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ABSTRACT

A study was designed to examine the relationship
between certain measures of cognitive development and reading scores,
partlculazly reading camp:ehan51cn scores. Forty-one adult basic
education students, ranging from 16 to 62 years of age (mean age of
25) and predcminantly from lower soc¢ioeconomic groups, were
administered the following three instruments, used to measure reading
comprehensicn, level cf logical judgment, and conservation of
linguistic structure, respectively: The California Achievement Test-
Peel's test of logical-judgment (in which a paragraph was read to the
subject, followed by .two questicns; subject's response was then rated
according to coordination of information and data socurce); and
Hutson's instrument consisting cf eight pairs of sentences (which
varied in terms of probability of occurrence and in terms of
similarity and dissimilarity of meaning) in which the subject was

asked to judge the equivalence or nonequivalence of paired sentences.

Major findings revealed (1) that adults do function at different
levels cf logical judgment and that the functioning level is
independent of the adult's reading achievement score, (2) the
validity of Peel's concept of levels of logical judgment is
supported, and (3) the two variables, l;ngu;stlc conservation ability
and reading level, are significantly related in adult populations.
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The Problem

One of the major paradoxes in reading instructicn in Adult Fducatlion is
that of the iiliterate adult coming to the learning situation with years of
accumulated experience and knowvledge. The adult learner's ability to
function at high levels of cognitive ability within a narticular damain secrs
to be inconsiztent with his low measured readines level. The dilenma for adul:
educators is that so little information 1s currently available related to
cognitive complexity and reading achievement that it is impossible to
reconcile these two seemingly conflicting, yet co-existing, realities. et
the 1ssue of cognitive complexity continues to make its uncomfortahle
presence felt in adult education classes. Teachers of adults often find
learners who do wvell In decoding and literal comprehension, but vho have
difficulty getring past the fourth or fifth grade reading leval where there
is increasing demand for inferential and interpretive comprehension skills.
While certain demographic characteristics of the adult may account for a
portion of this difficulty, it appears that it is also related to his level
of eggniéive functioning.

The focus of this study was the relationship between certain measures
of cognitive development and reading scores, particulary reading conmprehen-
sion scores. The intent of this examination was to shed soma light on this

confusing and essentially uncharted area of rzsearch 1in aduls education.

The Nature of Cognitive Complexity

Cognitive complexity, as developed by Kelley and médifiad by Blerl,
discriminates learnsrs who are more or less complex in structuring
perceptions of their worid. This characteristic may be riolated to individual
differences underlying the ability of ABE students to comprehend at literal.

inferential, and creative levels.
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Pesearch from the Plagetian viewpoint validates this notien of varionce

among adults in cognitive complexity. Tecent FPiageticon studiece find that

there are individual and groun differances among adults in cognitive

development. These studies polant out that adults differ in thelr ability to

M

W

perceive structural relationships awong facts in a2 passapge. These result:
indicate that reading comprehension on higher levels is not a function of
word-level units, the basis for most reading instruction, but of the explicit
or implicit relationships among these “units™ or facts. Again, the relevance
of cognitive complexity is substantiated.

Peel, a British scholar, has extended and further developed this area of
study. Peel, focusiug on the application of concents of cogmitive development
in subject matter areas. aﬂalyééd the resnonses of adolescents and adults to
simple questions fallowing a short anccdote. Peel was noi interested in
assessing comprehension per se, rather his concern was how his subjects
related the facts piven to male judgments. Dy studying the responses given,

ee]l developed a classiiication system vhich linked the sophistication of the

n-j\

subject’s logica judpment

aptitude with his level of comprehension. Yeel's

classification grid locks like this:

Logical Judrment | Comprehension _
R | . - ;
Irrelevant or uiSEDTFEd I Word-calling only ;
. _ - _ - ,, - _ }
L - . IR ERE-- : - — |
Basas judgment on 1 fagt, . Literal :
ignoras conflicting information i
. _ . - o B
Bases judgment on 7 or more o nfe ential
facts
Goes beygnd the facts te telata } Creative
them to his athﬁt knmulédge

Peel's interest plainly rested not in the response but in its logical
foundation, or in the cognitive processcs which the respondent utilized to

arrive at his rocsnonse.
2.
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Another area of cognitive research which has rcleovence for adult

s *he study of lingulstic structure. Utilizing the racionale

P
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daveloped by Plaget, this rosearch has focused on the cencert of conservition

of linguistic structure or the ability o receognize scrantic cquivalence or

i

non-equivalence. Hutson {(1975) desipgned procedurcs to assess conservatrion of
linpuistiz styvucture utilizing using scentence palrs containing active and

o voerbs. The sontences varied in terms of their probability of

5]
rt

razsive ten
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occurrence .and in terms of their similarity and dissimilarity. The intent of
Hutson's inctrument was to gain a measurc of the subject's ability to conserve

linguistic structurc which was assumed to be related o his simpla logical
concepts about languapge structura.

In sum, the area of cognitive complexity has been examincd from several
parspectives. The peivits of view which seam to have the greatest relevance
to reading comprehension and the adult learner stress logical devzlopment.
Both Peel's work on tha relationship between logicnl judgment cnd comprehen-

sion and Hutson's rescarch on the loglcal concepts of linpulstic structurz

seer to hava snecial relevence for adults.

Purpose of This Study

This study sought to nse both Peel’s and Huﬁsgn*s instrumentation to
further examine the impact of an adult's cognitive level on general reading
achievement . lather than tackling the whole issue of cognitive complexity,
the study limited its comcern to the sub-units of loglcal development and the
logical concepts of linguistic structure. Specifically, the objectives of the
study were to examine-

(1) the utility and feasibility of Peel's tests of lopical judgment with
adult basic education students, =

(2) the relationshin of the measurz of logical judpment to measures of
reading level, especially reading comprehension level,

-3
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() the relationshin cf the measure of conservation cf linguistit
structure as developed by Hutson to reading level, and

(4) the relationghip of the logical develonment and reading achlevement
variables to varinus demographic varilables including age, sex, ethoic
group and number of vears of schoolinpg prior to entering the progranm.

The forty-one subjects werec adult educatinn students in an adult basic
education center. They ranged in age from 156 to 62, with a mean age of 25,
and they were predominantly of lower socio-economic status. The majority of
the subjects were males (30) and of Caucasian origin (25). There were eleven
Black subjects. The reading levels of the subjects ranged from non-reader to
13-0, with a mean reading level of 7-1.

Thres separate instruments vere uszd to measure reading comprehension,
level of lopical judement and conservation of linguistic structure. In
addition, the necessary dermogranhic data was collacted. Reading comprehersion
was measured using the appropriate sections of the California Achievement Test.

Peel's instrument was modified slightly to assess the level of legical
jusgment. The paragrzphs in his instrument vere edited to delete roferances
and spellings peculiar to Great Britzin and the scoring system was changed to
a more specific nrocedure which enhanced inter-rater reliabllity. Peel's hasie
procedural format of reading the paragraph to each subject, followed by two
questions was, houever, maintained. Subject responsec were rated on twe
dimensions, coordination of information and data sourcz. Each responsc vas

rated 0-3 bascd on the follouing criteria:
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I. Coordination of Information

0 - Supports neither nosition with relevant evidence or arguments.
1 - Supports one position with relevant arguments.
2

- Supports both sides with some relevant evidence. but does not
coordinate them, or states that the answer cannot be determined.

i
i

- Resolves contradiction with relevant evidence, or specifies why the
ansver cannot be determined.

II. Data Source Used

o

- Uses only irrelevant facts or none' or essentially restates the
quastion.

1 - Uses facts from the story or inferences which are little riore than
paraphrases or simple assoclations or cliches.

2 - Goes beyond the facts of the story with inferences which are related
to facts but extend beyone the facts given.

m)
f

- Analyzes the paragraph to note irrelevancies or missing data.

The instrument includes seven passapes, and subject responses are scored
separately on each dimensiocn lor each passage.

Hutson's instrument ras used to assess linpuisric comservation. Subjects
vere asked to judge the equivalence or non-eguivalence of two sentences, one

of the active voice and cne of the passive voice. In addition, subjects were

required to provide a justification for their response. Hutson's instrument

consists of eight nairs of sentences which varied in terms of probability of
occurrence (The baby was washed by the mother./ The mother was washed by the
baby.) and in terms of similarity and dissimilarity of meaning. Subjects were

iven tvo scores, one for correctness of response and one for correctness of

Iy

ustification. With eight paif§ of sentences, a subject’s total score in each

area could range from 0-3,

Results

The results of study are organized in terms of:

(1) the means, distributions, and other relevant characteristics of
subject performance on the nodified Peel instrument, the Hutson instrument,
and the California Achievement Test.

: 5.
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(2) the inter-velationships of each pair of these variables:
(a) level of logical judgment and readinp achlevement,
(b) level of logical judgment and linguistic comcervation, and
(¢) linguistic conservation and reading achievement

(3) the inter-relationships among the above three variables and the

demographic data collected.

I. Subject Performance on Instruments

A. Level of logical judgment

The mean ratings for subjects on level of lopical judgments for each
of Pool's seven passages was 1.52 (rater 1) and 1.54 (rater 2) of a possible
3.00 for Coordination of Information and 1.70 (rater 1) and 1.74 (rater 2) of
a possible 3.00 for Data Sg;rce used (Table 1). The standard deviations
(Table 2) ranged from 5.6 to 0.9 for most ratings on mest stories.

Examination of the frequency distributions (T35le 3) for ratings confirms
and clarifies ﬁhe picture presented by the means. For Ccordination of
Information, there were very few subjects rated as Level 0 (supports neither
position with relevant evidence or arguments), a large proportion rated as
Level 1 (supports one side) and a few at Levels 2 and 3. For Data Source Used
there were again few Level 9 responses (uses only irrelevant facts), but there
were approximately the same number at Levels 1 and 2, and a few responscs at
Level 3.

Raters indicated that while scoring responses required some thought thet
the procedures were adequate and acceptable. Relatively high inter-rater
reliability scores (.22 and .88) adds validity to the rater's positive
judgment toward the feasibility of scoring resnonses accurately.

B. Depgree of linguistic conservation

The mé;ns for conservation of linguistic structure for the sample
population were 6.6 out of a possible 8.0 for correctness of response and 5.6
out of a possible 8.0 for correctness of justification. This is comparable to

G~
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TABLE 1

Mean Ratings for Level of Logfcal Judgments

| ;
; Mean Ratings
%
j Scale 1 Scale 2

{Story Coordination Data Source

Rater 1  Rater 2 Rater 1 Rater 2

. Skating 1.49 1.51 1.77 1.81

o

i
t
!

2. Lynn 1.42 1.44 1.74 1.93

13, Sisters 1.44 1.42 1.65 1.65
%é- Jane . 1.26 1.23 1.72 1.63
\5. Tall Buildings 1.72 1.72 1.84 1.86
is. Runner 1.77 1.77 1.54  1.61

:7. Pilot 1.54 "1.70 1.65 1.72

| TABLE 2

Standard Deviations of llean Ratings
__ for Level of Lopical Judgment

%1. Skating n.70 0.77 0.84 .82
E3;’2. Lynn n.82 0.83 0.69 0.74
ng Sisters 0.80 n.76 0.57 Nn.53
‘4, Jane ©on.82 0.78 0.79 0.66
5. Tall Buildings 0.88 0.91 0.62 0.60

6. Rumner . 0.92 0.95 n.80 0.9n

7. Pilot 1.01 1.01 0.84 0.91




Skating

Pilot

Funner

Tall Buildings

Jane

Sisters

Lynn

TABLE 3

frequancy of Vardocus Ratines

for Level of Logical Judgments

Rater 1

Fui

Rater

LRater 1

Rater 2

Rater 1

Rater 2

Rater 1

Rater 2

Rater 1

Rater Z

Rater 1

Rater 2

Coordination

Level
0 1 2 3

1 24 14 4

1 25 11 %

-~
pa—
T
]
-
o

-
b
2

6 14

=
(%]
[ ]
L%,
o
L%

6 24 9 4

L
[A%]
~d
~J

4

0

1

1

Data Source

Level

]

13

2

i4

29

30

3

10

10

s
)

10

Co-ordination

Data Source

average

average

2 25 7.2 8.8

57 617 181 21%

1 164 192

2% 407 477




the pattern , reviously found by Hutson for fifth graders. When the subiect
population was classified according to their overall readins level on the
California Achlevement Test (Primary, Intermediate, Secondary) the means for
linguistic conservation were found to co-vary with reading level (Table 4).

C. Reading comorehension level

The initial mean for total proup on Total Reading scores on the
California Achievement Test was 6.4 and the final reading score for the same
subjects, after varying lengths of instructional contact, was 7.5 (Table 4).
Ihé majority of subjects (26) were classified in the intermediate (4.1-8.0)
reading level, with only five .ubjects classified on the primary (7-4.0) level
and the ten subjects classified on the secondary level (&.1-14.0).

II. The Inter-relationships of Variables Assessed

As can be seen in Table 5, there wersz a numhber of significant inter-
correlations among the major variables of this study. Examining first the
relationships between the linguistic conservation ratings and the other
variables, onz notes that the first indicator of linguistic conservation,
correctness of response correlatec significantly with the second indicator of

linguistic conservation, correctness of justification, as well as with all

measures of reading level (.49, .50, .47). The second indicator of linguistic

=y

conservation, linpguistic justification, evinced similar cc ~=lation coefficients
with all measures of reading level. 1In addition, subject scores on correctness
of linguistic justification also correlated significantly (.38) with the data
source ﬁimension of the level of logical judgment measure.

Reading level measures included initial reading level achievement, final
vocabulary achievement, and final comprehension achievement. As would be
expected, all three mcasures correlated rather highly (.79, .76, .77) with
one another, however, none of the reading scores correlated significantly
with either level of logical judgment dimention.

o
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Comparison of Mean Scores in Reading and Linguistic Conservation

TABLE 4

for Adults Cotegorized in Terms of Their Readins Laevels

Grade equivalents

Intermediate

__(4.1-8.0)

Secondary

Total

(8.1-14.0)

(0-14.0) _

n=
Initial Reading Level
Final Reading Level
Liﬁguistiz Response

Linguistic Justification

(26)
65.01
6.81

6.69

(10)
17.10
10.92

7.00

_(Al)
é.35
7.52
6.56

5.61

12

=10

b
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! 5ub1e2ts' level of logical judgment scores on the two dimensions.

coordination of information and data source used, correlated highly (.99).

Yet, there was only one other significant correlation between level of loglcal

judgment and the other assessed variables. This correlation, r=.36, vas

found for the correctness of justification measure of linguistic canservaéigﬁ.
In summary then, it appeared that the measures of linguistic

conservation and reading level were related. The measures of level of logical

judgment seemed, on the other hand, to be independent of all other variables

with the excertion of the measure of linguistic justification.

II. Demogranhic Data Correlations with Other Variables
The correlations between the demographic variables and the assessed
measures of logical develonment were largely insignificant (Table 6). The age
ariable, hovever, correlated significantly negatively with the two measures
of linguistic conservation (fé -.39, -..41) indicating that the older subiécts
vere less likely than the.yaunger ones to be able to detect semantic
equivalence and non-equivalence. The age variable aisa correlated nepatively
(r= ~,49, -.31, =.35) with all the measures of reading level. The author
believes- that this correlation relationship was probably due to the peculiarity
of the subject population and that it is not generalizable. The oldest
subjects in this group tended to have had less prior exposure to education
and to be functioning at lover academic levels, and as a group appeared less
intellectually able than younger students. :Théfe were, of course, exceptions.
The insignificance of the correlations between the ethnic demographic
variable and the measures of loglcal development suggests that
the instruments used to assess logical develorment were not stronnly biased
in favor of one lanruage.-
15
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Sumnary

The major findings of this §tudy can be summarfzed as follows.
adult basic education students.

(2) Adults were found to vary in their level of Iogical judgment as
assessed by the modified Peel 1instrument,

(3) The data penerated from the modified Peel instrument indicated that
an adult's level of logical judgment was not related to his measgred reading
achievement level.

CA;TAdults were found to vary in their ability to conserve linpuistic
structure.

éS) The degree to which an aﬂgit could conserve linguistic structure wvas
found to co vary with his measured reading achievement level.

(6) The demographic variables of 5Ex and ethnic group were not
cslgnificantly correlated with any of the measures of logical development.

(7) The significant cé;ielaﬁians found hetween age and certain of the
studied vari’blesiﬁEte fudged to be attributable fa the peculiarity of the
subject §§puiatian and not to be peneralizeahle.

Imnlications of the Study

The implications of the study will be discussed in terms of the study’s

abjéctivgs as listed on pages 3 and 4.

The stuﬂy*sffifst and second objectives wera concernad with determining

independent of the adults’ readinp achlevement scores. This finding validates

the feelings of many adult education teachers that their students’ cognitive

fun

-14 -
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" functioning levels are not always related to their reading scores and that
their reading levels are bét-gsgd predictors of this functioning level.

This data indicates that level of lorical judement ﬁay ha an overlooked
discriminating characteristic of adult learners. Adult educators are often
so inundated vith the reading needs of their students,. that they fail to
notice their other cognitive strengths and weaknesses. Examination of the
Peel instrument raises the nossibility that its measure may more effectively
assess the adult’s actual ability to male decisions and judements critical to
effective functioning in the society than do standard agaﬁamie achievement
tests. The validation of this hypothesis would clarify the paradox noted at
the beginning of this paper that {lliterate adults often can function very

"adequately in their communities and families. In short, the findings of sthis
study support the validity‘af Feel s concent of levels of logical judgment,
and they suggest a need for further research in this area.

The study’s third objective focused on the potential relationship between
an adult's linpuistic conservation ability and his readinr level. The study
found that these two variables were indeed significantly related. The relat;ans
ship of linguistic conservation and reading achievement is especially worth
noting because performances on the Linguistic Conservation instrurent and on
the California Achievement Test were not similar in stimulus and response
characteristics. In the Linguistic Conservation tasl: the sentence palrs wvere
read to the students, ﬁﬁile in the CAT the students read the materials to
‘themselves. In addition, the tynes of responses varied from a closed multiple
choice format on the CAT to an onen-ended constructed response on the Linguistic
Conservation instrument. Nonetheless, the two abilities, linguistic conserva-

tion and reading. seem to parallel one another in adult ponulations.
19
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