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Krse quilling has described ine purpose and scope of the prcject, and
Mr. Harris pas discussed provlems of meth doloy encountercd in the project.
I will row summ;rize certz2in findings. The project was vact in scope, in moethods
used, and in findings vhich we thirk are intercsting; all 1 can hope to do her

is touch upon the highlights.

SUMMARY OF CONCRET ATTAINNENT FACTORS

A summary of the concept attainment factors is given in Table 1 of the
handout; the order of tne factors is arbitrary. The similarities in the results
across two types of achievement measures, concepits and tasks; two tyrec of
analyses, sirgle subject matter and combined subject matters; and four different
samples, 1970 and 1971 boys and 4irls, can ve seen clearly. A general observaticn
is tnat the results are eszentially the saze for each of the analyses. |

In tne 1970 and the 1971 analyses made separately for condepts and for
tasks of a single subject matter, the interpretation of the results of each
analysis is that a single common factor exists. In the 1971 analyses of combined
concepts and combined tasks, there is a ccmparable common factor for each of
the subject matter fields exceot that in the combined tasks analysis for boys,
sciénce.and social studies taske appeared on the same factor (CCF 3). For the
cémbined concepts some science concepts appeared on the social studies factor
for both boys and girls (CCF 4). CC¥'s 5, 6, 7, and 8 for combined concepts
exist only for girls. Each of these concists of a’small number of concepts
from one of tune four subject matter fields. For combined tasiiz. CCF 5 consists
of Task 7 for all four subject matters for both boys and girls; in addition,
Task 12 for mathematics and social studies appears on CCF 5 for Soys and Task 12

for science and social studies appears for girls. CCF 6 for combined tasks




exists ouiy for girls snd consists of Taske 3, L, and 5 {or science.

These gegeral conclusions seez to be warranted. Within each subject
matter field, wheu studied segaratcly, a eingle factor is adegquate to describe
the concept variibles, and similarly a single factor is adequate to descrike the
{ task varizbles. wnen tae f;ur subject matter fields are studied jointly, languzge
-r arts variables tend to sort oato a single- factor, and rathenatics variables tend
to sort onto a different single factor. This is true for toe analyses of both
concepts and tasks, for both bojs and girls. The science and social studies

ooy = T ot froomYe o rosi o g L '/.'/-'5/6.-‘13 /J"/w
variaples do not give a2 similar unomobiguous picture;/\fss%ead there is som

mixing of science and social studies concepts for both boys and giris and tasks
for boys. The results suggest that Task 7 and perhaps Task 42 may be somewhat
different functionaily from the other tasks; tnis is interesting but unexplainable
especially considerirg that Task 7 is logi;ally related as a mirror image cf
Task.6. Pernaps the unusuzl, and probably unfamiliar, format of the items for
Task 7 is somewhat responsible for this Yextra" factor. For example, a Task 7
i£em might be: . |
vhat is not always true about birds?
A. They have wings.
Be. They fly.

Ce They have feathers.
D. They are two-legged animalse

. In general, the factor data suggest tnat there is some kind of functional
integrity of subject matter developed by the time students reach sixth grade; it
is not known whether or not this is simply a function of the association which

char,cterizes the teaching of a given subject matter, or whether it truly represcents

differential latent abilities for dealing with these subject mattera.
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SUMMAXT GF COGHITIVE ABILITIZS FACTORS

A sunzary of the comparatie ccmon factors for cognitive abilities is
given in Tavle 2 of the hanaout; tne order of tne fastors is arbé;rary. The
eimilarities across all-four sets of znalyses--197C and 1971 for both Yoys and
girisj-can be seen clearly. A general observatica is that the results are
gsscntially the samz for each cf the analyses.

Comparable Common Factors 1 throuzh 6 are the same for all four gamples
except that Numer;cal ability (CCF 3) did not appear for girls in 1970 end the
Mezory factor (CC: 5) did not appear for girls in 1571. In 1970, CCF 7 was
tentatively identified as Spatial ability. CCF 7 was further clarified in
1971 and was naned Simple Visuvalization; the tests on CCF 7 dezand visuali-
zation of missing portions of pictur;s or figures. CCF 8 and CCF'9 exist only
for girls in 1970; they vere tentatively identified as Evaluation and Seeirng
Relationships. Ho attempt was made to further clarify these factors in 1971.

We conclude that seven latent cognitive abilities underlie tne test
batteries that were studied and that these are the same for both boys and girlse.
The seven abilities are: Verbal (comprehension of information presented in
verbal- or pictorial-sezantic content, including induct.on of classes);
Induction (inducticn of classes when nonsemantic content is umployed);

Numerical (using numbers as cardinal numbers but not as nominal symbols);

word Fluency; Memory; Perceptual Speed; and Simple Visualization. .The

first six are six of the‘seven Primary Meptal Abilities of fhe'Tﬁurstbnes. :

The seventh is similar to the Thurstones' Closure One. We regard the consistency

of tne 1970 and 1971 results with the Thurstcme structure as pn important

subgtantive findinge.




RELATICHSHIPS Brlwiiadi MZACURIS CF CUNCERT ATTAINMENT AND COGNITIVE ABILITIES
We used an interbattery analysis to relate the cognitive abilities
tests to the varizbles of the four subject ratter fields. These factors are
sunmarized in Tacie 3. The handout also includes information about the squared
multiple correlatiors of achievement meéSUres with the abilities tests and with

the interbattery factors. Tables o througn 9 give the detyils of the derived
L ]

7
interbattery factors. Ve interpretgd the A'A proportional to L solutions.

For Interbattery Factor 1, three types of variables arpsar for all four
sets of analyses; they are Verbal ability variables, concept attainxent measures
for science, and concept attainment measures for social studies. IB=-1 is the
only interbattery factor on which these types of variables appzsr {except é&at g
three science and seven social studies gggééggg-akso—ﬁgyeapigg IB-3 for coeznitive
AP ¢ STAGATSEITE DL TIOY girls}, Additional ability variables appeariné en 18«1
are those for Induction for three of tne four sets of analyses (Induction is
miséing from cognitive abilities and cencepts for girls) those for Memory for
three of the four sets of ana.yses (Memory jis missing from cognitive abilities

and tasks for girls), and those for Simple Visualization for only one analysis

(cognitive abilities and tasks for boys). For two sets of analyses; additional

concept attainment measures on IB=-1 2re thiriteen language arts concepts for boys
and three language arts concepts for girls. |

For Inte;battery Factor 2, the same five types of variables appear for
all four sets of analyses. Threse five types consisi of Numerical, Word Fluency,

and Memory abilities, and language arts and mathematics concept attainment

measures. 1B-2 is the oply interbattery factor on which Numerical, Word Fluency,

and mathematics variables appear (except for three mathematics concepts on I1B~3

for girls). Memory variubles appear on IB-2 for all four sets of analyses as
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well as on I5-1 for turee sets. i11 language aris tasks appesr om IB-2; most

lanjuage arts concepts for girls {13 ceoncepts) and some for boys (6 coucepts)
appear on 1B-2 wiereas wout lang.. e arts concepis for boys (13 concepis) and scme for
some for girls (3 concepts) apresr oa I3-1

Intervattery Factor 3 grovades linkage of the two types of variables

only for giris for concepts

The relatioaskips among these cognitive abilities and concept attaimmment
measures are very similar for both types of achievement measures: concepts and
tasks. This suggests tnat, generally,.concepts and tasks are not difrerentiaily
related to cognitive abilities. LHowever, there may be soxe concept-task inte;-
actions for language arts as indicated by the arpearance of language arts coancepts
on both IB-1 and IB-2 for both begys ond girls. Puch an interacticn ?as not
clearly evident in the 1970 three-moce analyses; however, three-mode analyses
were not rerfermed on.the‘1971 data, and so this interaction is a possibility.

These general cenclusions seem to be warranted: (1) 'achievement in
science and social studies is related to three abilities;-Verbal, Induction,
and Memory; (2) achievement ip lar guage arts and mathematics is related to
three abilities-~-Numerical, Word fluency, an¢ Memory; and {3) two abilities--
Perceptual Speed and Simple Visualization--seem not to be related to achievement

in these four subject matter fields.

A SUGGESTION FOR FURTHER STUDY
I will conclude by meationing an experimental study that we propose
be carried out. We suggest that practice in the particular cognitive abilities

that we have observed to be related to specific subject matter concept aitainment
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may facilitate the learaing of these concepts. To be specific, an eight group

study for each subject matter (with the performaznce of tiie sexes considered

[72]

segcarately) is suggested by the intervattery r?sultb. For scierce or social
studies, one group would receive instruction caly in the ccacepts of the subject
matter; the other seven groups would receive this irnstruction plus instfuéticn
or practice in the tasks of Verbal, of Inductics, >f Mezory, of Verbal and Inducticn,
of Verbal znu iemory, of.Induction and Mezory, or of Verbal and Induction and
Memory. For either language arts or mat@ematics a similar eignt greovn study
could be designed exzploying the tasks of Luzerical, Word Fluency, and Herory.
These studies would have to be carefully designsd and countrolled, esvecialily
witn respect to allocation of time apd amount of practice. rurther, tiis
eight-greup "increzentai" design is not the typical cenpletely cressed design
of tne textbooxs and thus demands thought itseli. These studies, or n»ieces of
thez, should be feasible however, and they would begin to answer questions about
developmental relations between abilities and achievements.

We are aware that the aptitude-treatment interaction notion hzs
intrigued persons and that we are here proposing something different. Rather
than sorting students on the basis of aptitude and then segrching for instruct-
ional procedures that interact with this stratifying or blocking variable,
we suggest that particular "aptitudes" be practiced in conjunction with subject
matter instruction in an effort to determine whether or not this learning
transfers. This suggestion assumes that performance on the test tasks used
to index selected aptitudes can be modified, whether or not one believes that

the aptitude itself is being modified, and that these podifications may influence

the acquisition of concepts in the subject matter field. Another speculation
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would be that practice on the "aptitudes" may generate analogs of advanced
organizers that can facilitate learning of tne subject mrtter concepts.
1 will now defer further discussion of this suggested line of research.

If the notion strikes fire,we shall be pleased.




Table 1
Sumpary Concept Attainment Factors
Concests Tacks
Bous Girls Boys Girls

1970 Singlie Analyses

Language Arts
Mathematics
Science

Social Studies

1971 Singzle Analyses

LA-1
Yi=1
Sc=1

55-1

Language Arts
}athematics
Science

Social Studies

1971 Combined Analyses

CCF 1
CCF 2

CCF 3

CCF 4

CCF 5

€CF 6

CCF 7

CCF 8

" Language Arts

Mathematics

Science

Social Studies
Science

Language Arts
Mathematics
Science

Social Studies

Languuge Arts
Mathenatics
Science

Social Studies

Language Arts
Mathenmatics
Science

Socigl Studies
Science

Language Arts (5)

Mathematics (2)
Science (2)

Social Studies (&%)

Language Arts
Mathematics
Science

Social Studies

Language Arts
Mathematics
Science

Social Studies

Language Arts
Mathematics

Science
Social Studies

Task 12-M,SS

Langua;e Arts
Mathematics
Science

Social Studies

Language Arts
Mathematics
Science

Socizl Studies

Language Arts
Mathematics

Science

Social Studies

Task 7-LA,M,S¢,S3
Task 12-5¢,45S

Tasks 3,4,5-Sc
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