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Abstract

The purposes of this descriptive-predictive
study were to investigate the logical and critical
thinking abilities of a convenience sample of aixth
through twelfth grade students (N = 173) and to
determine whether logical thinking processes are
predictora of critical thinking abilities and
academic achievement. The instruments administered
in this study are as follows: (a) the Group
Assesament of Logical Thinking (GALT) (Rcadrangka,
Yeany, & Padilla, 1982), (b) the Watson-Glaser
Critical Thinking Appraisal (Watson & Glaser,
1980), (c) the Ross Teat of Higher Cognitive
Abilities (Ross & Ross, 1976), (d) the SRA, and (e)
the MAT6. The authors of the instruments have
eastablished the necessary validities and
reliabilitiea on the instruments. The GALT was
administered to the total sample during September
1986 and the other instruments were administerad
during May 1987. The percentages per reasoning
level for the total sample are 11X formal, 16%
transitional, and 73% concrete. On all subtests
snd the total Ross, this sample feil below the mean
scores of the norm groups. This sample surpasaed
or equaled the mean scores of the norm group except
for the ninth grade group on the Watson-Glaser.
Although significant gender difxaerences were not
found for the total scores on the GALT, Ross, and
Wwatson-Glaser, a significant gender difference in
favor of the males was found for probabilistic
reasoning on the GALt. The five formal reasoning
modes on the GALT were predictors of critical
thinking as measured by the Ross and the Watson-
Glaser. Also, the formal operational modes on the
GALT were significant predictors of acaderic
achievement. The results of this study indicate
that a significant percentage of students in grades
aix through twelve are neither logical or critical
thinkers, and yet the complexity of tha twenty-
firat century demands these abilities.
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Logical and Critical Thinking Abilities of Sixth

through Twelfth Grade Students and Formal Reasoning
Modes as Predictors of Critical Thinking

Abilities and Academic Achievement

Piagetian formal operational reasoning
(Capie, Newton, & Tobin, 1981: DeCarcer, Gabel, &
Staver, 1978: Inhelder & Piaget, 1958; Lawson,
1982a: Lawson, 1985; Linn, 1982) and critical
thinking skills (Adler, 13983; Blosser, 1985; Boyer,
1983; National Science Board Commission, 1983)
both generic skills (de Bono, 1983) and subject-
specific skills (McPeak, 1981), have been
identified as essential abilities for success in
advanced secondary school courses. In addition,
Watson & Glaser (1980) found high correlations
between the scores on the Watson-Glaser Critical
Thinking Appraisal and mesasures of academic
achievement, measures of general intelligence, and
aptitude teste such as the College Entrance
Examination Board, Miller Analogies Test, and
Scholastic Aptitude Test. Furthermore, formal
operational reasoning has been found to be a

predictor of achievement in science and mathematics
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(Bitner, 1986; Hofstein & Mandler, 1385; Howe &
Durr, 1982; Lawson, 1S83a).

Formal operational reasoning and critical
thinking have been documented as necessary for
success in upper level courses, but are secondary
students able to use formal operational reasoning
and critical thought processea? Iin a sample of
students in grades seven through twelve, Lawson and
Renner (1975) found the following percentages of
formal operational reasoners per dgrade: 1x of
seventh, 3% of eigﬁth, 5% of ninth, 5% of tenth,
8% of eleventh, and 12x of twelfth. Similar
results have been reported by Bitner (1986, 1987);
Roadrangka, Yeany, and Padilla (1983); and Karplus,
Karplus, and Paulsen (1979).

On both absastract and concrete tasks, formal
operational thinkers outperformed transitional
operational thinkers (Cantu & Herron, 1978;
Hofstein & Mandler, 1985; Lawson & Renner, 1975;
Lawson, Lawson, & Lawson, 1984). Also, gender
differences in favor of males have been reported
(Farrell & Farmer, 1985; Hofstein & Mandler, 1985;
Meehan, 1984; Karplus et al., 1979).

The purpose of this study was to investigate
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the logical and craitical thinking abilities of
aixth through twelfth grade students and to
determine whether logical thinking processes are
predictors of critical thinking abilities and
achievement in science, mathematics, language arts,
and social studies. Specifically, the following
questions wers answered.

1. What are the logical thinking abilities of
sixth through twelfth grade students as
neasured by the Group Assessment of
Logical Thinking (GALT)>?

2. What are the critical thinking abilities
of sixth through eighth grade students
as measured by the Roas Test of Higher
Cognitive Procesctea?

3. What are the critical thinking abilities
of ninth through twelfth grade students as
measured by the Watson-Glaser Critical
Thinking Appraisal?

4. Are there gender differences in thinking
abilities as measured by the GALT, the
Rose Test of Higher Cognitive Abilities,
and the Watson-Glaser Critical Thinking

Appraisal?
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Are the five forral operational modes cf
thinking as measured by the GALT
predictors of critical thinking processes
of sixth through eighth grade studentsa as
measured by the Ross Teat of Higher
Cognitive Processes?

6. Are the five formal operational modes of
thinking as measured by the GALT
predictors of critical thinking processes
of ninth through twelfth grade students as
measured by the Watson-Glaser Critical
Thinking Appraisal?

7. Are the five formal operational modes of
reasoning as measured by the GALT

predictors of academic achievement as

measured by standardized achievement
teatas (i.e., MAT6 and SRA) and gracdes

assigned by teachers?

Method
Sample
A convenience sample (N = 173) of all students

in sixth through twelfth grades in a consolidated

school district in rural Arkansas was used in this

-~
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descriptive-predictive study. The project was
funded by the Winthrop Rockefeller Foundation.

Instrumentation

The instruments used in this study include the
following: (a) the Group Assessment of Logical
Thinking (Roadrangka, Yeany, & Padilla, 1982) (b)
the Watson-Glaser Critical Thinking Appraisal
(Watson & Glaser, 1980), (c) the Roes Teat of
Higher Cognitive Processes (Ross & Ross, 1976),

(d) the SRA, and (e) the MAT6. Included in the
subsequent paragraphs are descriptions of the
content, of the validity, and of the reliability of
each of the three instruments.

The abbreviated GALT (Roadrangka et al., 1982)
a twelve-item paper and pencil test of logical
thinking consists of six modes of reasoning, one
concrete operational (i.e., conservation,) and five
formal operational (i.e., proportional reasoning,
controlling variables, probabilistic reasoning,
correlational reasoning, and combinatorial logic).
Conatruct and criterion-related validities were
established for the GALT (Roadrangka et al., 13983)
on a sample of students ranging from sixth grade

through college . Also, a reliability coefficient
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of .85 was found for the GALT and between the
Piagetian Interview Tasks and the GALT. The
rationale for selecting the GALT as the insatrument
to measure logical thinking can be found in
Roadrangka et al. <(<1983).

The Ross Test of Higher Cognitive Abilities
(Ross & Ross, 1976), a 105-item teat designed to
measure higher cognitive abilities such as
analysis, synthesis, evaluation, critical thinking,
logical thinking, inquiry processes, and problenm
solving, contains the following subtests:
analogies, deductive reasoning, missing premises,
abstract relations, sequential syntheais,
questioning strategies, analysis of relevant and
irrelevant information, and analysis of attributes.
The norm group consisted of samplea of 527 gifted
and 610 non-gifted students in grades fourth
through sixth. Internal consistency by the split-
half reliability method yielded a coefficient of
.92: the coefficient of stability resulted in a .94
coefficient. In addition, construct validity was
established.

Both forms A and B of the Watson-Glaser

Critical Thinking Appraisal (Watson & Glaser, 1980)
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contain 80 items and five subtests (i.e.,
inference, recognition of assumptions, deduction,
interpretation, and evaluation of arguments)
conastructed to measure critical thinking abilities.
The validation samples for the Watson-Glaser
Critical Thinking Appraisal included students in
ninth through college, nursing students, medical
students, police officers, and sales
representatives. Internal consiastency by the
split-half procedure for the ninth through twelfth
grade students rangad between .76 and .79. In
addition, a coefficient of atability .73 was found
on a group of college students (N = 96). The
coefficient of equivalence for a group of twelfth
grade students resulted in a coefficient of .75.
Both content and construct validities were
established also. In addition, the instrument
correlates with standard measures of aptitude,
intelligence, and achieverent as well as grade
point average and course grades assigned by
teachers. Form B of the Watson-Glaser was used in
the present study.

The abbreviated GALT was administered to the

total sample in Septembexr 1986. The other

10
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instruments were administered in May 1987. The
Koas Teat of Higher Cognitive Abilities was
admninistered to students in grades six through
eight. The Ross was used for this subgroup of the
sample because the sample included students of all
abilities, even those in resource programs. The
Watson-Glaser was administered to students in
grades nine through twelve. In addition, students
in sixth, seventh, and tenth grades complated the
MAT6. The SRA was administered to students in
grades eight and nine. Because of the school’s
evaluation policy and practices, students in grades
eleven and twelve did not take a standardized
achievement test. The tests were scored by the
achool counselor and researcher. The teacher
assigned grades in mathematics, science, language
arts, and social studies were collected in May
1987.

Results

Statistical programs from SPSSX User’s Guides,

Edition 2 (SPSS, 1986) and Statisctics with Finesse

(Bolding, 1985) were used to compute the data. All
analyses were tested at the .01 level of

significance.

11
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Logical Thinking Abilities of Sixth through Twelfth

Grade Students

Thae teat analysis of the abbreviated GALT for
the sample (N = 173) yielde( & Cronbach’s alpha
coefficient of .80. In Table 1, the meansa and
standard deviations for the GALT indicate the modes
of reasoning from most abatract to least abstract

are as follows: (a) correlational reasoning (M =

.14, SD .37), (b) probabilistic reasoning (M =

.36, SD

—_——

.74), (c) proportional reasoning (N =

42, SD = .85), (d) combinatorial logic (M = .62, SD
= .70), (e) controlling variables (M = .71, SD =
.78), and (£f) conservation (M = 1.27, 3D = «74) .
The maximum number of points per reasoning mode is
two. The mean of the tenth grade group (M = 4.94,
SD = 3.17) surpassed all other groups in the
sanple.

Reported in Table 2 are the percentages of
reasoning levels for the total sample (N = 173),
genders, and grade levels. In this sanple of sixth
through twelfth grade students, 11X were

formal operational, 16X% sransitional operational,

and 73% concrete operational.

12
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Critical Thinking Abilities of Sixth through Eighth

Grade Students

As reported in Table 3, the means and standard
deviations on the subtests of the Ross for sixth
through eighth grade students () = 72> seem to
indicate the difficulty level fiom most to least
difficult ss follows: (a) sequential synthesis (M
= 3.49, SD = 3.19), (b) missing prerises (M = 3.84,
SD = 1.86), (c) analogies (M = 5.94, SO = 4.89),
(d) relevant and irrelevant information (M = 6.81,
SD = 2.74), (e) abstract relations (M = 7.25, SD =
4.21), (£f) deductive reasoning (M = 7.41, SD =
4.50), (g) questioning strategies (M = 7.54, SD =
2.73), and (h) analysis of attributes (M = S.16, SD
= 17.84). On all subtests except sequential
synthesis and the total of the Ross, this sample
fell below the mean of the norm group (see Table
3.

Critical Thinking Abilities of Ninth through

Twelfth Grade Students

The result of the test analysis on the %atson-
Glaser Critical Thinking Appraisal yielded a K-R 20
coefficient of .70. On the Watson-Glaser, the

sample of students in ninth through twelfth grade

13
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(N = 101) exceeded or equaled the mean scores of
the norm groups except for ninth grade group (see
Table 4). Except for the subtest inference,
little variation in the mean scores was found among

the subteats of the Watson-Glaser (see Table 5).

Gender Differences in Thinking Abilities

The results of one-way analysis of variance
did not indicate significant gender differeices in
logical and critical thinking abilities for the
total scores on the GALT, Ross, and Watson-Glaser.

However, the males did perform significantly

.48, t(94) = 1.75, p<.0l1) than did the

greater (M

females (M .23) on probabilistic reasoning on the

GALT.

Five Formal Operational Modes of Reasoning

Predictors of Critical Thinking Processes

The reaults of the multiple regression
equations for the five formal reasoning modes on
the GALT as independent variables and the subtests
on the Roass as dependent indicate that logical
thinking as measured by the GALT is a predictor
of critical thinking as measured by the Ross (see

Table 7).

All five formal operational modes of the GALT

14
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are significant predictors of critical thinking
processes as measured by the Watson-Glaser (see
Table 8). In addition, the formal operational mode
proportionality aignificantly predicted to the
subtesta, inference, deductions, interpretations,
and evaluation of arguments

Five Formal Operational MNodes of Reasoning

Predictors of Critical Thinking Processes

The five formal reasoning modes on the GALT
are significant predictors of academic achievement.
All five formal operational reasoning modes of the
GALT significantly predicted mathematics
achievement, language arts achievement, and the
composite score on the SRA for students in gradea
eight and nine. In addition, combinatorial logic
predicts to reference akills, proportionality to
science achievement, and controlling variablies to
social studies achievement (see Table 9).

The results of the astepwise regression
analysia for the five logical reasoning modes as
independ=nt variables and MAT6 scores as dependent
variables indicated the following (see Table 10):
(a) All five modes are predictors of mathematicse

achievement and the composite SRA score.

15
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(b) Combinatorial logic 1s a significant predictor
of reading and language arts achievement as
measured by the SKRA.

All five formal operational reasoning modes of
the GALT are significant predictors of grades in
science, mathematics, language arts, and social
studiea (see Table 11).

Conclusions

The need for formal operational reascning
(Capie et al., 1981; DeCarcer et al., 1978;
Inhelder & Piaget, 1958; Lawson, 1982a; Lawson,
1985; Linn, 1982) and critical thinking skills
(Adler, 1983; Blosser, 1985; Boyer, 1983;.de Bono,
1983;: McPee ., 1981; National Science Board
Commission, 1983) has been documented. And yet the
question remains Are students in sixth through
twelfth grade functioning at the formal operational
level as measured by the GALT and using critical
thinking akills aas measured by the Ross and Watson-
Glaser?

The percentage of formal operational reasoners

(11%) as measurecd by the GALT for this sample (N =

173) were slightly higher than those reported by

Lawson & Renner (1975), Roadrangka et al. (1983),
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and Karplus et al. (1979). O0f particular interest
are the percentages of tenth grade students (27%)
and of twelfth grade students (23%) who functioned
at the formal operational reasoning level on the
GALT. Are these results evidence that students in
grades sixth through twelfth grade are functioning
at the formal operational level?

The results of the critical thinking tests
seem to indicate that the sixth through eighth
grade students (N = 72) as measured by the Ross are
functioning below the norm group, whereas the
students in ninth through twelfth grade (N = 101)
except for the ninth graders as measured by the
watson-Glaser are functioning at or above the norm
group of ninth through twelfth grade students. On
the 10S-item Roes, the M = 59.73. On the 80-item
watson-Glaser, the X = 46.76.

Unlike previously reported studies (Farrell &
Farmer, 1985; Hofstein & Mandler, 1985; Meehan,
1984; Karplus et al., 1979, overall gender was not
a significant variable in logical or critical
thinking. Therefore, both genders shoulu be

expected to respond to similar approaches to

teaching logical and critical thinking.
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Results of research in which the GALT was used
as the measure of logical thinking indicated that
the GALT is a valid and reliable instrument of
logical thinking. Logical thinking as a predictor
of achievement in science and mathematics has been
found (Bitner, 1986; Hofstein & Mandler, 1985;:; Howe
& Durr, 1982; Lawson, 1983a). In this study, the
five formal operational modes in the GALT were
found to be predictors of critical thinking as
measured by the Watson-Glaser and the Ross. In
addition, the five formal operational modes in
the GALT predicted to mathematics achievenment,
language arts achievement, and the composite score
on the SRA and to mathematics achievement and the
composite score on the MATSG. Finally, the five
formal operational modes in the GALT were found to
be significant predictors of grades assigned by
teachers in science, mathematics, language arts,
and social studies. Therefore, the develcpment of
logical thinking processaes should be emphasized in
our schools.

The findings of this study support the
findings of recent studies which led to the

labeling of the eighties as the "Crisis in

18
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Education”. The majority of students are not
functioning at the formal operational level and are
not utilizing critical thinking skills, and yet
successful mastery of curriculum at the upper
levels demands such processes or skills. The
incongruency between the "atate of the art" in
higher level thinking skills and demands for higher
level thinking must be addressed. If indeed
survival in the 21st century necessitates the use
of higher order thinking skills, it seems
imperative that aeducators overhaul current
curriculum to include higher order thinking

processes.

15
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lLevel of Reasnning

udenta According to the Level of Reasoning

Grade Formal=~ Transitional®™ Concrete®
E x E x E x

6th (n = 22) o o 1 -] 21 9%
Male (n = 10) (o] (o] 1 S 9 41
Female (n = 12) (o] (o] (o] (o] 12 S4
7¢h (n = 27) o o 1 4 26 96
Male (n = 12) (o] (o] (o] (o] 12 44
Female ¢(n = 15 (o] o 1 4 14 S2
8ch (n = 23) 1 4 6 26 16 70
Hale (n = 14) 1 4 4 17 9 39
Female (n = 9) (o] o 2 9 7 30
Sth (n = 28) 1 4 S 18 22 79
Male (n = 16) (o] o 2 7 14 S0
Female (n = 12) 1 3 3 11 8 29
10th (n = 30) 8 27 T2 23 15 50
Male (n = 17) ) 17 3 10 9 30
Female (n = 13) 3 10 4 13 6 20
11th (n = 25) 4 16 7 28 14 56
ale ¢(n = 13) 3 12 4 16 6 24
Famale (n = 12) 1 4 3 12 8 32
12th (n = 17) 4 23 b 6 12 71
Male (n = 10) 3 i8 o o 7 41
Famale (n = 7) 1 6 1 6 S 29
Total (N = 172) 18 11 28 16 126 73

aFormel * Lavel 3, score 8-12; ¥ = 3.0, SD = 2.15.

oTrensitional = Lavel 2, score 5-7; M = 5.82, SD = .17.
eConcrete = Lavel 1, score O-4; M = 2.18, SD = 1.23.
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Table 3

Comparison of Means and Standard Deviation n the

- s ———

Subtests and Total o oss Test of Higher

Cognitive Processes for 6th through &th Grade

) AL A )

Sample Norm Group
Cognitive (N = 72) (N = 271)
Processes M SD M SD
Analogies 5.94 4.89 8.14 2,82
Deductive 7.91 4.50 12.81 2.66
Reasgoning
Missing 3.84 1.86 4,07 2.05
Premises
Abstract 7.25 4.21 11.54 3.11
Relations
Sequential 3.49 3.19 3.34 2.80
Synthesis
Questioning 7 .54 2.73 6.95 2.31
Strategies
Relevant/ 6.81 2.74 6.88 2.60
Irrelevant
Information
Anelysis of 9.16 2.57 10.30 2.14
Attributes
Total 59.73 i7.84 63.96 14.48
Note 1. The Ross consists of 105-items.
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Table 4

Comparison of Means and Standard Deviations on the

e v —_—— =

inking Appraisal for Sth

Sample 'Norn Group

(N = 101) (N = 7,1086)

M SD M SD
9th 39.32 10.08 42.60 8.70
10th 51.32 9.75 45.80 39.70
11ith 46 .60 9.73 46.60 9.73
12th 49.35 7.93 48 .50 39.90
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Taole 5 '
Mean ang Standard Deviation on the Subtests of Watson-Glaser Cratacal Tnanking Rppraisal 3th through
12th Grage Stuoents (K = 10}
Grade
10 i 12 Total Total
mle Femle mle Fesale Mal>  Female mie Fesale male Female
Cogmitive =16 (hald) (=il {n=13 (n=i3) ns 13 =) = w= %) = 45) (W= 0D
Procrsses wp wo o ow  ow  wR W wep @ w® 0owR W v
inferences 8.58 5.0 8.18 1.21 6.% 8.30 4.80 5.86 6.05 5.8 6.4
318 214 2.0% 276 36 75 343 % 1 8 r . IS
Recogmtion of  9.18 875 11,40 10.46 10.80 10.70 3,00 4,00 1.9% .11 &N
Assusptions 20 4,03 3.10 1% 38 a0 2.3t 1% Al 42 A3
Deductions 8.5 7.63 10.10 9.5 9.60 8.70 4.70 671 6.61 62l AR
1.70 370 % Fx 2.0 1.51 k&) 27 412 4,08 307
interpratatiors  8.82 8.13 11,00 10,94 1L30 8.80 3.70 3. 14 7.03 56 &5
a5 k¥ | 316 3% 200 7 313 405 5% 467  AlR
Evaluation of 8.64 8.50 11.50 1200 10.20 9.% 3.9 1.8 6.01 628 8.6
fArguaents 1.9% 207 9 1.67 k¥ ] 1.66 264 1.8 447 &% Al
Total Al.18  38.75 2,20 5018 AB.B0 M0 $0.20 AB.14 28,56 23,86 4,76
7.24 13.18 .28 9.03 11.9% 673 10,05 363 24064 2320 10.%

Mote i, Stancard deviation is i1talicizeds
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§tn through 6th Grade Studests (N = 72)
trade
3 7 [} Total
nale Female maie Fenale Male Fenale male Femtle
Cognitive \n = 103 LERK n=12) (n=15 n=14) tn=3) (n = 36) {n = 36)
Processes m @9 s & 9 D 8 sp w S K SO n D n D

= - = - = - = - = - = - =

Analogies 72,60 250 7.5 23 9.5 3.05 836 al8 7.91 470 1022 &53 54 513 5.67 4.78

Deductive 1.0 231 10,83 213 1L.5% .61 1257 3.9 803 6.20 1336 3.3 6.62 4.15 821 AT
feasoning

missirg 260 .97 367 L72 3.8 20 379 L71 403 274 533 L19 3.47 2.06 417 1.69
Premises

Aostract 8.80 371 903 &1 8.89 468 114 03 7.03 578 12,44 1.28 674 3.85 7.7 &80
Relations

Sequential 200 275 183 237 AWM 288 07 217 509 455 378 338 3.7 369 a3 am
Synthesis

Questioning 6.1 269 6.5 &% 8.00 218 779 &58 B.09 247 9.6 1.66 .40 255 .74 279
Strategies

Relevant/ 5.10 25% S.67 172 .11 285 7.07 .03 7.27 3.3 A78 22 6.5 29 7.43 2.66
Jrrelevant
Information

Aralys:is of 7.80 1.9 &% 1.88 9.0 213 943 3.4 918 227 9.89 3.33 8,80 2.2 .31 29

Attridutes
Total 50,30 9.45 53.53 12.72 62.83 17.84 63.% 20,63 56.82 23.86 73.67 12,03 56.47 18,38 6.8 1.5%
1 30
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Table 7 30

Stepwise Regression Mmalysis: Five Lonical Reasoning Modes in the 6ALT Independent variables and Critical

Thinking Categories in the Ross Test of tiigher Cognitive Processes

ELLG 2L L A A2 AL

fnalogtes Dedguctive Missing fAbstract Sequential
Reasoning Presises flelations Synthesis
Step Mode B¢ F Mote M@ € Mode A2 € Mode " F  Mode R& ¥

i PROPT .04 5.38*  PROPT .05  7.63** CONT .19 14.89°*= COMBT .03 .90 COMBT .07 .85
2 COMBT .07 S.71° CORRT .08 2.4  CORRT .24  3.88" CORRT .03 .90 CORRT .07 .85

3 CORRT .08  2.49 COMBT .0B 2,34  PROPT .24  3.88** PROPT .03 .90 PROPT .97 .&

4 CONT .08  2.49 CONT .08 234 COMBT .24  3.88* CONT .03 .90 CONT .07 .&

3 PROBT .08 2.49 PROBT .08 2.34®  PROST .24 3.88% PROPT .03 .90 PROBT .07 .&

e p(. 001

#p{. 01
#p(. 03
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Table 7 icont.) 31

Stepwise Regression Mnalysis: Five Logical Reasoming Modes 1n the GALT Indenendent Variables

Questioning flelevant and finalysis Total
Strategies Irrelevant of Ross
Information Attributes
Order Yode K= F Mode K2 F Sode k2 £ Mode: RZ £

t COMBT ,08 5.47° CONT .17 12.65"~ COWBT .

3

t.2t CONT .16 11.41°"

2 CORRT .10 1.36 CORRT .23  3.55" CORRT .09 Lai CORRT .22  3.34*°
3 PROPT .10 1.36 PROPT .23  3.95°° PROPT .09 1.2t PROPT .22  3.34*
) CONT .10 1.36 COMBT .23 3.55 CONT .09 .2t COMBT .22  3.M4""
3 PROBT .10 1.36 PROBT .23  3.55°~ PROBT .09 L2i PROBT .22  3.44*
soe 0{, 00t
** 0{.01
*p{. 05
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Tanle & ?
Stepuise Reqression Analysis: Five Logical Reasoming Modes in ine GALT Indepemdent Variables and Eritacal Tminking Catenories
1n the watson-Glaser Dependeat Variables
Inference kecogmtion of Deductions Interpretations Evaluation of Total
fAssunptions fArgueents Watson-Glaser
sznmggmggmgrmggmggmgF

§ PROPT .08 9,52 CORRT ,05 S5.86° PAOPT 05 7.03** PROPT .07 8.67°* PAOPT .06 O9.40% PROPT .26 4%.82°"
2 CORRT .1f 2.5° PROPT .(3 1,91 CORRT .11 2.38 CORRT .10 217 mm L9 271 CONT .30 3L.00°
5 COBT .11 2.5 OOMBT ,u9 191 OOWET .1f 236 (OMBT .10 217 CoT .03 277 CORAT .31 12.65°%°
4 Cont .11 &.56° .mn ,09 1.91 CONT .11 2.36° CONT .10 217 COT .08 2.71° COmST .31 12,85

5 PROBT .11 &5 PROBT .09 1.9t

et p(, 00!
e« pt,01
® (05

O
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Stepwise Renression fAnalysis:

Five tonical
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Reasoning Modes in the thLi [rdependent

Variables and SRA Achievesent Scorest Dependent Variables

Science Mathematics Social Studies Language firts
Order Mode R® F Mode R® F Mode R® F Bode R® F
t PROPT .17 7.59** CONT .19 17.59*** CONT .16 7.43**  COMBT .15 13.33***
2 CORRT .20 1.86 COMBT .c4 11.69*** COART .23 .07 CONT .20 39.33°*
3 COMBT .20 1.66 COART .24 4.51*** PROPT .23 &.07 CORRT .2t 3.86"
4 CONT .20 1.66 PROPT .24 4,51~ COMBT .23 &.07 PROPT .21 3.86*
S PROBT .20 1.66 PROBT .24 4.51*** PROBT .23 2.07 PROBT .21 3.86"*

sfor students 1n grades eight and nine.

see 5{,001
** p(.0t
* pl. 05

£
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Table 10 34

Stepwise Regression fnalysis: Five Lopical Reasoning Modes in the GALT Irdeperdent

Variables and MAT6 Achievesent Scorese Dependent Variables

Reading Mathematics Language fris Composite

Order Mode  RZ E Mode B2 £ Kode R® E Mode

i3
&4

1 COMBT .30 15.61°** (OMBT .25 12.3A*** COMBT .18 8.06°>  COMBT .28 14.29°*"
é QORRT .34 3.35° CORRT .4  4.57** CORRT .33 3.c1® CORRT .37 3.82*
3 CONT .34 3.3 CONT .41 4, 57*** OONT .33 3.21° CONT .37 3.82*
4 PROPT .34 3.3° PROPT .41  4,57"** PROPT .33 3.21° PROPT .37 3.82**

S PROBT .34 3.35° PROBT .4f  4,57*** PROBT .33 3.21* PROBT .37 3.82"

*For students 1n Orades six, seven, and ten.

*=* (.00t
** (.01
* (.03
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Stepwise Regression fnalysis: Five tomcal feasoning Modes in the GALT Independent Variables and

Grades in Science, Mathesatics, Sccial Studies, and Lanquage firts Dependent Variablee

Science Mathesatics Sorial Studies Language fArts

Order Mode R® F Mode R® F Mode P= F Mode R® F

t CONT .12 18.27°* CONT .09 12.89*** PROPT .08 10.68°*  CONT .08 ld.66°°*
2 COMBT .17 12.99*** COMBT .12 8.88%*" CORRT .11 3.20*° COMBT .10 B8.74%*
3 CORRT .18 5.62°"* CORRT .14 A4.06"*  COMBT .11  3.20°* CORRT .10  3.45*
4 PROPT .18 5.62°*= PROPT .14 4.06*>  CONT .11  3.20° PROPT .10 3.45**
5 PROBT .18 S.62**= PROBT .14 4.06**  PROBT .11  3.20*° PROBT .10  3.45*
*ee 0(.001

s¢ n(.01

s »{.05

]




