

ab
ita

t
M

ed
iu

m
. (

N
=

35
)

2.
63

1.
44

1.
00

.
3.

56
1

2.
14

(2
.7

4)
(1

.9
5)

(1
.5

6)
(3

.4
7)

(2
.7

3)

L
ow

 (
N

=
32

)
3.

00
3.

13
1.

78
1.

00
2.

25
.

(2
.6

5)
(3

.2
6)

(2
.5

7)
0.

93
)

(2
.6

8)

A
cr

os
s 

R
ea

di
ng

2.
04

1.
88

1.
12

1
1.

78
,

L
ev

el
 (

N
=

97
)

(2
.5

2)
(2

.4
7)

(1
.8

7)
(2

.6
7)

N
ex

t p
ag

e
.



T
e
s
t
 
3
,

P
a
r
t
 
A

T
e
s
t
s
 
1
,
2
,

a
n
d
 
3

F
a
r
t
s

s
u
m
m
e
d

R
e
c
o
g
n
i
t
i
o
n
 
o
f

n
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
I
n
s
t
a
n
c
e
s

o
f
 
t
h
e
 
C
o
n
c
e
p
t

C
o
m
m
u
n
i
t
y

H
i
g
h
 
(
N
=
3
0
)

M
e
d
i
u
m

(
N
=
3
5
)

8
.
8
8

6
.
5
7

(
1
.
2
7
)

,
H
(
2
.
3
8
)
.

6
.
6
3

5
.
3
3

(
3
.
1
2
)

(
1
,
2
5
)

7
.
3
8
,

(
1
.
9
3
)

, !

6
.
7
8

(
1
.
3
1
)

'

6
.
7
1

(
1
.
4
8
)

6
.
5
,
'
:

,

(
2
.
3
1
)

7
.
4
3

(
2
.
0
3
)

6
.
3
1

(
2
.
1
9
)
1
'

L
o
w
 
N
=
3
2
)

5
.
3
8

5
.
1
3

6
.
2
2

1
5
.
0
0

5
.
4
7

(
2
.
1
2
)

(
1
.
4
5
)

(
1
.
0
3
)

1
1
,
1
.
6
9
)

(
1
.
6
8
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

6
;
3
6
,

5
.
6
3
,

6
.
7
7

6
.
1
3
,

L
e
v
e
l
 
(
N
=
9
7
)

(
2
.
7
2
)

(
1
.
8
2
)

(
1
.
5
3
)

1
2
.
5
,

O
v
e
r
g
e
n
e
 
.
a
l
i
z
a
-

H
i
g
h
 
(
N
=
3
0
)

1
.
0
0

'
2
.
7
1

2
.
0

.
2
_
2
9

,
1
.
9
7
'

'
 
t
i
o
n
 
f
o
r
 
t
h
e

(
1
.
3
2
)

(
1
.
8
3
)

(
1
,
5
8
)

,
(
0
.
8
8
)

(
1
.
5
8
)
,

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

1

M
e
d
i
u
m
 
(
N
=
3
5
)

2
.
6
3
,

(
2
.
0
6
)

3
.
5
6

(
0
.
9
6
)

2
.
7
8

(
1
.
3
1
)

2
.
2
2

(
1
.
1
3
)

2
.
8
0

(
1
.
4
9
)

L
o
w
 
(
N
=
3
2
)

3
.
1
3
,

3
.
7
5

2
.
7
8
,

3
.
8
6

3
.
3
4

(
1
.
3
6
)

1
1
.
4
8
)

(
0
.
6
3
)

(
0
.
9
9
)

(
1
.
2
4
)

A
c
r
o
s
s
,
 
R
e
a
d
i
n
g
,

2
.
2
5
,

3
.
3
8

2
.
5
4
.

2
.
7
4

L
e
v
e
l
.
 
(
N
=
9
7
)

(
1
.
8
5
)

1
 
(
1
-
4
9
)

(
1
.
2
8
)

(
:
1
.
2
6
)

U
n
d
e
r
g
e
n
e
r
a
l
i
z
a
-

t
i
o
n
 
f
o
r
 
t
h
e

H
i
g
h
.
 
(
N
=
3
0
)

0
.
1
3
,

(
0
.
3
3
)

0
.
7
.
1

(
1
.
0
3
)

0
.
6
3

(
0
.
8
6
)

1
.
0
0

(
0
.
9
3
)

0
.
6
0

(
0
,
8
8
)

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

M
e
d
i
u
m
 
(
N
=
3
5
)

0
.
7
5
,

1
.
1
1

0
.
4
4
.

1
.
2
2

0
.
8
9

(
1
-
6
4
)

(
1
,
1
0
)

(
0
.
5
0

(
1
,
4
0
)

(
1
,
2
6
)

1
.

N
=
3
2
)

1
.
5
0

1
.
0
0

1
.

1
.
1
4

,

1
.
1
6

(
1
.
4
1
)

(
1
-
1
2
)

(
0
.
8
2
)

(
1
-
3
6
)

(
1
.
2
0
)

A
c
r
o
s
s
,
 
R
e
a
d
i
n
g
.

0
.
7
9

0
.
9
6

0
.
6
9

1
.
1
3

L
e
v
e
l
.
 
(
N
=
9
7
)

(
1
.
3
8
)

i
 
(
1
.
1
0
)

(
0
.
7
7
)

(
1
.
2
6
)

K
n
o
w
l
e
d
g
e
 
o
f

H
i
g
h
 
(
N
=
3
0
)

1
.
5
0

1
.
2
.
9

1
-
5
0

1
.
8
6

1
1
.
5
3

D
e
f
i
n
i
t
i
o
n
s
 
o
f

(
0
.
8
7
)

(
0
.
7
0
)

(
0
.
8
7
)

I
 
(
0
.
8
3
)

(
0
,
8
5
)

P
o
p
u
l
a
t
i
o
n
,
 
H
a
b
i
-

t
a
t
,
 
a
n
d
 
C
o
m
m
u
-

M
e
d
i
u
m
 
(
N
=
3
5
)

1
.
0
0

1
.
2
2

0
.
8
9

1
.
3
3

l
'

1
.
1
1

l
a
i
t
y

(
1
.
2
2
)

(
0
.
7
9
)

(
0
.
5
7
)

(
0
.
8
2
)

(
0
.
8
9
)

n
e
x
t
 
p
a
g
e

.



11

L
ow

 (
N

=
32

)

A
cr

os
s 

R
ea

di
ng

L
ev

el
 (

N
=

."
.''

)

1.
25

(0
.9

7)

1.
25

(1
.0

5)

1.
00

(0
.5

0 
)

1.
17

(0
.6

9,

0.
89

0.
57

.

1.
08

(0
.7

3)

1.
14

0.
64

)

1

1.
43

,
. (

0.
82

)

1.
06

(0
.7

0)

T
es

t 4
,

K
no

w
le

dg
e 

©
f

H
ig

h 
(N

=
30

)
7.

13
7.

29
7.

25
6.

43
1

17
.0

3
Pa

rt
s

.
A

.

an
d 

B
In

te
rr

el
at

io
n-

sh
ip

s
(1

.3
6)

0.
70

)
,

1.
09

)
(0

.7
3)

(1
.0

8)

M
ed

iu
t, 

(N
=

35
)

6.
25

6.
67

6.
44

6.
67

I

6.
51

(1
.7

1)
1

(1
.6

3)
!.

1.
07

)
(1

.0
5)

(1
.4

0)
1

1

L
ow

 (
N

=
32

)
.

6.
13

5.
88

5.
11

5.
00

5,
53

(1
.4

5)
(1

.5
4)

(1
.2

9)
II

(1
.7

7)
11

(1
.5

8)

A
cr

os
s 

R
ea

di
ng

6,
50

6.
58

6.
23

,
6.

09
L

ev
el

. (
N

=
97

)
(1

.5
8)

.4
5)

(1
.4

4)
T

es
t 4

,
K

no
w

le
dg

e.
 o

f
(
1
1
=
3
0
)

1.
63

1-
14

0.
63

1.
43

1
.
2
0

P
a
r
t
 
C
.

D
e
f
i
n
i
t
i
o
n
s
 
o
f

(0
.9

9)
(0

.9
9)

10
.7

0)
(1

.2
9)

(1
,0

8)
Po

pu
la

tio
n,

ha
bi

ta
t, 

an
d

M
ed

iu
m

 (
 =

35
)

0.
50

1.
11

.0
.8

9
0.

78
0.

83
C

om
m

un
ity

'
0.

50
1

(0
.5

7)
(0

.8
7)

0.
63

)
(0

.7
0)

L
ow

 (
N

=
32

.)
0.

50
0.

50
0.

67
0.

43
0.

53
0.

71
)

(0
.7

1)
(0

.6
7)

.0
.4

9)
(0

.6
6)

1

A
cr

os
s 

R
ea

di
ng

 1
.

0.
88

0.
92

'

0.
73

0.
87

L
ev

el
 (

N
=

97
)

0.
93

)
0.

81
)'

(0
.7

6 
)

(0
..9

5)

[e
nd

 o
f 

ta
bl

e]



R
a
w
 
S
c
o
r
e
.
 
M
e
a
n
s
 
a
n
d
 
S
t
a
n
d
a
r
d
 
D
e
v
i
a
t
i
o
n
s
*
.
 
f
o
r
 
M
a
i
n
.
 
S
t
u
d
y
.
 
1
1
 
(
I
m
m
e
d
i
a
t
e
 
A
c
q
u
i
s
i
t
i
b
n
s

T
e
s
t

D
e
p
e
n
d
e
n
t

V
a
r
i
a
b
l
e

T
e
s
t
 
1
,

P
a
r
t
 
A

R
e
c
o
g
n
i
t
i
o
n
 
o
f

N
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

o
f
 
t
h
e
 
C
o
n
c
e
p
t

P
o
p
u
l
a
t
i
o
n
.

T
e
r
g
e
n
e
r
a
l
i
z
a
-

t
i
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
 
P
o
p
u
l
a

t
i
o
n

n
d
e
r
g
e
n
e
r
a
l
i
z
a
-

t
i
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
.
 
P
o
p
u
l
a
-

t
i
o
n

P
r
e
v
i
o
u
s

R
e
a
d
i
n
g

T
r
e
a
t
m
e
n
t
 
C
o
n
d
i
t
i
o
n

T
o
t
a
l
s

A
c
r
o
s
s

C
o
n
d
i
t
i
o
n
.

A
c
h
i
e
v
e
m
e
n
t

L
e
v
e
l

1

(
N
=
3
0
)

(
N
=
2

3

N
=

30
)

4
(
C
o
n
t
r
o
l

N
=

26
).

H
i
g
h
 
(
N
.
,
4
1
.
1

1
8
.
8
0

17
.5

0
20

.6
0

15
.2

0
1

.
3

(
2
.
3
6
)

(2
.5

8)
(2

.4
6)

2.
44

)'
(3

.1
5)

M
e
d
i
u
m
 
(
N
=
3
8
)

1
8
.
1
0

17
.1

0
17

.3
0

12
.5

0
16

.4
5

(
1
.
8
7
)

(3
.8

1)
(1

.9
0)

(2
.9

6)
(3

"

L
o
w

(N
=

36
)

1
3
.
1
0

15
.6

3
1
4
.
7
0

13
.0

0
14

.0
8

(
2
.
6
6
)

(3
.2

4)
(
3
.
4
9
)

(2
.0

6)
(3

.1
3)

A
c
r
o
s
s
 
R
e
a
d
i
n
s
,

1
6
.
6
7

16
.8

2
17

.5
3

13
.6

9
L
e
v
e
l
 
(
N
=
1
1
4
)

(
3
,
4
4
)

(3
.3

4)
(3

. 6
2)

(2
.7

8)
H
i
g
h
 
(
N
=
4
0
)

3
.
1
0

5.
20

4.
20

6
.
1
0

4.
65

(1
.9

7)
(2

.3
2)

(2
.7

1)
(
1
.
5
1
)

(2
.4

4)

M
e
d
i
u
m
 
(
N
=
3
8
)

3
.
6
0

4
.
7
0

6
.
5
0
1

5
.
5
0

5
,
0
5
.

(
2
.
0
6
)

(
2
.
0
5
)

(1
.9

6)
(
1
.
8
0
)

(2
.2

6)

L
o
w
 
(
N
=
3
6
)

5
.
6
0
,

5,
25

5.
40

6.
00

5.
56

(
1
.
9
1

2
.
1
1
)

(2
,1

5)
(
2
.
2
9
)

(2
.1

3)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

4
.
1
0

5.
04

,
5.

37
5.

88
L
e
v
e
l
 
(
N
=
1
1
4
)

(
2
.
2
6
)

(2
.1

8)
(2

.4
8)

1.
89

)
H
i
g
h
 
(
N
=
4
0
)

3.
10

2.
20

0.
20

3.
70

2.
 3

0
(1

.9
2)

(2
.0

4)
(0

.6
0)

(:
2.

65
)

(
2
.
3
6

M
e
d
i
u
m
.
 
(
=
3
8
)

3.
10

3,
20

1.
20

7
.
0
0

3,
45

n
e
x
t
.
 
p
a
g
e
.

(1
.5

8)
2
.
6
8
)

(2
.7

5)
3.

57
)

(
3
.
3
5
)

*
N
o
t
e
:

S
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s
 
a
r
e
 
g
i
v
e
n
 
i
n
 
p
a
r
e
n
t
h
e
s
e
s
.



L
o
w
 
(
N
=
3
6
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

L
e
v
e
l
 
(
N
=
1
1
4
)

6.
20

3.
79

)

4
1
3

3
.
0
0

4.
13

(3
.2

2)

3.
11

2.
76

4.
90

(4
.0

9

2.
10

3.
51

)

6
.
0
0

(2
,2

9)

5.
42

3.
20

)

5.
33

(3
.5

7)

T
e
s
t
 
1
.

1
1
1

P
a
r
t
 
B

K
n
o
w
l
e
d
g
e
.
 
o
f

D
e
f
i
n
i
t
i
o
n
.
 
o
f

P
o
p
u
l
a
t
i
o
n

H
i
g
h
 
(
N
=
4
0
)

M
e
d
i
!
J
m
 
(
D
T
=
3
8
)

L
O
W
 
(
N
=
I
6
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g
.

L
e
v
e
l
 
(
N
=
1
1
4
)

0
.
7
0

0.
46

)

0
.
2
0

0.
40

)

0
.
1
0

0.
30

)

0.
33

0
.
4
7

0
.
9
0

(
0
,
3
0
)

0
.
8
0

(0
.4

0)

0
.
2
5
,

O
. 4

3)

0
,
6
8

0
.
4
7

0
.
8
0

(0
.4

0)

0
.
8
0

(
0
.
4
0
)

0
.
3
0

(
0
.
4
6
)

0
.
6
3

(
0
.
4
8

0.
10

(0
.3

0)

0
.
1
3

(0
.3

3)

0.
00

(
0
,
0
0
)

0
,
0
8

I

(0
.2

7)

0
.
6
3

(0
.4

8)

0
.
5
0

(0
.5

0)

0
.
1
7

(0
.3

7)

T
e
s
t
 
2
,

P
a
r
t
 
A

R
e
c
o
g
n
i
t
i
o
n
.

N
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
-
i
n
s
t
a
n
c
e
s

o
f
 
t
h
e
 
C
o
n
c
e
p
t

H
a
b
i
t
a
t

H
i
g
h
.
 
(
N
=
4
0
)

M
e
d
i
u
m

(N
=

3

L
o
w
 
(
N
=
3
6
)

A
c
r
o
s
s

R
ea

di
ng

L
e
v
e
l
 
(
N
=
1
1
4
)

20
.5

0
(2

.5
'O

)

18
.4

0
(2

.8
4)

'

11
.9

0
(3

.9
4)

1
6
.
9
3

(4
.8

3)
O
v
e
r
g
e
n
e
r
a
l
i
z
a
-

t
i
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
 
H
a
b
i
t
a
t

H
i
g
h
 
(
N
=
4
0
)

3
.
0
0

(
2
.
2
8
)

M
e
d
i
u
m
 
(
N
=
3
8
)

'

4
,
4
0

(2
.2

5)

L
o
w
 
(
N
=
3
6
)

9
.
5
0

n
e
x
t
 
p
a
g
e
 
.

(3
.1

4

2
0
.
7
0

(3
.1

0

15
.9

0
(7

.4
8)

17
.7

5
(6

.1
6)

1
8
.
1
4

(
6
.
2
0
)

3.
30

(
2
.
4
5
)

4.
.2

0
(4

.6
4)

5.
50

(5
.2

.7
)

22
.2

0
1.

17
.7

0
(2

.4
8)

(3
.6

1.
)

17
.5

0
(4

.5
7

14
.6

0
(4

.5
2

18
.1

0
(
5
.
0
6
)

2.
30

(2
.1

5)

5
.
2
0

(2
..8

2

8.
60

(
4
.
2
9

15
.6

3
(4

.4
4)

11
.7

5
(1

.2
0)

15
.2

3
(4

.2
0)

5.
80

(4
.4

9)

8.
13

(4
.7

5)

11
.7

5
(1

.9
2)

20
.2

8
(3

.3
8)

16
.9

2
(5

.2
7)

13
.9

2
(4

.9
3)

3.
60

(3
.2

8)

(
4
.
0
1
)

8
.
8
6

(4
.4

0)



A
cr

os
s

R
e
a
d
i
n
g

5.
63

4.
25

.
5.

37
'

8.
35

L
ev

el
 (

N
=

11
4)

(3
.8

1)
(4

.3
1)

(4
.1

2)
4.

68
)

U
nd

er
ge

ne
ra

liz
a-

H
ig

h 
(N

=
40

)
1.

50
1.

00
0.

50
1,

50
.1

.1
3

tio
n 

fo
r 

th
e

(1
.4

3)
(1

,4
1)

(0
.6

7)
1.

69
)

(1
.4

2)
C

on
ce

pt
 H

ab
ita

t
M

ed
iu

m
(
N
=
3
8
)

2,
20

4.
90

2.
20

1.
2.

5
2.

71
(2

,0
4)

(3
.3

6)
(2

.5
6)

(1
.9

2)
(.

2.
90

).

L
ow

 (
N

=
36

)
3.

60
1.

75
1.

80
1.

50
(2

.2
9 

)
(2

.3
8)

(1
.5

4)
(1

.5
0)

(2
.1

5)

A
cr

os
s 

R
ea

di
ng

2.
43

2.
61

1.
50

1.
42

L
ev

el
 (

N
=

11
4)

2.
14

)
(3

.0
6)

(1
.9

1
1.

71
)

T
es

t 2
,

K
no

w
le

dg
e 

of
H

ig
h.

 (
N

=
40

)
0.

50
0.

90
0.

90
0.

60
0.

73
Pa

rt
 B

D
ef

in
iti

on
 o

f
0.

50
)

(0
.3

0)
(0

.3
0)

0.
49

)
(0

.4
5)

H
ab

ita
t

M
ed

iu
m

 (
N

=
38

)
0.

90
0.

70
0.

90
0.

50
0.

74
0.

40
)

(0
.4

6)
(0

.3
0)

(0
.5

0)
(0

.4
4

L
ow

 (
N

=
36

)
0.

40
0.

88
0.

50
0.

63
(0

.4
9

(0
.3

3)
0.

50
)

(0
.4

8)
(0

.4
9)

A
cr

os
s 

R
ea

di
ng

0.
57

0.
82

0.
77

'
0.

58
L

ev
el

 (
N

=
11

4)
1.

50
)

0.
38

0.
42

)
0.

49
)

T
es

t, 
3,

R
ec

og
ni

tio
n 

of
H

ig
h 

(N
=

40
)

9.
00

8.
80

8.
80

7.
60

8
.
5
5

Pa
rt

 A
.

N
ew

 I
ns

ta
nc

es
an

d 
N

on
-I

ns
ta

nc
es

(1
.1

8)
(1

.0
8)

1.
40

)
(1

.5
6)

(1
.4

3)

of
 th

e 
C

on
ce

pt
M

ed
iu

m
 (

N
=

38
)

7.
10

7.
40

7.
70

6.
13

7.
13

C
om

m
un

ity
(2

.4
7)

(1
,4

3)
1(

1.
68

)
(1

.6
9)

(1
.9

5)

L
ow

 (
N

=
36

)
5.

1.
0

7.
50

H
5.

90
5.

13
5.

86
(1

.1
4)

(2
.1

8)
(2

.1
7)

(2
.2

6)
(2

.1
.8

)

A
cr

os
s 

R
ea

di
ng

,
7.

07
7.

93
7.

47
6.

38
L

ev
el

 (
N

=
11

4)
2.

34
)

1.
71

)
(2

.1
4)

(2
,1

1)
ne

xt
 p

ag
e



O
v
e
r
g
e
n
e
r
a
l
i
z
a
-

t
i
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

H
i
g
h
.
 
(
N
=
4
0
)

M
e
d
i
u
m
 
(
N

1
8
)

L
o
w
 
(
N
=
3
6
)

0
.
6
0

(
1
.
2
0
)

1
.
7
0

(
1
.
2
7
)

3
.
5
0

0
,
7
0

(
0
.
9
0
)

1
.
1
0

I
I

(
1
.
3
0
)

1
.
8
8
.

0
.
8
0

(
1
.
0
8
)

1
.
7
0

1
.
2
7
)

2
.
7
0

1
.
6
0

(
1
.
5
0
)

3
.
0
0
.

(
1
.
4
1
)

3
.
3
8

0
.
9
3

(
1
.
2
5
)

1
.
8
2

(
1
.
4
7
)

2
.
8
9

(
'
0
.
9
2
)

(
1
.
8
3
)

(
1
.
2
7
)

(
1
.
3
2
)

(
1
.
4
9
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

1
.
9
3

1
.
1
8

1
.
7
3

2
.
5
8

I

L
e
v
e
l
 
(
N
=
1
1
4
)

(
1
,
6
5
 
)

(
.
1
.
4
4

(
1
.
4
4
)

1

(
1
.
6
2
)

,

U
h
d
e
r
g
e
n
e
r
a
l
i
z
a
-

H
i
g
h
 
(
N
=
4
0
)

0
,
4
0

0
.
5
0

0
.
4
0
,

0
,
8
0
.

0.
53

t
i
o
n
 
f
o
r
 
t
h
e

(
0
.
6
6
)

(
0
,
6
7
)

1
0
,
6
6
)

(
0
.
8
.
)
)

(
0
.
7
4
)

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
Y

I

1

1

M
e
d
i
u
m
.
 
(
g
=
3
8
)

1
.
2
0

1
.
5
0

0
.
6
0

0
.
8
8

1
.
0
5

(
1
,
3
1
 
)

(
1
,
1
2
)

(
0
.
8
0
)

1

(
1
.
3
6
)

(
1
.
2
1
)

L
o
w
 
(
N
=
3
,
6
)

1
.
4
0

0
,
6
3
.

1
.
4
0

1
.
5
0

1
,
2
5

(
0
.
8
0
)

(
0
.
8
6
)

(
1
.
2
8
)

(
1
.
5
8
)

(
1
.
2
1
)

1

1
,

A
c
r
o
s
s
 
R
e
a
d
i
n
g
,

1
.
0
0

1
0
.
8
9

0
.
8
0

1
,
0
4
.

L
e
v
e
l
 
(
N
=
1
1
4
)

1
-
0
6
)

(
1
.
0
1
)

(
1
.
0
5
 
)

(
1
.
3
2
)

T
e
s
t
 
3

K
n
o
w
l
e
d
g
e
 
o
f

H
i
g
h
 
(
N
=
4
0
)

'
0
.
5
0

0
.
9
0

0
.
7
0

O
.
-
,

,
0
.
6
8

P
a
r
t
 
B

D
e
f
i
n
i
t
i
o
n
 
o
f

'
 
(
0
.
5
0
)

0
,
3
0
)

(
0
.
4
6
)

(
0
.
4
9
)

(
0
.
4
7
)

C
o
m
m
u
n
i
t
y
.

e
d
i
u
m

N
=
3
8
)

0
.
5
0

0
.
9
0

0
.
8
0

0
.
3
8

0
,
6
6

(
0
.
5
0
)

(
0
.
3
0
)

(
0
.
4
0
)

(
0
.
4
8
)

I
(
0
.
4
7
)

L
o
w
 
(
N
=
3
6
)

0
.
5
0

0
.
6
3

0
.
4
0

0
.
2
.
5

0
.
4
4

(
0
.
5
0
)

(
0
.
4
8
)

(
0
.
4
9
)

(
0
,
:
*
3
)

(
0
.
5
0
)

1

A
c
r
o
s
s
 
R
e
a
d
i
n
g

M
O

1
0
,
8
2

0
,
6
3
,

0
.
4
2

1
,

L
e
v
e
l
.
 
(
N
=
1
1
4
)

(
0
.
5
0
)

(
0
.
3
8
)

0
,
4
8
'

(
0
,
4
9
)

n
e
x
t
 
p
a
g
e
-



T
e
s
t
,
 
4
,

P
a
r
t
s
,
 
A

a
n
d
 
B

K
n
o
w
l
e
d
g
e
.
 
o
f

I

I
n
t
e
r
r
e
l
a
t
i
o
n
-

1

s
h
i
p
s

H
i
g
h
 
(
N
=
4
0
)

1

M
e
d
i
u
m
.

N
=
3
8
)

H

L
o
w
 
(
N
=
3
6
)

6
,
7
0

(
0
.
7
8
)

6
.
6
0

(
1
,
6
2
)

5
,
6
0

6
.
6
0

(
1
,
0
2
)

1

6
.
5
0

(
1
.
2
8
)

1

7
.
0
0

6
.
5
0
,

(
1
.
2
8
)

6
.
3
0

(
1
.
2
7
)

5
.
6
0

7
.
0
0

(
1
.
0
0
)

7
.
1
3

0
.
7
8
)

,
1

5
.
8
8

6
.
7
0

(
1
.
0
5
)

6
.
6
1

(
1
.
3
3
)

1

5
.
9
7

(
1
,
3
6
)

0
,
7
1
)

1
.
5
0
)

(
1
.
3
6
)

(
1
.
4
0
)

1

,

A
c
r
o
s
s
 
R
e
a
d
i
n
g
,

I
6
.
3
0

6
.
6
8

6
.
1
3

6
.
6
9

L
e
v
e
l
,
 
(
N
=
1
1
4
)

(
1
,
3
9
)

(
1
,
0
7
)

(
1
.
4
1
)

'
1

1
.
2
0
)

T
e
s
t
 
4

K
n
o
w
l
e
d
g
e
 
o
f

H
i
g
h
 
(
N
=
4
0
)

1
,
6
0

1
2
.
0
0

2
.
0
0

1
.
4
0

1.
75

P
a
r
t
 
C

D
e
f
i
n
i
t
i
o
n
s
 
o
f

(
0
.
8
0
)

(
0
.
7
7
)

(
1
.
1
8
)

(
1
.
1
1
)

I
(
1
.
0
2
)

P
o
p
u
l
a
t
i
o
n
,

H
a
b
i
t
a
t
,
 
a
n
d

I

M
e
d
i
u
m
.

N
=
3
1
8

1
.
5
0

1
.
2
C

1
.
6
0

'
1
.
5
0

1
1
.
4
5

C
o
m
m
u
n
i
t
y
'

,

, 1

L
o
w
 
(
N
 
=
3
6
)

(
1
,
1
2

1

0
.
6
0

(
1
,
1
7
)

0
.
8
8

(
1
.
0
2
)

0
,
8
0

'

0
.
.
8
7
)

1
0
.
3
8

(
1
.
0
7
)

0
.
6
7

(
0
.
6
6
)

,

0
.
7
8
)

1
(
0
.
8
7
 
)

(
0
.
7
0
)

(
0
.
7
8
)

I

A
c
r
o
s
s
 
R
e
a
d
i
n
g

'
1
,
2
3

1

1
.
3
9

"
1
,
4
7

!
1
.
1
2
,

L
e
v
e
l
 
(
N
=
1
1
4
)

,
(
0
.
9
9
)

,
,

(
1
.
0
5
)

5
1
.
0
5
)

[
e
n
d
 
o
f
 
t
a
b
l
e
]



R
a
w
 
S
c
o
r
e
 
M
e
a
n
s
 
a
n
d
 
S
t
a
n
d
a
r
d
 
D
e
v
i
a
t
i
o
n
s
*
.
 
f
o
r

M
a
i
n
 
S
t
u
d
y
 
1
1
 
(
R
e
t
e
n
t
i
o
n
)

T
e
s
t

D
e
p
e
n
d
e
n
t

V
a
r
i
a
b
l
e

1

P
r
e
v
i
o
u
s

R
e
a
d
i
n
g

A
c
h
i
e
v
e
m
e
n
t

L
e
v
e
l

1
T
r
e
a
t
m
e
n
t
 
C
o
n
d
i
t
i
o
n

T
o
t
a
l
s

A
c
r
o
s
s

C
o
n
d
i
t
i
o
n

1

1
 
N
=
3
0
)

'
'

'
2

(
N
=
2
8
)

!

3
!

(
N
=
3
0
)

4
 
(
C
o
n
t
r
o
l
)

(
N
=
2
6
)

T
e
s
t
 
1
,

R
e
c
o
g
n
i
t
i
o
n
 
o
f

H
i
g
h
 
(
N
=
4
0
)

1
7
.
1
0

1
8
,
7
0

1
'
2
1
.
4
0

1
5
.
8
0

L
8
,
2
5

P
a
r
t
 
A

N
e
w
 
I
n
s
t
a
n
c
e
s

,

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

,

(
1
.
9
7
)

(
3
.
2
9
)

L
(
3
.
3
2
)

'
(
2
.
2
3
)

(
3
.
4
7
)

o
f
 
t
h
e
 
C
o
n
c
e
p
t

M
e
d
i
u
m
 
(
N
=
3
8
)

:
6
,
6
0

1
6
.
7
0
'

1
1
7
.
6
0

:
1
1
1
.
8
8

1
5
.
8
9
1

P
o
p
u
l
a
t
i
o
n

,

L
o
w
 
(
N
=
3
6
)

(
2
.
5
0
)

1
2
.
3
0

1
1
(
4
.
1
2
)

,

1
7
.
0
0

(
4
.
1
D
)

1
4
.
1
0

,
(
2
,
5
2
)

1
2
.
1
3

(
4
.
0
4
)

1
3
.
8
1

(
3
.
2
3
)

,
(
3
.
0
4
)

(
4
.
8
1
)

(
1
.
8
3
)

(
3
.
9
6
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

1
5
.
3
3
,

1
7
.
5
0
'

;
 
1
7
.
7
0

1
3
.
4
6

L
e
v
e
l
 
(
N
=
1
1
4
)

(
3
.
3
9
)

(
3
.
8
6
)

(
5
.
0
9
)

(
2
.
8
9
)

O
v
e
r
g
e
n
e
r
a
l
i
z
a
-

,

H
i
g
h
 
(
N
=
4
0
)

4
.
7
0

4
.
9
0

3
.
6
0

1
,

6
.
3
0

4
.
'
 
8

d
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
 
P
o
p
u
l
a
-

(
2
.
2
8
)

(
2
.
8
8
)

,
(
3
.
3
2
)

(
1
.
9
5
)

(
2
.
8
3
)

t
i
o
n

M
e
d
i
u
m
 
N
=
3
8
)

4
.
6
0

4
.
8
0

5
.
5
0

5
.
7
5

,

5
.
1
3

(
2
.
0
1
)

(
1
.
9
4
)

(
2
.
5
4
)

:
(
1
.
9
8
)

(
2
.
1
9
)

L
o
w

N
=
3
6
)

6
.
8
0

4
.
3
8

5
.
8
0

7
.
1
3

H
6
.
0
6

(
1
.
4
0
)

j
(
2
.
3
4
)

,
(
2
.
4
4
)

(
3
.
4
1
)

,
H

(
2
.
6
6
)

,
1

,

1

1
,

A
c
r
o
s
s
 
R
e
a
d
i
n
g
,

5
.
3
7

4
,
7
1

'
,

4
,
9
7

6
.
3
8

L
e
v
e
l
 
(
N
=
1
1
4
"
)

(
2
.
1
8
)

(
2
.
4
3
)

(
2
.
9
6
)

(
2
.
5
6
)

U
n
d
e
r
g
e
n
e
r
a
l
i
z
a
-

I

H
i
g
h

N
=
 
0
)

1
3
.
2
0

1
.
3
0

0
.
0
0

2
.
.
9

1
-
8
5

d
o
n
 
f
o
r
 
t
h
e

1
.
9
9
)

(
1
.
3
5
)

0
.
0
0
)

(
2
.
4
7
)

(
2
.
1
5
)

C
o
n
c
e
p
t
 
P
o
p
u
l
a
-

1
j

t
i
o
n
.

M
e
d
i
u
m
 
(
N
=

)
3
.
8
0

3
.
5
0

1
.
8
0

7
.
3
8

3
.
9
5

1
.
7
2
)

(
3
.
2
3
)

(
3
.
4
3
)

(
4
.
3
0
)

(
3
.
7
8
)

L
o
w
 
(
N
=
3
6
)

5
.
9
0

3
.
6
3

5
.
1
0

5
,
7
5

5
,
1
4

n
e
x
t
 
p
a
g
e

.
.

.

(
3
.
7
0
)

(
4
.
0
3
)

(
4
.
7
0
)

(
3
.
6
0
)

(
4
.
1
4
)

.
.
_

-
'
-
-
-
 
'
-



A
c
r
o
s
s
 
R
e
a
d
i
n
g

L
e
v
e
l
 
(
N
=
1
1
4
)

1
4
.
3
0

(
2
.
8
7
)

2
.
7
5

3
.
1
9
)

I
2
.
3
0

I
(
3
.
9
7
)

5
.
1
5

(
3
.
9
5
)

T
e
s
t
 
2
,

P
a
r
t
 
A

R
e
c
o
g
n
i
t
i
o
n
 
o
f

N
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

o
f
 
t
h
e
 
C
o
n
c
e
p
t

H
a
b
i
t
a
t

H
i
g
h
 
(
N
=
4
0
)

M
e
d
i
u
m
 
(
N
=
3
8
 
)

L
o
w
 
(
N
=
3
6
)

2
0
.
2
0

(
3
.
4
9
)

1
5
.
9
0

(
5
.
0
3
)

1
2
.
2
0

I

2
0
.
8
0

(
3
.
6
0
)

I
1
5
.
2
0

1
(
6
.
4
2
)

1
7
.
2
5

I

2
2
.
4
0

(
1
.
9
6
)

1
6
.
9
0

(
3
.
3
6
)

1
3
.
2
0

1
8
.
3
0

(
4
.
0
5
)

1
5
.
5
0

(
4
.
4
4
)

1
2
.
3
8

11

2
0
.
4
3

(
3
,
6
7
)

1
5
.
8
9

(
5
.
0
0
)

1
3
.
6
4

(
2
.
1
8
)

1
(
4
.
3
5
)

(
2
.
9
6
)

II
(
0
.
9
9
)

(
3
.
4
7
)

.
.

1

A
c
r
o
s
s
 
R
e
a
d
i
n
g

,
1
6
.
1
0

I
i
1
7
.
7
9

1
7
.
5
0

1
5
,
6
2
'

L
e
v
e
l
 
(
N
-
1
1
4
)

4
.
9
8
)

I'
(
(
5
.
5
2
)

(
4
.
7
2
)

(
4
.
3
2
)

O
v
e
r
g
,
e
n
e
r
a
l
i
z
a
-

t
i
o
n
 
f
o
r
 
t
h
e

,
H
i
g
h
 
(
N
=
4
0
)

3
.
5
0

(
3
.
7
2
)

3
.
7
0

3
,
6
9
)

2
.
4
0

(
1
.
9
6
)

5
.
5
0

(
4
.
1
0
)

,

3
.
7
8

(
3
.
6
4
)

C
o
n
c
e
p
t
 
H
a
b
i
t
a
t

M
e
d
i
u
m
 
(
N
=
3
8
)

6
.
6
0

i
6
.
0
0

6
.
0
0

7
.
1
3

6
.
3
9

(
4
.
2
7
)

5
.
0
4
)

(
2
.
4
9
)

(
5
.
1
6
)

(
4
.
3
5
)

L
o
w
 
(
N
=
3
6
)

8
.
7
0

7
.
2
5

1
0
.
3
0

,
1
2
.
0
0

9
.
5
6

(
3
.
0
7
)

(
4
.
7
4
)

(
3
.
0
3
)

(
1
.
6
6
)

(
3
.
6
9
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

6
.
2
7

5
.
5
4

6
.
2
3

8
.
0
0

I
L

ev
el

 (
N

=
11

4)
(4

.2
9)

(4
.7

4)
(4

.1
0)

(4
.8

0)
U
n
d
e
r
g
.
e
n
e
r
a
l
i
z
a
-

H
i
g
h
 
(
N
=
4
0
)

1
1
.
2
0

0
.
4
0

0
,
2
0

1
.
2
0

0
.
7
5

t
i
o
n
 
f
o
r
 
t
h
e

(
1
.
1
7
)

(
0
.
6
6
)

t
i

(
0
.
4
0
)

(
1
.
5
4
)

1

(
1
.
1
3
)

C
o
n
c
e
p
t
 
H
a
b
i
t
a
t

M
e
d
i
u
m
 
(
N
=
3
8
)

2
.
5
0

3
.
7
0

2
.
1
0

2
.
3
8
,

2
.
6
8

I

(
2
.
2
9
)

.
3
.
1
3
)

(
2
.
6
6
)

(
2
.
9
6
)

1,

(
2
.
8
4
)

L
o
w
 
(
N
-
3
6
)

'
4
.
1
0

0
.
5
0

1
.
5
0

0
,
6
3

1
.
8
1

(
2
.
9
5
)

(
1
.
6
3
)

(
0
.
9
9
)

(
2
.
3
8
)

,

A
cr

os
s 

R
ea

di
ng

2,
60

1.
61

1.
27

1.
38

L
ev

el
 (

N
=

11
4)

(2
.5

5)
(2

.5
0)

(1
.9

8)
(2

.1
0)

ne
xt

p
a
g
e

.
"

.
,

1



r
e
s
t
 
3
1
,

P
a
r
t
 
A
.

R
e
c
o
g
n
i
t
i
o
n
 
o
f

N
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

1

o
f
 
t
h
e
 
C
o
n
c
e
p
t

C
o
m
m
u
n
i
t
y

H
i
g
h

1
=
4
0
)

1
e
d
i
u
m
(
N
=
3
8
)

.

L
e
m
 
(
N
=
3
6
)

1

A
c
r
o
s
s
 
R
e
a
d
i
n
g

L
e
v
e
l
 
0
1
=
1
1
4

'
1

8
.
6
0

(
1
.
0
2
)

6
.
8
0

(
1
.
4
0
)

5
.
2
0

1
.
2
5
)

6
.
8
7

(
1
.
8
6
)

9
.
0
0

(
1
.
1
8
)

7
.
5
0

(
1
.
2
0
'
 
1

1

7
.
8
8

(
1
.
6
9
)

'

8
.
1
4
-

1
,
5
1

8
.
6
0

(
1
.
6
9
)

6
.
7
0
.

(
1
.
8
5
)

(
1
.
8
5
)

5
.
7
0

(
1
.
4
9
)

,

7
.
0
0

(
2
.
0
7
)

7
.
9
0

(
1
_
5
8
)

1
6
.
5
0

(
1
.
0
0
)

5
.
5
0

(
1
,
3
2
)

1

6
.
7
3

(
1
.
6
8
)

I

1

8
.
5
3

(
1
.
4
5
)

6
.
3
9

(
1
.
4
7
)

6
.
0
0

(
1
.
7
6
)

O
v
e
r
g
e
n
e
r
a
l
i
z
a
-

H
i
g
h
.
 
(
1
4
=
'

0
.
9
0

0
.
8
0

I
0
.
8
0

2
.
1
.
0

1
.
1
5

t
i
o
n
 
f
o
r
 
t
h
e

(
0
.
9
4
)

(
1
.
2
5
 
)

(
1
.
2
5
 
)

(
1
.
5
8
)

(
1
.
3
9
)

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

M
e
d
i
u
m
 
(
M
=
3
8
)

1
-
9
0

1
.
5
0

2
.
0
0

2
.
6
3

1
.
9
7

(
0
.
9
4
)

(
1
.
2
0
)

(
1
.
2
6
 
)

(
1
.
4
1
)

(
1
.
2
7
)

L
o
w
 
N
=
6
)

3
-
.
3
0

1
.
6
3

3
.
4
0

H
4
.
0
0
.

,

3
.
1
1

(
1
.
2
7
)

(
1
.
6
5
)

(
1
.
2
8
)

(
1
.
0
0
)

,

.
(
1
-
5
6
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

2
.
0
3

1
.
2
9

?
.
0
7

2
.
8
5

L
e
v
e
l
 
(
N
=
1
1
4
)

(
1
.
4
5
)

1
.
4
1
.

1
1
.
6
5
 
1

1
.
5
9
)

U
n
d
e
r
g
e
n
e
r
a
l
i
z
a
-

H
i
g
h
,
 
(
N
=
4

0
.
4
0

0
.
2
0

I
0
.
6
0

0
.
0
0

0
.
3
0

t
i
o
n
 
f
o
r
 
t
h
e

'
(
0
,
8
0
)

(
0
.
4
0
)

1
,
(
0
.
8
0
)

!
(
0
.
0
0
)

(
0
.
6
4
)

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

1

M
e
d
i
u
m
.
 
(
N
=
3
8
)

1
.
3
0

1
.
0
0

i
1
.
3
0

M
S

.
!

1
.
1
3

(
1
.
0
1
)

1
(
0
.
8
9
)

(
1
-
1
9
)

(
0
.
9
3
)

(
1
.
0
3
)

1
1

x
N
=
3
6
)

1
.
5
0

'
'

0
.
5
0

,
0
.
9
0

0
.
5
0

0
.
8
9

(
0
.
6
7
)

(
0
.
7
1
)

1 1

I
(
0
.
5
4
)

1

(
0
.
7
1
)

(
0
.
7
7
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

1
.
0
7

'
1

0
,
5
7

0
.
9
3

'
0
.
4
2

L
e
v
e
l
 
(
N
=
1
1
4
)

L
(
0
.
9
6
)

1
(
0
.
7
8
)

(
0
.
9
3
)

(
0
.
7
4
)

,
I
,

n
e
x
t
 
p
a
g
e

1

1



T
e
s
t
s
 
1
,
2
,

a
n
d
 
3
 
P
a
r
t
s

B
 
s
u
m
m
e
d

K
n
o
w
l
e
d
g
e
.
 
o
f

D
e
f
i
n
i
t
i
o
n
s
 
o
f

P
o
p
u
l
a
t
i
o
n
,

H
a
b
i
t
a
t
,
 
a
n
d

1
C
o
m
m
u
n
i
t
y

H
i
g
h
 
(
N
=
4
0
)

M
e
d
i
u
m
 
(
N
=
3
8
 
)

L
o
w
 
(
N
=
3
6
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

L
e
v
e
l
 
(
=
1
1
4
)

1

2
,
0
0

(
1
.
0
0
)

1
.
5
0

0
.
6
7
)

1
.
1
0

0
,
8
3

1
.
5
3

(
0
,
9
2
)

2
.
1
0

.
1

(
1
.
2
2
)

I

2
,
1
0

(
0
,
8
3
)

2
.
1
3

(
0
.
9
3
)

2
,
1
1

2
.
6
0

(
0
.
6
6
)

2
.
4
0

(
0
,
6
6
)

1
.
4
0

(
1
.
2
0
)

2
.
1
3

1
,
0
2
)

1
.
5
0

(
0
.
8
1
)

.

1
.
2
5

(
0
.
8
3
)

1
,
1
3

(
0
.
9
3
)

1
.
3
1

(
0
.
8
7
)

1

2
.
0
5

(
1
.
0
2
)

1

H
1
.
8
4

1

(
0
.
8
7
)

I

1
.
4
2

(
1
,
0
6
)

k I
I

T
e
s
t
 
4
,

K
n
o
w
l
e
d
g
e
 
o
f

H
i
g
h
 
(
N
=
4
0
)

5
.
4
0

6
.
5
0
.

6
.
6
0

7
.
1
0

6
.
4
0

P
a
r
t
s
 
A

a
n
d
 
B

.

I
n
t
e
r
r
e
l
a
t
i
o
n
-

s
h
i
p
s

2
.
3
3
)

(
0
,
8
1
)

(
1
.
2
0
)

(
0
.
9
4
)

1
(
1
.
5
8
)

M
e
d
i
u
m
.
 
(
N
=
3
8
)

6
.
7
0

5
.
5
0

6
.
6
0

5
.
6
3

1 1
6
.
1
3

1
1
,
1
9
)

(
2
.
1
6
)

(
1
.
2
8
)

(
1
,
5
8
)

H
(
1
.
6
9
)

L
o
w
 
(
W
=
3
6
 
)

5
.
5
0

6
.
7
5

5
.
0
0

6
.
0
0

5
.
7
5

(
1
.
5
0
)

(
1
.
2
0
)

(
1
.
7
3
)

(
1
.
7
3
)

"
(
1
-
6
9
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

1
5
.
8
7

6
.
2
1

6
,
0
7

6
.
3
1

L
e
v
e
l
 
(
N
=
1
1
4
)

1
(
1
.
8
4
 
)

(
1
.
6
1
 
)

(
1
,
6
1
)

1
(
1
.
5
6
)

T
e
s
t
 
4
,

K
n
o
w
l
e
d
g
e
 
o
f

H
i
g
h
 
(
N
=
4
0
)

1
.
2
.
0

1
.
8
0

i
2
.
0
0

1
-
4
0

I
I

1
.
6
0

P
a
r
t
 
C

D
e
f
i
n
i
t
i
o
n
s
 
o
f

(
1
.
2
5
)

(
0
.
7
5
)

(
1
.
2
6
)

(
1
.
1
1
)

.
(
1
.
1
6
)

P
o
p
u
l
a
t
i
o
n
,

1
.
1

H
a
b
i
t
a
t
,
 
a
n
d

M
e
d
i
u
m
 
(
N
=
3
8
)

1
.
0
0

1
.
0
0

1
,
5
0

1
.
2
5

1
.
1
8

C
o
m
m
u
n
i
t
y
.

(
1
,
0
0
)

(
0
,
6
3
)

(
1
,
0
2
)

(
0
.
8
3
)

(
0
.
9
1
)

L
o
w
'
 
(
N
=
3
6
)

I
0
.
6
0

1
.
0
0

0
.
7
0

0
.
5
0

0
.
6
9

(
0
.
6
6
)

1
(
1
.
1
2
)

'
(
0
.
9
0
)

(
0
.
7
1
)

(
0
.
8
8
)

1

1

A
c
r
o
s
s
 
R
e
a
d
i
n
g

'
0
.
9
3
.

1
,
2
9

1
.
4
0

1
.
0
8

L
e
v
e
l
,
 
(
N
=
1
1
4
)

(
1
,
0
3
)

(
0
.
9
2
)

(
1
.
2
0
)

1
(
1
.
0
0
)

f
e
n
d
 
o
f
 
t
a
b
l
e
)



R
a
w
 
S
c
o
r
e
 
M
e
a
n
s
 
a
n
d
 
S
t
a
n
d
a
r
d
 
D
e
v
i
a
t
i
o
n
s
*

f
o
r
 
M
a
i
n
 
S
t
u
d
y
 
I
I
I
 
(
I
m
m
e
d
i
a
t
e

A
c
q
u
i
s
i
t
i
o
n
s
)

T
e
s
t

D
e
p
e
n
d
e
n
t

V
a
r
i
a
b
l
e

P
r
e
v
i
o
u
s

R
e
a
d
i
n
g

A
c
i
A
e
v
e
m
e
n
t

L
e
v
e
l

T
r
e
a
t
m
e
n
t
 
C
o
n
d
i
t
i
o
n
.

I

T
o
t
a
l
s

A
c
r
o
s
s
,

C
o
n
d
i
t
i
o
n

1

N
=
2
4

9
1

(
N
=
2
6
 
)

I
 
4
 
(
C
o
n
t
r
o
l
)
 
1

(
N
=
2
6
,
 
'

1

(
N
=
2
6
)

T
e
s
t
 
1
,

R
e
c
o
g
n
i
t
i
o
n
 
o
f

H
i
g
h
 
(
N
=
3
4
)

2
1
,
3
8
,

1
8
.
6
3

I
I

2
0
,
5
6

1
3
.
8
9

1
8
.
5
3

P
a
r
t
 
A

N
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

H
(
2
.
0
6
)

(
2
.
5
0
)

(
1
,
8
5
)

(
3
.
6
6
)

i
o
f
 
t
h
e
 
C
o
n
c
e
p
t

'

M
e
d
i
u
m
 
(
N
=
3
5
)

1
7
.
0
0

1
7
.
0
0

;
1
7
.
3
3

1
2
.
6
3

1
6
.
0
9

P
o
p
u
l
a
t
i
o
n

1
'
(
3
.
8
6
)

(
3
.
0
9
)

(
5
.
0
8
)

(
2
.
6
0
)

(
4
.
2
5
)

, 1

1

L
o
w

N
=
3
3
)

1
5
,
7
1

1
5
,
5
6
,

1
4
.
7
5

1
2
.
4
4

1
4
.
5
5

(
2
.
4
3
)

(
1
.
8
9
)

(
2
.
7
7
)

(
2
.
7
9
)

(
2
.
8
3
)

,
_
c
r
o
s
s
 
R
e
a
d
i
n
g
,

1
8
.
0
8

1
7
.
0
0

,

1
7
.
6
5

1
3
.
0
0

L
e
v
e
l
 
(
N
=
1

(
3
.
8

(
2
.
8
3
)

(
4
.
3
1
)

(
2
.
5
3
)

O
v
e
r
g
e
n
e
 
a
l
i
2
a
-

H
i
g
h
 
(
 
=
3
4
 
)

2
.
8
8

-
k
-

6
.
3
8

L
4
4
4

6
.
7

5
.
1
5

t
i
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
:
 
P
o
p
u
l
a
-

(
2
,
2
6
)

(
2
,
5
0
)

(
2
.
2
7
)

(
1
.
0
3
)

,

.
5
9
)

t
i
o
n

M
e
d
i
u
m
 
(
N
=
3
5
)

5
.
2
2

7
.
3
3

5
.
6
7

4
.
6
3

5
,
7
4

(
2
.
4
4
)

(
2
.
1
1
)

(
2
.
9
1
)

(
2
3
9
)

(
2
.
6
8
)

L
o
w
 
(
N
=
3
3
)

5
.
4
3

7
.
1
1

7
.
3
8

6
.
6
7

6
,
7
0

(
1
.
2
9
)

(
2
.
3
3
)

,
(
1
.
2
2
)

(
1
.
8
3
)

1
(
1
.
9
0
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

4
,
5
0

6
.
9
6

P
5
.
7
7

6
.
0
8

L
e
v
e
l
 
(
N
=
1
0
2
)

(
2
.
4
0
)

(
2
,
3
4
)

'

(
2
-
5
6
)

(
2
.
0
6
)

U
n
d
e
r
g
e
n
e
r
a
l
i
z
a
-

H
i
g
h
 
(
N
=
3
4
)

0
,
7
5

0
.
0
0

0
,
0
0

4
,
3
3

,

1
.
3
2

d
o
n
 
f
o
r
 
t
h
e

(
0
.
9
7
)

(
0
.
0
0
)

(
0
.
0
0
)

(
1
_
7
6
)

(
2
.
1
0
)

C
o
n
c
e
p
t
 
P
o
p
u
l
a
-

t
i
o
n

M
e
d
i
u
m
 
(
N
=
3
5
)

2
.
6
7

0
.
6
7

2
.
0
0

7
.
6
3

3
.
1
1

(
2
.
3
6
)

(
1
.
5
6
)

(
3
.
0
9
)

3
.
9
0
)

(
3
.
8
2
)

'
1
!

n
e
x
t
 
p
a
g
e

.
.

.
,
,
,



11 ":

...
..

L
ow

 (
N

=
33

)
I

A
cr

os
s 

R
ea

di
ng

,
L

ev
el

 (
N

=
10

2)

3.
86

(1
.8

8)

2.
38

(2
.2

3)

2.
33

(1
.9

4)

1.
04

(1
.7

6)

2.
50 1.
35

)

1.
46

(2
.4

8)

5.
56

(1
.5

7)

5.
77

(2
.9

0)

3,
58

.
(2

.3
6)

T
es

t 1
,

K
no

w
le

dg
e 

of
:H

ig
h 

(N
=

34
)

0.
88

A
3.

75
0.

67
0.

56
0.

71
Pa

rt
B
,

:

I
I

1
.

D
ef

in
iti

on
. o

f
P
o
p
u
l
a
t
i
o
n
.

.3
3)

(
0
.
4
3
)

(
0
.
4
7
)
.

(
0
.
5
0
)

(
0
.
4
6
)

M
e
d
i
u
m
 
(
N
=
3
5
)

0
.
4
4

0.
67

0.
78

0.
38

0.
57

II
(0

.5
0)

(0
.4

7)
(0

.4
2.

)
(0

.4
8)

(0
.4

9)

1

L
ow

 (
N

=
33

)
0.

29
0.

33
0.

63
0.

56
0.

45
(0

.4
5)

(0
.4

7)
(0

.4
8)

(0
.5

0)
(0

.5
0)

..

1
A
c
r
o
s
s
 
R
e
a
d
i
n
g

'
0
.
5
4

0.
58

0
.
6
9

0
.
5
0

L
e
v
e
l
 
(
N
=
1
0
2
)

(
0
.
5
0
)

(
0
.
4
9
)

(
0
.
4
6
)

(
0
.
5
0
)

T
e
s
t
 
2
,

R
ec

og
ni

tio
n 

of
H

ig
h 

(N
=

34
)

23
-1

3
14

.5
0

:
18

.5
6

15
.5

6
17

.8
8

Pa
rt

 A
N

ew
 I

ns
ta

nc
es

an
d 

N
on

-I
ns

ta
nc

es
,1

(2
.2

0)
(4

.1
5)

(3
.6

5)
(3

.6
9)

(4
.8

0)

o
f
 
t
h
e
 
C
o
n
c
e
p
t

M
ed

iu
m

 (
N

=
35

)
18

.0
0

14
.1

1
15

.1
1.

L
 1

1.
63

14
.8

0
H

ab
ita

t
I,

1(
5.

01
)

(3
.9

8)
(5

.4
0)

(2
.3

4)
(4

.9
4)

L
ow

 (
N

33
)

16
.1

4
1

12
.5

6
12

.5
0

,
11

.8
9-

I
13

.1
2

(4
.7

6)
(3

.2
0)

(2
.4

5)
(1

.4
5)

:
(3

.4
9)

A
c
r
o
s
s
,
 
R
e
a
d
i
n
g

1
9
.
1
7

1
3
.
6
9

1
5
.
5
0

1
3
.
0
8

L
e
v
e
l
 
(
N
=
1
0
2
)

(
5
.
1
0
)

(
3
.
8
8
)

4
.
7
6

(
3
.
2
2
)

O
v
e
r
g
e
n
e
,
a
1
i
2
a
-

:
H
i
g
h
 
(
N
=
3
4
)

1
.
1
3

1
0
.
0
0

6
.
3
3

8
.
1
1

"
6.

44
do

n 
fo

r 
th

e
(1

.9
6)

(4
.2

1)
(3

.4
6)

(3
.9

6)
1

(4
.7

7)
C

on
ce

pt
 :H

ab
ita

t
M

ed
iu

m
 (

N
=

35
)

5.
67

9.
78

6.
00

11
-3

8
M

i.
(3

.5
5)

(4
.4

5 
)

(1
.4

9)
11

.
1(4

.59
)(4

.4
8)

L
a-

,
=

33
6.

71
11

.4
4

9.
00

10
.2

2
9.

52
-

11
(4

.4
3)

ne
xt

 p
ag

e 
.

.

(2
.7

1)
(2

.5
0)

(2
.4

4)
i 1

(3
.4

9)



A
cr

os
s 

R
ea

di
ng

,
L

ev
el

 (
N

-1
02

)
4.

46
'1

(4
...

55
)

10
.4

2
i

3.
60

7.
04

3.
83

)
9.

85
(3

.1
6)

U
nd

er
ge

ne
ra

liz
a-

do
n 

fo
r 

th
e

C
on

ce
pt

 H
ab

ita
t

H
ig

h 
(N

=
34

)

M
ed

iu
m

 (
N

=
35

)

L
ow

 (
N

=
33

)

0.
75

(0
.8

3)

1.
33

(1
.3

3)

2.
00

0.
50

(0
.7

1)

1.
11

.
I

(1
.2

0 
)

1

1.
00

0.
11

.
(0

.3
1)

1.
78

(1
.8

1)

3.
50

1.
11

(1
.3

7)

2.
00

12
.9

6)

2.
78

, ! 1

0.
62

(0
.9

7)

1.
54

(1
.9

5)

2.
30

(2
.6

2)
(1

.1
5)

1.
2.

18
),

.2
5)

1

(2
.2

9)

A
cr

os
s 

R
ea

di
ng

1.
33

1
0.

88
1.

73
.

1.
96

L
ev

el
 (

N
=

10
2)

(1
.)

71
1.

09
2.

12
)

7-
36

)
I

T
es

t 2
,

K
no

w
le

dg
e

o
f

H
ig

h 
(N

=
34

)
1
,
0
0

0.
88

1
-
0
0

0
.
6
7

O
.

8
Pa

rt
 B

D
ef

in
iti

on
 o

f
'(0

.0
0)

(0
.3

3)
(0

.0
0)

(0
.4

7)
(0

.3
2)

H
ab

ita
t

...
M

ed
iu

m
 (

N
=

35
)

0.
67

0.
78

0.
78

1
0.

25
0.

63
.

(0
.4

7)
(0

.4
2)

1-
0.

42
)

(0
.4

3)
1

(0
.4

8)
Il

L
ow

 (
N

=
33

)
0.

29
0.

44
0.

50
0.

33
0.

39
(0

.4
5)

(0
.5

0)
0.

50
1

(0
.4

7)
11 1

(
0
.
4
9
)

A
cr

os
s 

R
ea

di
ng

0.
67

0.
69

0.
77

0.
42

L
ev

el
. (

N
=

10
2)

(0
.4

7)
(0

.4
6)

(0
.4

2 
)

(0
.4

9)
T

es
t

3
,

R
ec

og
ni

tio
n,

o
f

1.
H

ig
h.

 (
N

=
34

)
9.

00
6.

38
1

8.
78

7.
00

7.
79

Pa
rt

 A
1

N
ew

 I
ns

ta
nc

es
,1

(1
.6

6)
(1

.7
3)

(1
.8

7 
)

(1
.5

6)
(2

.0
4)

1

an
d 

N
on

-I
ns

ta
nc

es
1

of
 th

e 
C

on
ce

pt
,T

ed
iu

m
 (

N
=

35
)

6.
89

1
7.

56
1

-7
.5

6
5 

75
,

6.
97

C
om

m
un

ity
1

(2
.0

2)
(1

.7
1 

)
(2

.0
6)

(1
.0

9)
(1

.9
2)

L
ow

 (
N

=
33

)
6.

57
60

0
'

6.
63

.
5.

56
6.

15
..

(0
.9

0)
(1

.2
5)

(1
.9

3)
(1

.7
7)

(1
.6

0)

A
cr

os
s 

R
ea

di
ng

.
7.

50
6.

65
7.

69
6.

12
.

L
ev

el
 (

N
=

10
2)

"(
1.

96
)

(
1
.
7
1
)

(
2
.
1
4
)

(
1
.
6
5
)

ne
xt

. p
ag

e.
.

.
.

..



O
v
e
r
g
e
n
e
r
a
l
i
z
a
-

.
1

t
i
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

H
i
g
h
.
 
(
N
=
3
4
)

M
e
d
i
u
m
 
(
N
=
3
5
)

I

L
o
w
.
 
(
N
=
3
3
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

L
e
v
e
l
 
(
N
=
1
0
2
)

,
0
.
7
5

(
1
.
0
9
)

2
.
0
0

(
1
.
2
5
)

(
0
.
9
9
I

1
.
5
4

(
1
.
2
6
)

I
,

3
.
1
3

(
1
.
6
9
)

2
.
2
2

(
1
.
6
2
)

1

3
.
3
3

(
0
.
9
4
)

2
.
8
8
,

(
1
.
5
3
)

0
,
7
8
,

2
.
2
2

(
1
.
7
5
)

2
-
2
5

(
1
.
4
8
)

I

1
.
7
3

1
(
1
.
6
3
)

2
.
3
3

(
1
.
3
3
)

2
8
8

(
0
.
7
8
)

,

2
,
8
9
'

(
1
,
2
9
)

2
,
6
9
.

(
1
,
2
0
)

,

1
,
7
4

'
(
1
.
6
7
)

2
.
3
1

(
1
,
4
5
)

,

,

2
.
6
4

(
1
,
3
2
)

U
n
d
e
r
g
e
n
e
r
a
l
i
z
a

H
i
g
h
 
(
N
3
4
)

0
,
2
5

0
.
5
0

0
.
4
4

0
.
6
7

0
.
4
7

d
o
n
 
f
o
r
 
t
h
e

C
o
n
c
e
p
t
 
C
o
m
m
u
n
i
t
y

(
0
.
6
6
)

,
(
0
.
7
1
)

(
0
,
9
6
)

I
I
(
0
.
9
4
)

,
(
0
.
8
5
)

I

M
e
d
i
u
m
 
(
N
=
3
5
)

1
.
1
1

0
.
2
.
2
.

0
.
2
2

'
1
.
3
8

,
0
.
7
1

(
1
.
3
7
)

(
0
.
4
2
)

(
0
.
6
3
)

(
0
.
9
9
)

'
1

(
1
.
0
6
)

1

.
,

L
o
w
 
(
N
=
3
3
)

1
.
5
7

0
.
6
7

1
.
1
3

1
,
5
6
,

1
.
2
1

(
1
.
0
5
)

(
0
.
8
2
)

(
0
,
9
3
)

(
1
.
0
7
)

(
1
.
0
4
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

0
.
9
6

0
.
4
6

0
.
5
8

1
.
1
9

L
e
v
e
l
 
(
N
=
1
0
2
)

(
1
.
2
1
)

(
0
,
6
9
)

(
0
.
9
3
)

(
1
.
0
1
)

T
e
s
t
 
3
,

K
n
o
w
l
e
d
g
e
 
o
f

H
i
g
h
 
(
N
=
3
4
)

0
.
8
8

0
.
7
5

,
0
,
8
9
'

0
.
4
4
.

0
.
7
4

P
a
r
t
 
B

D
e
f
i
n
i
t
i
o
n
 
o
f

(
0
.
3
3
)

(
0
.
4
3
)

0
.
3
1
)

(
0
.
5
0
)

(
0
,
4
4
)

C
o
m
m
u
n
i
t
y

M
e
d
i
u
m

N
=
3
5
)

0
4
5
6

0
.
6
7

0
,
7
8

0
,
1
3
,

0
.
5
4

(
0
.
5
0
)

(
0
.
4
7
)

,
0
.
4
2
)

,
(
0
,
3
3
)

(
0
,
5
0
)

L
o
w
 
(
N
=
3

0
.
7
1

0
.
4
4

1
0
.
6
3

0
.
1
1

0
,
4
5

(
0
.
4
5
)

(
0
.
5
0
)

0
,
4
8
)

,
(
0
.
3
1
)

(
0
,
5
0
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

0
.
7
1
.

0
.
6
2
.

0
,
7
7

0
.
2
3

,

L
e
v
e
l
 
(
N
=
1
0
2
)

(
0
,
4
5
)

(
0
,
4
9
)

(
0
.
4
2
)

1
(
O
.

,

n
e
x
t
 
p
a
g
e

.
.

i

,



T
es

t 4
,

K
no

w
le

dg
e 

of
H

ig
h 

(N
=

34
)

6.
75

5.
75

Pa
rt

s 
A

.
an

d 
B

In
te

rr
el

at
io

n-
sh

ip
s

(1
.0

9)
(1

.3
9'

)

M
ed

iu
m

 (
N

=
35

)
4,

78
7.

00
(2

.2
0)

(1
.1

5

L
ow

 (
N

=
33

)
5.

29
4.

56
(1

.9
8)

(1
.8

9)

A
cr

os
s 

R
ea

di
ng

5.
58

5.
77

L
ev

el
 (

N
=

10
2)

2.
02

)
(1

.
T

es
t 4

,
K

no
w

le
dg

e 
of

H
ig

h 
(N

=
34

)
2.

63
1.

H
Pa

rt
 C

D
ef

in
iti

on
s 

of
(0

.7
0)

1.
05

)
Po

pu
la

tio
n,

H
ab

ita
t, 

an
d

M
ed

iu
m

.
35

)
0,

78
1.

11
C
o

m
m

un
l t

y
(0

.6
3)

0.
57

)

L
ow

 (
N

=
33

)
0.

86
1.

44
(0

.9
9)

(0
.9

6)

A
cr

os
s 

R
ea

di
ng

1.
42

1.
23

L
ev

el
 (

N
=

1.
02

)
(1

.1
5)

(0
.8

9)

6.
78

(1
.2

3)

6.
33

.
1.

76
)

4.
50

(1
.5

0)

5.
92

(1
.8

0)

6.
56

(1
.2

6)

5.
25

I,

(1
.4

8)

5.
11

(2
.1

8)

5.
65

(1
.8

2)

6.
47

(1
.3

1)

5.
86

(1
.9

1)

4.
85

(1
,.9

4)

2.
33

1.
11

(0
.6

7)
(1

.1
0)

1.
11

1 
(0

.9
9)

0.
88

(1
.0

5)

1.
46

(1
.1

2.
)

0.
13

(0
.3

3)

0.
67

(0
.8

2)

0.
65

(0
.9

2)

1.
71

(1
.1

3)

0.
80

(0
.7

9)

0.
97

(1
.0

0)

[e
nd

 o
f 

ta
bl

e]



R
a
w
 
S
c
o
r
e
 
M
e
a
n
s
 
a
n
d
 
S
t
a
n
d
a
r
d
.
 
D
e
v
i
a
t
i
o
n
s
*

f
o
r
 
M
a
i
n
 
S
t
u
d
y
 
I
I
I
 
(
R
e
t
e
n
t
i
o
n

T
e
s
t

,
D
e
p
e
n
d
e
n
t
.

V
a
r
i
a
b
l
e

P
r
e
v
i
o
u
s

R
e
a
d
i
n
g
,

A
c
h
i
e
v
e
m
e
n
t

,

L
e
v
e
l

.

T
r
e
a
t
m
e
n
t
 
C
o
n
d
i
t
i
o
n

,

T
o
t
a
l
s

A
c
r
o
s
s

C
o
n
d
i
t
i
o
n

.
1

:
,

N
=
2
4
1

2

(
N
=
2
6
)

3

(
N
=
2
6
)

,

4
 
(
C
o
n
t
r
o
l
)

(
N
=
2
6
)

T
e
s
t
 
1
,

,

R
e
c
o
g
n
i
t
i
o
n
 
o
f

H
i
g
h
 
(
N
=
3
4
)

2
2
.
0
0

1
8
.
3
8

2
0
.
0
0

1
6
.
0
0

h 1

19
.0

3
-
"

P
a
r
t
 
A

I
N
e
w
 
I
n
s
t
a
n
c
e
s

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

2
_
5
5
)

(
1
.
8
7
3
.
4
3
)

)
(
3
.
4
3
)

(
1
.
7
6
)

!
(
3
.
3
4
)

o
f
 
t
h
e
 
C
o
n
c
e
p
t

M
e
d
i
u
m
 
(
N
3
5
)

1
1
6
.
1
1

1
7
.
1
1

1
7
.
4
4

1
4
.
0
0
 
,

1
6
.
2
3

P
o
p
u
l
a
t
i
o
n

,

5
.
0
2
)

(
1
,
6
6
)

(
3
.
8
9
)

(
2
.
5
5
)

,
(
3
.
7
8
)

L
o
w

,
N
=
3
3
)

H
15

.1
4

1
4
.
6
7

1
5
.
7
5

'
1
0
.
5
6

1
1
3
.
9
1

1
3
.
5
2
)

1

(
3
.
3
0
)

(
2
.
1
7
)

(
3
.
8
'
n

'
(
3
.
9
0
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g
 
;
1
7
.
7
9

1
6
.
6
5

1
7
.
8
1

,
1
3
.
5
0

L
e
v
e
l
 
(
N
=
1
0
2
)

,
 
(
4
.
9
2
)

(
2
.
8
5
)

(
3
.
7
1
)

,

(
3
.
6
8
)

O
v
e
r
g
e
n
e
r
a
l
i
z
a
-

H
i
g
h
 
(
N
=
3
4
)

2
.
8
8

6
.
6
3

4
.
8
9

5
.
6
7

5
.
0
3
,

d
o
n
 
f
o
r
 
t
h
e

(
2
.
4
7
)

(
1
.
8
7
)

3
.
3
1
)

(
2
,
6
7
)

(
2
,
9
8
)

C
o
n
c
e
p
t
 
P
o
p
u
l
a
-

t
i
o
n

M
e
d
i
u
m
 
(
N
=
3
5
)

5
.
1
1

7
.
3
3

5
.
1
1

5
.
7
3

5
.
8
3

3
.
1
1
)

(
1
.
2
5
)

(
2
.
1
8
)

(
3
.
7
3
)

,
(
2
.
8
5
)

L
o
w
 
(
N
=
3
3
)

7
.
0
0

7
.
6
7

6
.
7
5

8
.
4
4

H
7
.
5
2

(
1
-
4
1
)

:
(
2
.
0
5
)

(
1
.
3
0
)

(
2
.
3
6
)

(
1
.
9
9
)

1
1

A
c
r
o
s
s
 
R
e
a
d
i
n
g

4
.
9
2

7
.
2
3
1

5
.
5
4

6
.
6
5

L
e
v
e
l
 
(
N
=
1
0
2
)

2
.
9
8
)

(
1
.
8
0
)

:
(
3
.
2
2
)

U
n
d
e
r
g
e
n
e
r
a
l
i
z
z
-

H
i
g
h

N
=
3
4

0
.
1
3

0
.
0
0
:

0
.
0
0

.
3
3

'
1

:
0
.
9
1

.

,

d
o
n
 
f
o
r
 
t
h
e
:

C
o
n
c
e
p
t
 
P
o
p
u
l
a
-

t
i
o
n

M
ed

iu
m

 (
N

=
35

)

(
0
.
3
3
)

3.
67

(
0
.
0
0
)

0.
56

0
.
0
0
,

2
.
4
4

'

2
.
4
0
)

5
.
2
5

(
1
.
9
2
)

2
.
9
1

(3
.3

7)
(
1
.
2
6
)

(
3
.
3
7
)

3
.
6
3
)

(
3
.
4
8
)

L
o
w
 
(
N
=
3
3
)

2
.
8
6

2
.
6
7

2
.
3
8

5,
. 0

0
3
.
2
7

n
e
x
t
 
p
a
g
e

.
.

.

3
.
0
4
)

(
2
-
7
5
)

1

2
_
6
9
)

(
3
.
2
7
)

,

3
.
1
4

N
o
t
e
 
:

a
n
 
a
r

e
v
a
a
t
a
o
n
s
 
a
r
e
 
g
i
v
e
n
 
i
n
.
 
p
a
r
e
n
t
h
e
s
e
s
.



A
c
r
o
s
s
 
R
e
a
d
i
n
g

2
.
2
5
,

L
e
v
e
l

(N
=

10
9 

)
(
3
.
0
6
)

1
.
1
2

(
2
.
1
2
1

1
.
5
8

(
2
.
7
3
)

4
.
5
0

(
3
.
2
4
)

T
e
s
t
 
2
,

R
e
c
o
g
n
i
t
i
o
n
 
o
f

H
i
g
h
 
(
N
=
3
4
)

2
1
.
2
5

1
4
.
5
0

1
9
.
3
3

.
1
5
.
7
8

1
7
.
7
1

P
a
r
t
 
A

N
e
w
 
i
n
s
t
a
n
c
e
s

.
(
5
.
6
1
)

(
3
.
5
0
)

i
(
4
.
1
4
)

(
4
.
8
5
)

l
'

(
5
.
3
0
)

a
n
d
 
N
o
n
-
I
n
s
t
a
n
c
e
s

l
'

o
f
 
t
h
e
 
C
o
n
c
e
p
t

M
e
d
i
u
m
 
(
N
=
3
5
 
)

1
6
.
3
3

1
2
.
8
9

1
6
.
7
8

1
3
.
8
8

.,

1
5
.
0
0
,

H
a
b
i
t
a
t

H
(
4
.
8
3
 
)

(
3
.
9
8
)

(
5
.
4
3
 
)

(
3
.
2
2
)

.
'

(
4
.
7
7
)

L
o
w
 
(
N
=
3
3
)

1
1
5
.
5
7

1
1
.
8
9

11
1
1
.
8
8

.
1
1
.
7
8
.

l'
1
2
.
6
4
.

4
.
.
5
3
)

(
2
.
8
5
)

(
4
.
3
7
)

1
0
.
9
2
)

(
3
.
7
1
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

1
7
.
7
5

1
3
.
0
4

1
16

.1
5

13
.8

1
L

ev
el

 (
N

=
1.

02
)

5.
61

(3
.6

3)
(5

.5
9)

3.
79

)
.
e
r
g
,
e
n
e
r
a
l
i
z
a
-

,
H
i
g
h
 
(
N
=
3
4
)

2
.
5
0

1
0
.
0
0

5
.
6
7

7
.
7
8

6
.
5
0

t
i
o
n
 
f
o
r
 
t
h
e

(
3
.
2
4
)

(
3
.
5
4
)

(
4
.
1
4
)

(
4
.
3
1
)

(
4
.
7
0
)

C
o
n
c
e
p
t
 
H
a
b
i
t
a
t
.

'
M
e
d
i
u
m
 
(
N
=
3
5
)

6
.
3
3

1
1
.
0
0

5
.
7
8

9
.
5
0

8
.
1
1
.

(
3
.
8
3
)

(
3
.
4
0
)

3
.
5
8
)

(
3
.
7
4
)

(
4
.
2
5
)

L
o
w
 
(
N
=
3
.
3
)

7
.
0
0

1
1
0
.
2
2

9
.
2
5

1
0
.
4
4

9
.
3
6

(
2
.
8
8
)

(
2
.
4
4
)

(
2
,
7
5
)

1
(
3
,
1
2
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

5
.
2
5

1
0
.
4
2

6
.
8
1
.

9
.
2
3

L
e
v
e
l
 
'
N
=
.
1
0
2
)

3
.
9
1
)

(
3
.
4
0
)

3
.
8
.
5
)

(
3
.
8
3
)

U
n
d
e
r
g
e
n
e
r
a
l
i
z
a
-

H
i
g
h

N
=
3
4

1
.
2
5

0
.
5
0

0
.
0
0

1
.
4
4

0
.
7
9

t
i
o
n
 
f
o
r
 
t
h
e

(
2
.
5
9
)

(
0
.
8
1
)

(
0
.
0
0
)

(
1
.
8
9
)
.

(
1
.
7
5
)

C
o
n
c
e
p
t
 
H
a
b
i
t
a
t

M
e
d
i
u
m
 
(
N
=
3
5
)

2
.
3
3

1
-
1
1
.

2
,
3
3
,

,
1
.
6
3

1
.
8
6

h
(
2
.
7
5
)

0
.
9
9
)

(
2
,
1
1
)

11
(
2
,
1
8
)

(
2
.
1
7
)

1

L
o
w
 
(
N
-
3
3
)

2
.
2
9

2
.
2
2

3
.
8
8

2
.
7
8

2
.
1
9

(
2
.
9
1
)

(
2
.
2
0
)

(
3
,
1
4
)

(
3
.
4
2
)

(
3
.
0
2
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

.
1
.
9
6

1
.
3
1
.

2
.
0
0

1
.
9
6

I
L
e
v
e
l
 
(
N
=
1
0
2
)

n
e
x
t
 
p
a
g
e

.
.

L
(
2
.
7
9
)

(
1
.
6
6
)

(
2
.
6
6
)
L

2
.
6
7
)

4



T
es

t 3
,

-

Pa
rt

 A

.

R
ec

og
ni

tio
n 

of
.

H
ig

h 
(N

=
34

)
N

ew
 I

ns
ta

nc
es

.

an
d 

N
on

-I
ns

ta
nc

es
of

 th
e 

C
on

ce
pt

!
M

ed
iu

m
 (

N
=

-3
5)

C
om

m
un

ity
,

L
ow

 (
N

=
33

)

A
cr

os
s 

R
ea

di
ng

I.
L

ev
el

 (
N

=
10

2)

!

8.
50

(2
.2

9 
)

5.
56

1

(2
.0

1)

5.
29

(2
.1

2)

6.
46

(2
.5

8)

7.
50

.

(1
.9

4)

6.
33

(.
1.

56
)

5.
44

(1
.6

4)

6.
38

(1
.9

0)

8.
56

.

(2
.2

2)

8
.
0
0

(2
.2

1 
)

5.
25

(0
.8

3)

7.
35

(2
.3

7)

7.
11

2.
02

)

5.
63

(0
.9

9)

5.
33

(1
.4

1)

6.
04

(1
.7

4)

'

' T

7.
91

(2
.2

.1
)

6
.
4
0

(2
.0

3)

5.
33

(1
.5

5)

O
ve

rg
en

er
al

iz
a-

H
ig

h.
 (

N
=

34
)

0.
88

11
2.

25
.

1.
22

2.
33

.
1.

68
do

n 
fo

r 
th

e.
1

(1
.3

6)
'

(1
.8

5)
(1

.6
9)

(1
.6

3)
(1

.7
6)

C
on

ce
pt

 'C
om

m
un

ity
M

ed
iu

m
 (

N
=

35
)

2.
11

.3
.3

3
1.

33
3.

50
.

2.
54

(1
.3

7)
'I

(1
.9

4)
(1

.3
3)

11
.4

1)
(1

.7
8)

11

L
ow

 (
N

=
33

)
2.

36
il

3.
56

3.
13

3.
22

3.
21

(1
.3

6)
r

(1
.2

6)
(0

.9
3)

(L
62

)
(1

.3
4)

A
cr

os
s 

R
ea

di
ng

,
1.

92
'

3.
08

1.
85

3.
00

L
ev

el
 (

N
=

10
2)

 -
.

(1
.5

8)
(1

.8
0)

(1
.6

1)
1.

64
)

'

U
nd

er
ge

ne
ra

liz
a-

H
ig

h 
(N

=
34

)
0,

63
-

1

.0
.2

5
0.

22
0.

56
0.

41
do

n 
fo

r 
th

e.
,

(0
.9

9)
(0

.4
3)

(0
.6

3)
'

0.
83

)
(0

.7
7)

C
on

ce
pt

 C
om

m
un

ity
.

i

M
ed

iu
m

L
iu

(N
=

35
)

2.
3

.

0.
33

-
0.

67
0.

88
11

1.
06

(1
,3

3)
1

(0
.6

7)
1

1.
05

)
(0

.7
8)

'.
(1

.2
6)

L
ow

 (
N

=
33

)
1.

86
1.

00
'

1.
63

1.
44

1.
45

(1
,4

6)
'''

(
1
.
0
5
)

.

(0
,9

9 
)

(1
.2

6)
,

'

(1
,2

3)
1

.

C
r
o
s
s
 
r
e
a
d
i
n
g

1
,
6
3

0
.
5
4

0
,
8
1
.

1
0
.
9
6

L
ev

el
, (

N
=

10
2)

(1
.4

7)
I

(0
.8

4.
 )

1.
07

,
1

(
1
.
0
6
)

.]

ne
xt

 p
ag

e 
.

.

.



T
e
s
t
s
 
1
,

2,
1

3
P
a
r
t
s

H

B
 
s
u
m
m
e
d

K
n
o
w
l
e
d
g
e
 
o
f

D
e
f
i
n
i
t
i
o
n
s
 
o
f

P
o
p
u
l
a
t
i
o
n
)
,

H
a
b
i
t
a
t
,
 
a
n
d

C
o
m
m
u
n
i
t
y

H
i
g
h
 
(
N
=
3
4
)

M
e
d
i
u
m
 
(
N
=
3
5
 
)

L
o
w
 
(
N
=
3
3
)

1

.
,

A
c
r
o
s
s
 
R
e
a
d
i
n
g

L
e
v
e
l
 
(
N
=
1
0
2
)

2
.
6
3

(
0
.
7
0
)

.

1
.
4
4

(
1
.
1
7
)

0
.
8
6

(
0
.
9
9
)

1
.
6
7

(
1
.
2
.
1
)

2
.
1
3

1

1
.
0
5
)

1
.
7
8

(
1
.
1
3
)

1
.
3
3

0
.
9
4
)

1
.
7
3

(
1
.
0
9
)

2
.
7
8

(
0
.
4
2
)

2
.
0
0

(
1
,
0
5
)

0
.
7
5

(
0
.
8
3
)

1

1
.
8
8

(
1
.
1
5
)

1

1.
78

(0
.7

9)
II

1.
38

(0
.7

0)

0.
78

(0
.6

3)

1.
31

(0
.8

2)
.'

,
2
.
3
2

(
0
.
8
7
)

1
.
6
6

(
1
.
0
7
)

0
.
9
4

(
0
.
8
9
)

T
e
s
t
 
4
,

K
n
o
w
l
e
d
g
e
 
o
f

H
i
g
h
 
(
N
=
3
4
)

6
.
8
8

6
.
5
0

7
,
4
4

7
.
2
2

1
7
.
0
3

P
a
r
t
s
 
A

I
n
t
e
r
r
e
l
a
t
i
o
n
-

1

(
1
,
0
5
)

(
1
.
4
1
)

.

(
0
.
5
0
)

(
0
.
9
2
)

(
1
-
0
7
)

a
n
d
 
B

s
h
i
p
s

1

M
ed

iu
m

 (
N

=
35

 )
5.

67
6.

00
6.

33
1,

6.
38

6.
09

bJ
 ©

w
 (

N
=

33

(1
.4

1)

5.
57

(1
.7

6)

6.
11

.

(
1
.
7
6
)

4
.
7
5

0
.
8
6
)

5
.
4
4

(
1
.
5
4
)

5
.
4
8

(
1
.
4
0
)

(
1
.
3
7
)

(
1
.
5
6
)

1
.
5
0
)

(
1
.
5
'

'

A
c
r
o
s
s
 
R
e
a
d
i
n
g

6
.
0
4

6
.
1
9

6
.
2
3

6
.
3
5

L
e
v
e
l
 
(
N
=
1
0
2
)

(
1
.
4
3
 
)

(
1
.
5
4
)

(
1
.
7
6
)

(
1
.
3
6
)

T
e
s
t
 
4
,

K
n
o
w
l
e
d
g
e
 
o
f

I
H
i
g
h
 
(
N
=
-
3
4
)

2
.
2
5

1
.
1
3

1
.
7
8

0
.
8
9

1
.
5
0

P
a
r
t
 
C

D
e
f
i
n
i
t
i
o
n
s
 
o
f

(
0
.
8
3
 
)

(
0
.
7
8
)

(
1
.
0
3
)

(
0
.
7
4
)

(
1
.
0
1
)

P
o
p
u
l
a
t
i
o
n
)

H
a
b
i
t
a
t
,
 
a
n
d

M
e
d
i
u
m
 
(
N
=
3
5

1,
1
,
3
3

1
.
1
1

0
.
8
9

0
.
3
8

0
.
9
4

C
o
m
m
u
n
i
t
y

(
1
.
3
3
)

(
0
.
9
9
)

(
1
,
2
0
)

(
0
.
4
8
)

(
1
.
1
2
)

!

L
o
w
 
(
N
=
3
3
)

,

1
.
2
9

0
.
7
8

'

0
.
3
8

0
.
8
9

0
.
8
2
.

(
1
.
1
6
)

(
0
.
6
3
)

(
0
.
4
8
)

,

(
0
.
8
7
)

(
0
.
8
7
)

A
c
r
o
s
s
 
R
e
a
d
i
n
g

1
.
6
3

1
.
0
0

1
.
0
4
,

0
.
7
3

L
e
v
e
l
 
(
N
=
1
0
2
)

i
(
1
.
2
2
)

(
0
.
8
3
 
)

(
1
.
1
3
)

(
0
.
7
6
)

1,
1

l
e
n
d
 
o
f
 
t
a
b
l
e
]



Ev..4.,.tion C. Imittee

It !tam
I winodia Piastd.-a
at tonal Ethical nut Association

Lyle r.
Instit ut c for Ott- St udy t.f I nte lllectua
tin i eel siy color:1d,,

Jeanne s.
r; ( school of Ed. ur;rtion
Harvard University

Francis S.
I. ;era' rinent Edin-atiun

Chicag-o
tii t gc E. I beksor

..r K.1 ucation
I of To do

Executive Cuni rni

ugh -I. Scott
LJIU PuItItr h

rict nr
If. Sipe

!impart mnt (.1 II r

St-itc Nubia'University ,.f Nubia'

Wrsly Sowards

1111(-1-maional ivw-sit y
Rent on Underwood

Department of Psyebtil
Northwestern Universit

Itulii 11 .1. XV
Alathe unities Department
Now Mexico State trukix-ei

William R. litiNh
ectoi or Pi °giant I'Ltniung and NI. nn ernent

and Deputy Ifitcctor. It & Center
lieriittI I. K lealicici ormnittee Chan man

I ntector, If & 1) Center
Wayne Otto

Punic Mal Investigator
R & I) Center

Robert Cr. Petzold
Profey,or of rvitisic
University of Wisconsin

Richard A. R ssmiller
i'rulessur of Educational Administration
University of Wisconsin

Janies P._ Walter
(`utadittalut Prow -in !arming
R & I) Center

Rti ell S. Way, ex citlicio
frogman- Administrator: title 111 F.SEA
Wisconsin Department of Public Instruction

Faculty of Principal Investigators

Vernon 'L. A Ilt-u
I'rofossur of psych(V

Prank 11. F:111(Y
Li- Prayssii

EilLICLit 'WW1 INYCht}lOgY
h

A S:.4 'UHL! V I. Ft, rt'SNO
ii0.161,lia I Adi i

I t ;.
AsN... late
Ala! twin:airs

lern tdi II, I t.pr
.A:isociat o Pro foss, I"

Child I 4Vi.hilitiluil
Herbert .1. I lausineier

Ceti t er Direet or
N1. r. I leitinon l'rnfes r
Ethwa t ional Psychology

S KneAel. ihl'o lessor
Ed ional Ail inis ion

.1 R. Levin
Associate Pro ressor

tha hit Psyeliology

rat lily

L. Joseph Link
Pro f essor
1/1;441.4km:11 Studies

Vr no Otto
Pro fessor
Curriculum anti In 4t ruet t

Thomas A. Ition burg
A ssociat Professor

'yield u m Ins( rut
Peter tA. Schreiber

.41ant. Proles or
glish

Idii hard I,. VentAy
Assure into Professor
Computer Svicrie

Alan tI. Vuulku/-
AssiAtant Proles or

rand Instru .tion
Larry M. NVilder

A ssistan t Professor
t'utnintinicat ion A its


