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DISADVANTAGED ADULT LEARNERS TO PERFORM

VERBAL LOGICAL OPERATIONS

Gérard. de Angéli
St. Francis Xavier University

Antigonish, Nova Scotia

The improvement of the student's ability to think and reason
by himself has traditionally been seen by some educators as one of the
fundamental outcomes of instruction in the school. In the field of
Adult Education, program objectives stressing the acquisition of
rational and judgmental skills by the adult have oftan been stated, [1].
The present study focused on certain aspects of the performance of

adults on verbal reasoning tasks,
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The second objective, was to construct a reliable instrument
to be used in assessing the capability of adults of performing verbal
ciassificatian tasks. This test, the Classification Assessment Test,
comprised 32' items and will be referred to in this paper as CAT,

The third objective of the research, was to study the influ-
ence of four different factors of content on the difficu1£y of the
tasks to be performed on each item of CAT, These factors ware: D,
an index of the logical complexity of each item; F, an index of word
difficulty; N, the total number of words used, per item; and S, the
"sign" of the classification operation, that is, whether the operation
assigned a particular object to a class or whether it denied class
membership.

Lastly, the fourth objective of the study was to use both
demographic variables and primary ability test scores to predict per-
formance)af the adult participants'on CAT. Demographic variables
included age, level of educaticn,rand time spént at the Vocational
Training Center which the participants wereattending‘at the time of
the experiment. Assessment of primary abilities ihciuded‘three tests
from French's kit [2], namely “Figure Ciaséifitation,“ measuring
non- verbal 1nduct10n, "Letter SpanaAudltory“, measur1ng 1mmed1ate

memcry Span and “Vncabulary“ mea%ur1ng Fam111ar1ty W1th words
© Rationale

"1 The genera1 assumpt1on under1y1ng the study is that vErba1

*cgmmunicatﬂon Qf a subgect matter v1a 1nstruct1on has a 1cg1c31 structure
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which must be processed and understood by the learner if learning is-
to take place. To the logical structure in the subject matter, then
corresponds a hypctheti§a1!and similar organization of the learner's

cognition, This assumption can be traced back to several works both

in the field of psychology and the field of education.

In the field of psychology the notion of logical.patterns:
implicitely followed by iﬂdividﬁa1s in thejr processing cf verbal
information can be related to Stewart's notion of "validity patterns®,
as introduced in-his theory of communications. [3]. His main assumpt-
jon is that "the verbal communication of ideas is a function of the
isometry of validity patterns existent in the minds of those involved
in the ccmmunicatfve process", [4]. |

In other words, the processing of verbal information whose
content is framed into certain logical patterns is a function of the
individual's capability of performing the corresponding logical oper-
ations. The results of the present researchrpravide'evidence,far both
the existence of such logical patterns and the use of Togical rules in
the processing of verbal content by individuals.

A second area of reference in experimentai psychology is what
Ash. has ca1ied_the “psychn1ngy.of,re1ation5"§[5],Amore5pecifica11y,
app11ed to verbal Tlearning. This apprcach 15 exemp11f1ed in the regent ,
,wark of Frase cancernung the pracesses 1ﬂva1ved in Tearn1ng from wr1tten‘
1nstruct1@n31 mater1a]s Dne of h1s magor 1dea5 ta thEh I subscr1bed

!1n thTS research 15 that "1earn1ng fram W?1tten :nstruct1ana1 mater1a1 is

ia.cﬂnsequence af estab11sh1ng re1at1an5 amang pa1rs ef text 1tems 1[63, j,f;
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In the context of the present research it was assumed that processing

of the logical organization of a text consisted of the establishment of
109?231 relations among certain linguistic items of the text. No attemnt
was made, however, to verify this assumption by studying, experimentally,
the processes involved.

In the field of education Gage has reviewed what he calls a
"cognitive approach to learning and teaching” which implies that "maxi-
mum advantage should be taken of the cognitive properties of learners
and subjects". [7]. In the present research, the logical organization
of the subject matter was focused on, as one of its most central "cog-
nitive properties". More specifically, the analysis of the logical
organization was made using a set of categories developed by Smith at
the University of Illinois, [8]. Smith, empirically identified differ-
ent categories of logical operations, such as explaining or defining,
into which the verbal content of the discourse of high school classes
could be §1assifiedf These Qperat1cns have a F1xed structure of rel-
ationships among their components, and it is possible to formu1ate for | é
each of them, a set of "epistemic rules", that is, a set of logical
rules concerning the correctness of the'ﬁperafion; including its vali-
d1ty and truth [Qj. ' | ) | | | | |

Sm1th S study was pure1y ana]yt1c31 and descr1pt1ve 1n nature

"one 1n the naturaT histnry sense' '-[IDj It was a1sa pure]y 1cg1cal 75     

i At the end nf h1s study, hawever Sm1th was ra151ng, amang nthers the

folloving question, a psyéhological one fn nature: *Is the student better -
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knowledge of the logical structure and rules governing the performance
of these operations?” [11]. The present research is precisely an .
attempt at answering this question, Thus, participants were provided
with the structure and the rules governing the performance of verbal
c1a$5ificati§ﬂs and it was hoped that as a result, they will improve

their peffarmance on CAT.

Procedures

The instrument used to assess the subjects' capability of
performing verbal classificatory tasks, CAT, was a 32 item test with
multiple choice format. The structure of each item on the test fol-.
lowed the same model. It was made of three propositions: a claim,

a warrant, and some facts. One sample of CAT items appears in

Appendix I. The c1aim is a proposition stating that a particu]av

object be]ongs to a category, or on the contrary, dges not belang to

the category. The warrant is a proposition stating the kind of

cr1ter1a by which to dec1de whether an ObJECt be1angs to. a g1ven
categary And, f1nai1y, the Facts are character1st1cs af the cbject
'whiéh in terms Qf the cr1ter1a 1nd1cate that the abject shnu1d be R

1p1aced 1n the part1cu1ar categary. Dn the test 7the sub;ect was g1VEﬁ |

g Tr;}?warrant and_c1a1m 7 d;he was asked tn 521’ 1
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particular effort was made at selecting content related to the adults’
immediate experience of his physical and social environment. References
to local names and familiar realities were included,

Thirty-two items were finally selected and sometimes modified,
so that they would fit the characteristics specified for each level of
the four factors of content, D, F, N, and S. Thus, theré were sixteen
different types of items and two replications of the same type.

Prior to the writing of the training program, a behavioral
analysis of verbal classificatory tasks was made, in order to determine
what were the competencies that needed to be mastered before the subject
could be able to perform the final task. This analysis yielded a struct-

ure of learning tasks which became the basis for writing and sequencing

the ccmpanents of the training program. Such a structure is presented
in Appendix II. Eight subordinate skills were then taught in the train-
ing program prior tD the mastE?y,cf the final capability. Practice in
performing tasks simi1af to those of CAT  (Classification Assessment
Test) 1tems was f1na11y DFDVTdEd through three exert1ses The partic- 7
ipants StudTEd the instructional program for twg and Qne ha1f hours

| A graup of thTrty adults currentiy enra11ed 1n the Canad1an
-;Manpﬂwer Train1ng Pragrams was. seTected as the exper1ment31 grsup and

- a graup of equaT s1ze was used as the contrﬂ1 graup,, Beth exper1menta1

”‘:‘and cantrcl Qraups were g1VEﬂ CAT Prei'aﬂd PDSt‘tEStS a1ong W1th the

| fLab111ty tests!f'The 1nstrr t1ana1 pragram'was"glven Qn1y ff:the exper1_;;? ;7f£ff?;ff?

page Qf Tfa1n1n’5Pngram)




Results and Conclusions

In regard to the effect of the training program on performance
on CAT, the comparison of post-test scores adjusted for scores on the
pre-test did not show any significant difference between experimental
group and control group (mean score for experimental grﬂué was 23.01;
it was 23.34 for the control group).

This lack of effectiveness may be explained by several reasons.

First of all, the training program might teach the right skills that
are required to perform well on CAT but it might not be long enough
to reall develop those skills on a permanent and transférabie basis.
In other words, logical or reasoning skills can be improved orly through
a long-term type of instructional prcgram which provides enough present-
ations of the same stimuli and enough reinfercements of the same correct
responses. |

'Ancthef'reasan for the failure of the trainiﬁg program might
have been that the performance of adults on logical tasks involves
other skills of a different nature than mere cognitive ski113 or mere
kanTEdge of the ru1es Qf a c1a551f1cat1on anerat1on.‘ It might 1nve]ve
fgr 1nstance the ab111ty tD behave accard1ng ta a ru]e ar the ab111ty |

 ;ta behave aﬁcord1ng tc a gca] *hat gne has set Dr 1t m1ght 1nv31vg
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: ’;;regr2551on equat1an_é;p1a1ned ;36 3 percent ot

This has implication, of course, for the type of instructional
strategy that is most suitable for the development of Togical skills,
Perhaps, in the case of the aduit, only experience-based methods would
give him the opportunity to change his approach to logical tasks on a
proad behavioral séa]eg Such methods have been used extensively, for
instance in industry, in the form of problem-solving segéiens and sim-
ulation exercises, [12].

The existence of a significant practice effect for both groups
from pre- to post-test, tends to give some confirmation to the above
hypothesis concerning the superiority of an "Activity Method" [13],
in adult learning. In this case, performance was improved as a result
of practicing on the test, rather than through learning the rules and
how to apply them,

An internal conéistency measure of reiiabi1ity of CAT yielded
a satisfactory coeff1r1ent of 0.884, thus showing that CAT 1is a rel-
atively homogeneous test measur1ng consistently the same ;ype of capabil-
ity., Its re1at1ansh1p to estab11shed measures af reascn1ng gbility and
of verbal comprehen51cn must be further 1nvest1gated

To study pred1§t1cn of perfnrmange Qnr CAT- experimgﬁtalyand‘;
haﬂtral grcups scares were gather 1ntc Dne graup (N 71) Aﬁeﬁwaé'fﬁé 
 rbest pred1ctor QF pEFfDﬁmaﬁCE on CAT (Pr _;g 485) w1th Gradﬂ LeveT

;as the second best pred1ctar (Age and Grade Leve1 qn theistep-w15e

he variance 1n CAT

fﬁ}7s»ﬂres)i Age and Grade Leve1 were bofrlk,J[;;fé’:

.95). pred‘ictﬂrs .
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The correlation of CAT and the variable '"time already spent in attend-
ance at the vocational echee’“ was practically null (r = 0.086). This
tends to show that the eehee! does not teach reasoning skills through its
eurrieulum. Letter Span-Auditory measufing immediate memory span showed
the greatest correlation with CAT among the three ability tests,

(r = 0,227/,

The relationship between demographic variables and reference
factor tests included a significant correlation of -0.279, between Age
and Figure Classification measuring a factor of non-verbal induction,
This result tends to confirm previous findings, that the ability to induce
rules and try hypotheses does decline with age [14]. A positive correl -
ation between Age and Vocabulary, previously reported by some investig-
ators, appeared here also, and reached a significant high of 0.414

(p > .95).

None of the factors of content, believed to inf1UEnee'the
d1FF1eu1ty 1eve1 of CAT items, 'reeched siqnifieaneerievei : HeweVer, “““““
- the d1fference in mean eeeres was in the expected d1reet1en Fer all four
faetees The d1fferenee was espee1ei1y 1erge for feetors- D and N.

-In the case of faeter D represent1ng an 1ndex ef 1og1ea1 cemp1ex1ty; , ,_«_} §},'

A'~a h1gh 1eve1 ef facter D y1e1ded en everage scere ef 1 187 eherees

V'ffa 1ew TeveT ef thereeme facter preduced an everege score ef 1 295 'ﬁe;fff?”“
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In the same manner., a greater number of words used in CAT
items (factor N) produced an average score Tower than in the case

of a smaller number (1.107 against 1.376).

Verbal communication of a subject matter via instruction has
a logical structure which must be processed and understood by the learner
if learning is to take place. The present study was an attempt at teach-
ing adults the rules of one of the logical operations performed by thé
learner in the classrnom, namely classification, Results tend to indicate

that experienced-based instructional strategies should be preferred in

the teaching of logical skills to adults.
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APPENDIX I

STRUCTURE _OF  CLASSIFYING

facts claim

— . R ———— N - ;

DbjECt + cr1ter1a e l — object + category

warrant

category + criteria

EXAMPLE OF A CLASSIFYING OPERATION

Claim;

Object (A. B. MacDonald) | "A. B. MacDonald is a citizen
+ Category (Citizen of Canada) of Canada." ,

~ MWarrant:
Category (citizen of Canada) ~ "Everyone born in Canada will
+ Criteria (born in Canada) ~ be a citizen of that country."

 Facts:

: rrObject»i(A;. MacDQna1d RN e "A B MaaDanaTd was born in
“f-g:{¥v;Critaria>«( barn in Canada) ,;iQ,Nﬂva Scotia in 1935 and
B A T »J“‘*-.;Nova Scotia is one of the
'Tifprav1n'as af Canada - f”%e
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APPENDIX II

ANALYSIS OF LEARNING COMPONENTS FOR
VERBAL _CLASSIFICATION TASKS

DEFINE
Category
,,7 7 i ; 7 i
IDENTIFY | |
a_Category %
o
DEFINE
_Object
DIFFERENTIATE
‘betweenﬂbjectland Category
DEFINE
Criterion
gt DIFFERENTIATE
among Category, Object and Criterion
DEFINE
_ Facts |
A g NN SOk
~ SELECT CORRECT FACTS

+-. -| when. given Criterion: and. Facts |5 .o
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APPENDIX 111

SAMPLE  PAGE
FROM SELF - INSTRUCTIONAL PROGRAM
IN__VERBAL CLASSIFICATION

Page 29
(from page 30)

6.3. "By now you should be able to differentiate
an object from a category.

If I say:

"The Volkswagen is one of the European cars
‘imported to Canada," in this case the object
is  "The Volkswagen". | |

‘Which one is the category? (Se?eét one).

1. THE VOLKSWAGEN ................ RETURN TO PAGE 28
2. EURCPEAN CARS  ................ TURN TO PAGE 36

|30 CANADA Liii...ceeeeieeeiieii.... TURN TO PAGE 32

|
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