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Reported is a study on the measurement of concept

attainment for the purpose of developing a measuring system and a
model of attainment abilities and establishing relationships between
learned concepts and cognitive abilities. Thirty concepts, ten for
each of the biological, earth, and physical science areas, were
selected from six fourth grade texts and analyzed in terms of the
level to which concepts, attributes, and examples were identified. A
12-item test was constructed for each concept. Statistical results
from concept and task attainments for boys and girls indicated the
highest attainment level on biological concepts, the lowest level in
physical science, and subtle differences in the performance of girls
and boys. Results from a further simplex analysis of the task
attainment scores supported the postulation of a concept attainment
hierarchy. Children responded well on tasks dealing with gross
perceptions rather than fine distinctions among examples and
non-examples of a concept with the gross perception level preferred
to the fine perception level. The attainment of a concept was a
function of its association with the concrete world. Reexamination of
science curriculum, instructional procedures, and children's
cognitive abilities in terms of concept learning was recommended.
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Introduction

The assessment of science corcept learning continues to be a major

«

o,

1
ho

It

research problem duc to the lack of refined and agreed upon systems for
measurement of cdncept attainment., This deficiency is of paramount
concern in measuring classroom aéhievem&nt; Fof example, what levels
of concept mastery are attainablé by children? Answers to such questions
are pertinent to the establishment of curricular content and specification
of reasonable learning expectations for school age children. In
addition, there are implications for the management of instruction; i.e.,
whether instrua%ional sequences afe'designgd for individuals, small
groups, or large groups. iha lack of a system(s) for measurement of
levels of concept attainment consistently inhibits progress in the
study §f science concept learning,

A éétond deterrent to the improvement of science concept learning
is the absence of models of science concept learning, Such a deficiency
continues to produce diffuse and diluted research efforts on curriculum
and instruction on science c@ncepté, |

It is the ﬁu;pcse of this paper to report the progress made in a
c@ﬁp:ehensiyeKstudy designed to measure the level of attainment of
selected classificatory science concepts. Majcr goals are developing a
system for measuring the level of science concept attainment, developing
a model of concept attainment abilities, ané studying the relationships

among learned concepts and specific cognitive abilities.
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Test Construction

Master lists of classificatory concepts from the biolegical, earth,
and physical science areas werec prepared by analyzing the six fourth-
grade science texts available to the tecachers in the school system
where the concept attainment tests were to be administered. Initially,
ten concepts were randomly selected from each of the three lists and
analyzed as follows:
1. Supraordinate, coordinate, and subordinate concepts were
identified.

2, Criterial, other relevant, and irrelevant attributes were

Iy
ru

A definition was constiuct

X
Mon

xamples and non-examples were identified (Voelker,

o~
-
o]

Sorenson, and Frayer 1971).

Concepts that could not be analyzed using this system were randomly
replaced from the master lists until 30 concepts, 10 per area, had been

analyzed. (Table 10)

A 12-item test was conmstructed for each concept., FEach test included
one item designed to measure performance of these tasks (Voelker &
Sorenson, 1971).’

1, Given name of attribute, select example of attribute.

2. Given example of attribute, select name of attribute,
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3. Given name of concept, select example of concept.

4. Given name of concept, sclect non-cxample of concept.
5. Given example of concept, select name of canzepﬁ;

6. Given name of concept, seleet relevant attribute.

7. GiVEﬂ“ﬂamE of concept, select irrelevant attribute.
8. Given meaning of concept, select name of concept.

9. Given name of concept select meaning of concept.
10. Given name of concept, select supraordinate concept.
11. Given name of conéegt, select subordinate concept.
12. Given two concepts, select principle relating them.

These tasks were part of a schema for testing the level of concept

mastery (Frayer, Fredrick, & Klausmeier; 1969).%

A pilot study was conducted to estimate the reliability of the
tests and make item indices data available for use in revising the items.

n addition, preliminary data were available for estimating the possibility

-

of a hierarchy of concept attainment tasks.

A simplex analysis (Guttman, 1954) was run on 12 of the 30 concepts,
The results indicated the existence of a general progression of difficulty
which approximated the organization of the schema tasks used in con-

structing the concept attainment tests,(Table 1).

*Note that the tasks in this schema are typically used by teachers and
researchers alike to measure the level of concept attainment. However,
analysis of ‘concept attainment studies reveals an absence of consistency
in patterns of use., This lack of consistency raises serious questions

about the source(s) of variance in test results, )
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Tahle 1

Simplex Analyses for Selected Arrangeoments
of Task Attainment Scores®

o - — - _ 5
q

1. 5432178910116 12 . 8230

2, 345,12, 67,89, 1011, 12 L6133

*Mixed sample of boys and girls

Results

Factor Analyses

Conventional factor analyées were performed separately for the
concepts and the ﬁasks to gain some insight into the interrelationships
among the variables of a single mode. - The conventional analyses were
obtained using three initial factor methiods--Alpha (Kaiser & Caffrey,
1965), Harris R-S° (Harris, 1962), and Unrestricted Maximum Likelihood
Factor Analysis (UMLFA) (Joreskog, 1967). Tucker's three-mode factor
analysis was then useé to determine if there are any important concept-
task interactions for the idealized persons ( Tucker, 1966). (Tables 2-9)

The conventional factor results for the concepts yielded one or
more orthogonal factors for the various methods. The concept variables
are almost all of complexity two, three, and even greater on these
factors, however. The obligue results tend to yield simple structure-

but the oblique factors are very highly correlated, thus, a main



o

conclusion is that all 30 of the concepts are measures of a single
functiopal relationship existing among the concepts; this holde for
Vbath boys and girls.
;

tasks is that all 12 of the tasks are measures of a single underlying
ability or latent trait. The intercorrelations of the oblique factors
are extremely high when more than one factor is yielded.

The results for the three-mode factor analyses support the hypothesis’
that there are no important concept-task interactions for the idealized
persons. . Thus, it ié reasonable to regard these two wmodes as being

independent.

i

Concept Aviainment -

It should be noted that the concern in this analysis is for gencral
patterns and trends rather than a comparison based on statistical
inferenceé. This is a function of the evolutionary design of the study.

The means, standard deviations, and estimates of test reliability for
the 30 concept attainment tests are presented in Table 10. The results
indicate the highest level of attainment on the biological science concepts
and the lowest level of attainmert on the physical science concepts for
both the boys and the girls. These results are not unexpected in terms of
.thé age and development of the children involved and the normal range of
school aﬁd non-school experiences children have with these concepts.

It is of note that the girls achieved higher mean scores than boys
on 25 of the 30 concepts. This general pattern of higher achievement

for girls was also evident in each of the three subareas. The least
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and the most diffiecult concepts for both boys and girls were identical.

1

The highest scores were carned for mammal and fish, and the lowest scores

and conductor, The "easicy"

carned were for in

concepts were both from the biological science arvca but the most difficult

concepts come from both the physical science and the biolopical science

arecas,
Those conceplts ~hish were easier for the children are associated

with common experience, are relatively easy to provide instructional

sequences for, and lend themsclves to illustration with concrete cxamples

and non-examples. In addition, they are associated with living things

which are of major interest to children in the elementary school.
Difficult concepts coming f{rom both the bl@laﬁlcal,and the physical

‘ticular concepts can be applied in a

n-w

iveas is revealing, The par

[
\l’j\
P.l
w
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classificatory sense but it is not easy to develop instructional sequences

to teach them in a classificatory sense. Each of the four concepts ax

m‘

abstractions from derived data gather than perceptual data which could
partially explain the lower Ilevel of attainment.
Nine of the ten concepts on which the highest science area scores

were earned werc the same for boys and girls, five from the biological

science area and three from the earth science arca, Eight of the ten
concepts on which the lowest sccres were earned were identical for both
boys and girls, four from the physical science area and three from the
biological science area.

The comments in this and the previous paragraphs indicate that

‘ferences in the performance of girls and boys on the attainment of

N"'m

di

these and possibly other classificatory concepts are apt to be subtle,



The bioloyical ceience concepts divide themselves into those vhich ave
readily lewrned and those which are not, apparently a function of the

degroee of abstraction or conmection with perceptual and firsthand

attained on the physical scienco

cxperience.  Generally  low scores
concepts while scores carncd on the carth scicnce coneopts are wore

intermediate, possibly because most arve associated with direet perceptual

axparience,

The results supggest that the nature of these concepts ds such that

sified by area or within arcs and that the

they cannot be readily clas

cve ]

b
c

f attainment of a concept is a function of its association with
the concrete world. This is not a startling finding. Rather it lends

credibility to postulations of Piapet and others who study the

i‘gg"‘,?f‘i_i_»f}:!ﬁs'i’; enl devalpnmant af tha fhd b and hie abhility o form concoonta
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k Attainment

Mcans, standard deviations, and estim: of test reliabilities

for the 12 coucept attainment tasks are found in Table 11. The girls

i

achieved higher levels of concept attainment on all’ 12 tasks.

i

P

No estimate of the existence of a significant differcnce is made but

it is noteworthy that the pattern holds across all 12 tasks.

A simplex analysis was run on the task attainment 4cores (Table 12).

These results indicate a similar pattern of attainment on the tasks

for boys and girls, the correlation between the orderings being .879.

If the girls do have an edge, it appears to be marginal,
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Attainmoent Scorves

Simplen Analyeis for T
Loye and

Boye 43 5 1210 8 11 9 6 7 12 L9129

Girls 4 3 5 21 8 10 9 11 6 12 7 L5948

*Correlation between boys and girls ordering

The results of the simplex analysis lend support to the postulation
of a concept attainment hicrarchy. While the tasks are not in the same
‘order as listecd in the procedure (p. 2), there is a pattern which

approximates that postulation., A notable exception is that questions

Libied d J“{j L1 Wy B ) 'k,xi;i,l.;.glj,ggx.:! e llna plieei askadicifd 4o weod A tzeili

with attributes., Questions dealing with relevant and irrelevant attributes.
of concepts arce at a higher level than initially postulated. Scholars

in the discipline and/or learning theorists may deem it necessary Lo be

able to identify specific attributes of concepts that can be classified

pe!
[Xud

and applied but children are not bechaving as predicted. They appear to

¥

of concept examples and non-cxamples

W
i

deal more with g

Toss perception:

i

than with subtleties of attributes and their rclative distinctions and
groupings.

Further examination of the concept attainment tasks shows the
samc pattern of response betweeﬁ boys and girls on example and non-
example questions but there is a reversal in the results when they are

1sked to select ecxamples of attributes rather than select names of attributes.
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There are also shifts botween quedtions resated to definitions of concepts

Lo be

and supracrdinate and subordinale coneepts,  This patlern seors
a reflection of whoether there Is an attempt to relate the cuncept Lo

something more Lnclusive such as o supraordinate concepd or Lte relate it

to somcthing less comprehiensive sach as a subordinare coacept, These

results arce not readily explained and descerve further analvsis,  Another

shift from the poscd hicrarchy wus in the identification of relevant

and irrelevant attributes and relationships between conceprs.  The

fact that these occur at the "highest" level of attainment tends to

indicate that the tasks represent subtle ability te distinpuish
properties of objects and materials, skill in the higher levels of

concept formation approaching problem=solving.

Discussion

are part of a continuing study

iyl

]
[l
[
)

The fact that the reported re
leads to discussion of "things to ponder'" rather than attempting to draw
firm conclusions. Findings give rise to many pertincent questions
about the nature of ehildren's learning, from the Stﬁndﬂ@iﬂtldf the
child's psychological development as well as conditions of school

learning. Such questions relate to the effects of teaching behaviors

118

bd
()

and the attainment of seleccted lav

[i
oy,

on children's learning style

of concept attainment, and the compatibility or incompalibility of

Little is to be said about the general level of concept attainment
nor that by areca. The results confirm that the biological science

‘ound in the elementary school science curriculum are easier
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to learn than the phesical seionco concepts. Fxorination of the 30

included concepls suprests that "casior™ is apt 1o be a function of

the extent of conercte experience the children can be provided in their
school Jearning covirvonment and thedr experience with the natural:
envivonment; also the case of the develeping instructional svquences
Pust rescarvch has indicated that children's intorests influcnce vhat
they learn.  Children are far meé interested in tangibles than idcas
(concepts) derived from socondary data and abstractions.

The results shed some light on the inclusion of c&rtnjn concepts

in the elementary school science curriculum. More biolcgical science

concepts would be appropriate for inclusion because the children did so

well on those ineluded and the fact that such concepts lend themselves

more often to hands-on, concrete experiences. At the lower levels of

cience curriculum a larger proportion of biological science concepts

i}

the

The fact that the earth science concepts do not align themselves
one way or the other in terms of difficulty indicate a neutral stance.
Thus, it might be justifiable to postulate that the "second line'" of
concepts for the elementury school curriculum would be from the earth
science area. And last, because of the relative proportion of
abstraction, concepts from the physical sciences might be re legatad to
the upper level of the elementary school curriculum,

a new approach to science curriculum

LI
i

is need o

o
I

ossibly, ther

development that would graduate concept inclusion from biological
to earth to physical science to parallel children's development of
oncrete to abstract. This postulatio ﬁ cannot be taken as an absolute

butrthefe_is a similarity between the concepts in the three subsareas and
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the psychological development of the child. The results of this study
iﬁd;z te that the curricular content should be based on whgt children
“can learn, not Dnly the structure of the discipline. And if a spiral
‘ apﬁﬁnach to currieculum development is used then data are needed on the
initial point of inclﬁsién of particular concepts. We should question
whether the revolving tc?ical éfgaﬁigatign éf curriculum is appropriate
lrwhen we include concepts from all three areas.at the same level. Concepts
ara_devélcpmental! Children develop their concepts over time.

Other quéstians are in reference to the concepé attainment tasks
and their groupings. Children respénded well on those concept learning
‘tasks which deal with gross perceptions rather than fine distinctions
between and among examples and non-examples of the conﬂépt; Ihe ability
to idéntify attributes of a concept appears to be re difficult than
being able to distinguish between examples aﬁd ﬁanﬁexémples of a
ﬁancept% Also concept attainment tasks dealing with definitions and
relatiéﬁsﬁips between and among cgncgpté,arg easier for the ghildrén
than distinguishiﬁg between relevant and irrelevant attributes. This
further substantiates that children are mpre able to deal with fross
pérgeptions-than fine distingéigns, This is prébably a funct.on of
the child's development but one wéuldrsuspegt thét it is also a function
of the naturé of the teaching act.r Partigulsfly,;iﬁ terms gf the ways
in wbich instructianal materials and instru ctional sequences are

"desigueﬁi Are-we trying to force the "impossible" on the child or
if the child has not established a learning gia,'tt:anr,l are 6ﬁr »ﬁeachiﬁg
behavLurs favaring a paztirular SEL? Reseafch (giEFéi and Siegel 1955)

:[ﬂil(: -indieates that yaung childrén aarly adapt a pasture af being aither Iagtmn"
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learners or concept learners. It is highly probable that our teaching

i)

behaviors- control children's pattefns of concept learning which in the
long run could restrict the child's capabilities in éoncépt acquisition.
There is some indicétian that selecting names of concapts when

.given ;ttributgs is more difficult than identifying c@ncépt attributes
when given the concept ﬁama; The notable facﬁar is the reversal in
results between Ehe girls and the boys. Also, it is possible théﬁ concepts
are taught by éxamﬁlé and'naﬁsexamplé rather than attémpting to teaching
them by attribute iﬁentifizatiaﬂ and discrimination. Much research has
been conducted on the manipulation of attributes of concepts in presentation
of concept example and‘nongezamples but children may be receiving the
wrong message. They may be ign@ring the faet that the examples aud non-
examples illustrate various combinations of attribute presence or
absence and ratﬁgr, are distinguishing between the exémple and the
non-example at ﬁhe gross level, totally missing the developer's intended
messaze.

One also suspects that children's elassifieaticn abilities are
poorly developed in ﬁhe'élementary school, pdssibly because of
teaching sequences but also because of an inability to comprehend.
classification, a skill thatiﬁefies tiéininég one tﬁat must develop over
time, . The reseafch would tend té indicate that childﬁen in the elementary
school operate at the gross perception level than the fine pérceptign
level.

Further examination of the hierarchy indicat&s other differential
abilities., Selecting names of sance?ts appears -.to be "easier" than
selecting the meaning @f'the'géﬁEEPE'whEn giﬁéﬂ:chc name. But do we teach

- . the-opposite? - - Also, it appears easler for-children tg'identify'subordinate
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concepts than supraordinate concepts. Is this because it is difficult

for children to relate pieces to the whole or because there is no attempt
at relating parts to wholes in our instructional programs? Is this a

reflection that our teaching moves from definitions or highs to lows

which in fact creates a learning climate which works against us when

One further thérvatian is the tendency for children to succeed
Wheﬂ.Wkaingrfme'thE positive rather thaﬁ the negative. This could be
a function of child develﬂément but théfe is also a suspicion that the
behavior is enhanced or inhibited by the nature of teazhing,-

The previous discussion has raised more questions than it has
formulated conclusive generalizations. However, this is consiste
the stage éf evolution of the study. The results are not startling
but they do indicate that children learn better those things elésély
related to observable phenomena. Our apfiﬂfi classification of

concepts as easy or difficult or as classificatory or theoretical may be

too étringent,' As far as children are EQﬂCEfDEd there are aspects of the
same concept which fall in both the classificatory and theoretical realm,
This gstudy deals with "learned" concepts. Do our assessments of
concept attainment measure a combination of factors including Eaaéhing
development of the’child? Are ve agﬁually maasuring learning pattern,
response to teaching behaviors, or is it more probable that we are
measuring combinations where the iﬁteractiaﬁs are so subtle that our

research is really dealing with questions too large and gross?
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The results also indicate that children may have difficulty in
identifying the properties of objects and things. Their classifying

behavior is relaﬁivély poor. This could, of course,. reflect an inability

to do this as a function of many factors, but it could also be a reflection

of poor preparation in this area. An examination of instructional

materials would reveal an assumption that children ecan classify solely
because they can distinguish between apples and oranges. These results
imply that the ability to classify is apt to be more a funciion of the

ability to identify attributes of concepts and distinguish between

‘and among relevant and irrelevant attributes, singly and in combinationm.

In terms of design of inétructianal materials and children's ability

t; élassify, we are probably expecting too muéh of the elementary school

child in classifying and applying clussification skills to concept learning.
The_results-gf the study lend credibility to the postulation of a

hierarchy of E@ncept learning tasks. This has major implications for

the selécﬁiaﬁ of curricular content and the design of instructional

sequences.

Last but no least, these data lend credibility to two contentions.
‘One, touted by Raven (1968a,b, 1970) for some time, is the lack of compati-

bilitv between the structure of the discipline and psychological development

what scientists have. Therefore we néad a careful examination of the
nature of science curriculum and instructional procedures. And as
Norvel Scott (197¢) has indicated we have totally inédeqﬁate
information on children's cognitive abilities and thairrcannégtians to

science concept learning.



Teble 2 -

Numbers of Initial and Derived Factors for Concept Scores: Boys and Girls

‘Tnitial . Dexived Orthogonal Factors Derived Oblique Factors
Factor . Factors Comnon  Specific  Null ‘Commont_—_ Specific.  Null

Method B "G =~ B~G "B G B G B 46 "B G B G

Mpha 1 1 1 0 0 0 0 101
7

[ m_,]\

0
Harris R-S2 17 17 1 2 8 8 8 7 0 0 o0 o
0

ot
jo]
C
<
L
My
L% ]

UMLFA 2 3 2

7 Table '3

Nunbers of Initial and Derived Factors for Task Scores: Boys and Girls

Initial Derived Orthogonal Factors Derived Obligue Factors
Factor . Factors Common  Specific Null Common  Specific  Null.
Method G B 6 B G B G B G "B G "B T

Ies
©

" Alpha 11 .11 0 0 o0 0 11 0 0. 0 0
RO S T | | . ,
Harris R-S 5 2 2 0 1° 31 2 2 0 0 0 0
UMLFA 3 3 3 3 0 0 0 0 3 3 0 0 0 0

T



TABLE 4

.Obligue Corwion Factor lesults for Science Cuncepts: Boys™

Harris R-g? UMLYA

Apha

Comeept . AL

H-1 H-2 B-3 H-i K- 16 H-7 H-8 U=1 U-2

Biological Science -
Bira - , M- 93 , 63
Cell. ST = 65 - 57
Fish 82 - L6 50 -3k ‘ 131 N7
Heart : 6Ly L2 S 5L 32
invertebrate T3 % 60
Lens . . 17 =36 109 , : 73
Lungs . 86 63 , o 9l
Mammal : 17 Y , - 62 96
Muscle _ 82 Y 56 © 58
Pore ' 83 L3 L1 L5 Lo

=
,-j
£
[’

NG O~ TR O D

.~ Area: Earth Sclcnce B .
11 Cloud 86 - 31 33 33 5h
12 Core 80 99 60
13 Fossil - 83 ‘52 6l 99
1L, Glacier 81 115 -32 92
15 Meteor 8o - ' 96 : 1?2
16 Moon 81 33 17
17 Planet : 83 _ 37 L7
18 Sedimentary Rock 75 L5 31 ' 39 36
19 Volcano 8L SO 75 74
20 Wind _ 84 12 32 80

Area: Physical Science : - .
21 Conductor 7. 67 : ' =33 105
22 Evaporation 83 : T 98
23 Expansion - 82 , 83 95
2, Friction = 76 -5l ‘ ' 37 517 6k
25 - Liquid S ‘ ‘ 108 . 53
26 MNelting 81 o | . 52
.27 Molecule T 60 -0 115

28 Solid 83 671 . 65 L9 38
29 Sound 81 *‘ 73 3, LB
30 Thermometer ' 81 63 31 -35 39 66

Intercorrelations of

: 93 95.
Tactors ;

81 8l

9L 91 79

5 79 18 75

91 92 82 90 79
8 88 76 87 68 8l
95 93 86 92480 92 87

ELY

CO=3 OV D

O % Includes those variables which have caeff;clenis greetc; than .3@ (absalute).
i,£384§;” Declmals hava baen cmztted.




TABLE °5

: N . R
Oblique Common Factor Kesults for Science Concepts: Girls

Alpha Harris R-S% © UMLEA

Al H-l He2 H-3 Hel H-§ H-6 H-7 U=l U=2 U-3

Concept,

Arca: Biological Science 7

Bird 68 109 : -8k
' Cell 65 82 | 86
. Fish 18 , 52 Lo 75 ~L3 L9
" Heart 78 . 96 h
Wvertebrate 67 E _ | 51

Lens 6l 97 - 79

Iungs : 8L 32 . 62 116 _
Manmal ‘ 16 Lo 66 by 58
Muscle 12 : 37 - 33 33 62 .
Pore 80 50- 39 7l

ool
o]

O 0 =3 OB o

=

ea: Farth Science ) . ’

Clond : 80 ! 39 L1 =32 , 39
Core . (! 50 : 5
Fossil 80 70 , 85
Glacier ’ ' 76 35 . 63
Meteor ! - 78 50 ) _ ‘e
Hoon : 8o I Th A 37 98 .
Planet o 81 - - 52 37 56
Sedimentary Rock . 69 87 . 90
Volcano %6 ' 7 38

Wind - 53 100 -

-
b e R
=00 B R

et e
Oy S

o
O RO

Area: Physical Science o .
21 Conductor 65 32. 90
22 Evaporation . .81 38 31 _ 73
23 Expansion : I 4 . 8 52
2l, Friction ' 73 ' 107 T -
26 Liguid 80 38 ' Ll 32
26 Melting 7 .18 ' ' 91 ' 39
27 Molecule ! 65 100 35 33
26 Solid 79 .63 37
29 Sownd 80 =10 58 56 ; 97
30 Thermometer : 70 : 76 Lo

- 8o , ‘ 93
89 82 - 92 91
90 85 90 ;
50 8 B89 91
92 83 92 93 91
92 80 90 87 90 90

Intercorrelations of
factors

~ VWLE W N

# Includes those variables which havp'ccefiicients greater ‘then .30 (absaiuté),
. Decimalg bave been omitted. - . ’




TAELE 6

Oblique Common Facior Results for Scicnce Tasks: PBoys™

B e e e e e e e e e === P

Alpha Harris h- :2 UMLFA

Task AL B B2 UL U2 U3

Given name of attribute, sclect example. 89 19 120

Given ‘example of attribute, select nawe, 92 12 69

Given name of concept, select’ example, 83 112 L6 &)
Given name of concept, select nonexample. 19 (n 39

Given example of concept, select nane, 90 97 116

Given concept, select relevant attribute, 91 © 102 105
Given concept, select irrelevant attribute. 87 98 93
Given definition of concept, select name, 93 75 78
Given name of concept, select definition, 92 99 B 105
10 Given concept, select supraordinate concept, 93 3y 60 . - 61
11 Given concept, select subordinate concept, 91 171 76

“12 Given tuc cancepts, selcct relatlaﬂsh:p. 86 - 106 - 108

W D= OV P

2 : 91 g1
3 93 87

lhtercafrelatians of factors:

Eace s —

# Ihcludes thcse varlab7cs whlch have CaefflGBEﬁtg greater than .30 (ab o]u;e)
Decimals have been omittled.

TAELE 7

‘Oblique Common Factor Results for Sciencé,Taskss' Girls "

e e e e 1]

Ajpha Harris R~ 52 UMLFA

Task A=l Bl B2 U-) U2 U-3

Given name of altribute, select example, 88 35 51 102

Given exanple of attribute, select rame. 89 101

Given name of concept, select example, 86 85 . 37 53
Given name of concept, select nonexample, 7 103 96
Given example of aoncept, select name, 86 - 8L 52 Ll
Given concept, select relevant attribute., - 89 99 - 19
Given concept, select irrelevant attribute, 83 106 ‘ 90
Given definition of concept, select name, 91 82 L9 56
Given name of concept, select definition, .93 87 87
Given concept, select supraordinate concept. 92 78 - 80
Given concept, select subordinate comept, 88 81 ol
Given two concepts, select relationship, 86 96 107

Ll el ]

2 . 91 90 .
3 o 83

Intercorrelations of factors:

[:R\j: % Includes thaue varlables whlch have GDEffiElEﬂtS greater than 3D (absalute)
—— Declmal }ave ‘been Dmltied ° sl e e e . R
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‘Three-lode Core Results:
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% Variables c@mprising task componentss

Type I:

1 - Tasks 1-3, and 5 -
2 - Task |

3 - Ta-;h&- 5 = lg
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Yo P
LI |
=3

B ]
L]

O



TAELE 9

Three-Hode Core Results: Girls
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= 03?

= ng
- iES

-QDE’

o1l
= 031-
olll

% Variables comprising task components:

1l - Tasks 1, 2, and 5
2 = Tasks 3 and U
3 - Tasks 6 - 12

1 -~ Tasks 3 and §
Task I
Tasks 6 - 12

Type I: Type II:
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Table 11
Means, Standard beviations, and Reliohilities

for Tests of Task Attaiment--Scicnee

Task T Standard | N -
e dean _Deviation ~ Hoyt Reliability

. *
Numbar

; Eoys

Girls

Boys

Girls

B = O W 00~ O L B L b b

24,54
23,44
24,11
23.65
23,57
20,18
18,05
21.37
20.26
21,04
19.49
17.63

4,51
4,80
3,60
3.38
4,30
5.61
5,74
5,76
5.99
5.94
4,81
5.52

.87
.80
.76
.85
.85
.85
.89
.87
.88

.83

.83

.84

.83
. 84
T2
. 66
.78
.83
.83
.85
.86
.87
.77
.81

k-3
- "

WD 0D N ON AN B LD B e

Given
Given
Given
Given
Given
Given
Given
Given
Given
Given
Given
Given

name of attribute, select example of attribute.
example of attribute, select name of attribute.
name of concept, select example of concept:

name of concept, select non-example of concept.

example of concept, select name of concept.
name of concept, select relevant attribute.
name of concept, select irrelevant attribute.
meaning of concept, select namc of concept.
name of concept, select meaning of concept.

name of concept, select supraordinate concept.

name of concept, select subordinate concept.
two concepts, select principle relating them.
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