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The purpose of this study was to identify coganitive

styles for successful and unsuccessful science students at the
secondary level. Additional purposes were to identify common and
unigue elements in these composite cognitive styles and to
substantiate the description of the groups of successful and
snsuccessful science students according to the variables: scienca
achievement, knovledge of the processes of science, and attitude
toward science. Sex differences vwere also considered. The saaple
included 351 tenth, eleventh, and twelfth grade stndsnts. Pach
student vas adainistered the Test of Acaleaic Progress, the Wisconsin
Inventory of Science Processes, and an adaptation of the Hartman
€cience Attitude Test. The cognitive style of each individual wvas
mapped using the Cognitive Style Bapping Booklet. Statistical
analysis shoved significant differences for nine sets of variables,

" inclading: (1) achievement in science for successfzl and unsaccessful

science students; (2) cognitive styles of successful and ansaoccessfnl

science students at the secondary level; (3) cognitive styles of male
anil female successful and unsuccessful students; and (4) cognitive
styles of saccezsful and unsuccessful science students at differant
grade levels in the secondary school. (HE)
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; Bruner (1966:127) acknowledged that the "textyre of learning is different for each
lndlv1dual According to-‘Bruner (1966 21): .

. . . the heart of the educational process consists of providing aids -and dialogues
for translating experience into more powerful systems of notation and ordering.

He indicated (1966:127) that the schools most often “fail to enlist the natural energies of
individuals which sustain learning,“ and (1966:53) that "if information is to be used
effectively, it must be translated into the learner’s ways of attempting to solve a problem.”
In diszassing the effectivenes® of learning experiences, Tyler +(1933:288) has observed:
.No one series of learning experiences has proved equally effective with all
students [ﬂ . - - the expansion of learning agtivities should be supplemented ,
hy a means of discovering for the students where their difficulties are and of
suggesting what kinds of activities will be most helpful to them in overcomzng
these difficulties in learning. . .

An analysis of the cognitive style of an individual can provide this supplementation which
Tyler described (Hill, 1369:6-7). Allport (1937:306) was the first to allude.to "style” in
learning. Since that time, the concept of cognitive style described in the l1terature has
assumed a variety of dimensions. -

The concept of cognitive style employed in this study was that of Hill (1969: 14) which

lies within the framework of his "Educational Sciences.” Cognitive Style as defined by Hill
(1973:3,6, is determined by the way an individual takes notc of his total surroundings, how
he seeks meaning and becomes informed; it is represented by the Cartesian product of the
first four strata of the "Educational Sciences" symbols and their meanings, cultural
deterulnants, mocalities of inference, and memory concern. 1In practice at this time, only
the first three of these strata are employed in the diagncsis of the cognitive style of an
individual (Hill, 1973:6). A cognitive style map (see p. ) provides a description of the

~ learning strengths of an individual--the way he derives meaning from hzs ‘environment. It Ls
unique to the individual. .

' Taba (1962) described a trend in curtzculum development to work on ‘a “piecemeal basxs.
If education is to aid each individual in the realization of his maximum potential, then the
fundamental “"picce” to be considered by the curriculum planner must bhe ‘the individual. Hence,
the more knowledge there is available to describe how the individual interacts with the content
of the particual curriculum area under consideration, the more provision that can be made for
the utilization of the "natural erergies c¢f individuals® described by Bruner (1966:53) to

facilitate the learning process.

~

METHODOLOGY

, The major purpose of this study was to identify composite cognitive styles for successful
and unsuccessful science students at the secondia level. Additional purposes were to
substantiate the description of these two groups and to identify the unique and common : -
elements within the cognitive styles of each group which might have implications for the - i
secondary science curriculum. These purposes were considered for the groups identified as
successful and unsuccessful science students within the total sample, within grale levels ten,
eleven, and twelve, and for males and females in each of the previous categories. The
variables »f science achievement, knowledge of the scientific enterprise, and attitude toward

science wer= also meaiured.
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The procedure followed in conductlng the study was:

adm;nlstratlon ~f an 1nstrument to 1dent1fy successful and’ unsuccessful science

1.

students within the sz ple populatlon,
on of a.test,battery to further describe- the groups of successful and

2. admlnzstr
students, /

“unsuccessfrl scienc
sdministration of a cognztzve style mapping lnstrument from which information was

3.
collected to construct- composzte cognztzve styles and zdeptlfy unlque and common elements

within these styles, and
4. ‘s*atzstzcal analysis of the data. i .
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ngnltlve Style
|
Cognltzve Style combines the znformatlon included in the first four "Educational
Sc1ences," by means of a Cartesian product- of these four se . to provide a picture of the
/profxles distributed over the four sets that .an individual employs in seeking meaning
(Bill 1969:15). At the present time only the first three Qets--symbolzc orientation,
cultural determinants of the meaning of symbols, and modal}tzes cf inference--are sampled.

Instruments for collecting information relative to the set, memory concern, are under

| AR

Cognitive Style Map
A cognitive style map is a computer printout which iF a description of the way in which
It is constructed to indicate major,

an individual derives meaning from his environment.
minor, and-neqlzgxble orientations fcr each element in each of the sets of the Cartesian

product which constitutes an individual cognitive style accordzng to the przncxples described
by Hill (1969:16-19). ‘
Common Element of Cognitive Style

A common element of a composite cognitive style is an element which appears in the
*successful” and the "unsuccessful™ science students.

composite cognitive style of both the

Composite Cognitive Style
A composite cognitive style is composed of elements which appear in 70 percent,

{Hoogasian, 1970; Shuert, 197G; Blanzy, 1970; Warner, 1970) of a group of individual
A composite ceognitive style is considered representative of the _group

1970:114-115).

“ rcognitive styles.
from whxch it was drawn (Shuert,

N

Cultural Determinants of Cognitive Style
Cultural determinants cre environmental factors which influence the meanings one asszgns

t» symbols in deriving meaning and acquiring knowledge (Hill, 1969:4).

s

Educational Sciences
The Educational Sciences are a conceptual framework and universe of discourse for the

applied “ield of education developed by Joseph Hill and his associates (Blosser, 1971:26).
The Educaticnal Sciences are composed of seven areas which are defined by Hill as symbols and
; modalities of infereace; -

their meanings; cultural determinants of the meaning of symbols;
selected biochemical and electrophysioclogical aspects of memory; cognitive styles of

4 . i i
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individual; teaching, adm;nlstratlve, and counseling styles of 1nd1v1duals, and systemlc
___analysis and dec151on maklng (Hill, 1973:2). . . . o

°

Major Orientation

A major orientaticn is accorded an element of cognitive style if it occurs n the
fiftieth through the nlnty-nlnth percentile range, inclusively, of a distribution ‘of that
element at a given developmental level (Hill, 1973:4). - .
Minor Otientation ’ -,

A minor orlentatlon is accorded an element of cognitive style if it occurs in the °
“twenty-sixth through- the forty-nlnth percentile rangé, inclusively, of a‘® dlstrlbutlon of
‘that element at a glven developmental level (Hill, 1973:4).

‘ 14

' Modalities of Inference ~ : ‘ i

Modalities of inference are the modes of reasoning used in deriving meaning and acquiring -
knowledge. - The modalities of inference include the processes of magnitude, difference, o °
relationship, and evaluation (Blosser, 1971:109). i

‘ : : _Uﬁ .
Negligible Orientation '

ES

An element of cognitive style is considered negligible if it occurs in, or below, the;
twenty-fifth percentile in the distribution of that element at a given developmental level
(Hill, 1973:4). : . -

Secondary Student

A secondary student "is one enrolled the tenth, -eleventh, or twelfth grade of a public
high school. .

Successful Science Student ' .

A successful science student is a student who scores within the upper quartile range on
the Test of Academic Progress: Science, Form 1, a science achievement test. :

Symbols and Their Meanings : ‘ - - ;

»

R The symbols and their meanings are the theoretical and qualitative symbols employed by
an individual in deriving meaning and acquiring knowledge (Elosser, 1971:103).

Unique Element of Cognitive Style

A unique element of a composite cognitive style is one which appes:'s only in the composite
cognitive style of either the “successful” group of science students or the "unsuccessful"
group of science students.

Unsuccessful Science Student

An unsuccessful science student is a student who scores within the lower quartile range
on the Test of Academic Progress: Science, Form 1, a science achievement test.

5
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The study was designed to identify composité cognitive styles for successful and
unsuccessful science. students at the secondary level. .Data were gathered from 351 students
in the tenth, eleventh, and twelfth grades in the-Mesqulte Independent School District,

. Mesquite, Texas, during the Fall, 1975, trimester.
The variables of science achlevement -knowledge of the scientific enterprise, attitude
toward science, sexual differences, and grade level were considered. Not all variables will
.. be discussed in this presentation. For further 1nformatlon see the unpubllshed dlssertatlon,
_;=An_Anal¥515_of_Cogn1txve—Styiﬂ—nrofties—and—Reiated Science Achievement in the~Secondary

School, by Patricia M. Brewster.

Ident1f1cat10n of Successful and Unsuccessful Students -- ' - i*‘:

Successful and unsuccessful science students at the ,Secondary level were identified on
the basis of science achievement as measured by the Test of Academic Progre$s: .Science,
Form 1. A fregquency distribution of test results, according to percentile rank was construcced
to indicate the distrib:-'.ion of scores within the sample population. For purposes of this
study, successful scien.e students were designated as those students scoring in the upper
quartile range while unsuccessful science students were defined as those students .scoring irm
th ower quartile range. The exact number in each group was determined by breaks occurring
within the distribution near the quartile range. Accordingly, students scoring in the fifty-
eighth through ninety-ninth percentile ranks were identified as successful science students
and thvse scoring in the first through thirteenth percentlle ranks were identified as

unsuccessful science students. .
The group of successful science students c0n51sted of 83 students, &3 males and 20 females,)

as reported in Table 1. The unsuccessful science students totaled Y1, 41 male znd 50 female,
as reported in Table 2. : ‘ e

Test of the Major Hypothesis ’ ..

The major hypothesis of this study stated that there was not an identifiable composite
cognitive style, constructed from individual cognitive style maps as determined by the )
Cognitive Style Mapping Booklet, for successful and unsuccessful science students. A
composite cognitive style has been defined as those elements appearing in 70 percent of the
cogritive styles of a group of subjects. The composite cognitive style identified for
successful secondary sc1ence students is given in Figure 1. Table 3 shows the percentage

occurrence of each of the common elements. 2
7 o) h
. QI(CET)
L Q(s) o - . - M
G = Q(CP) X F X
Q(T) ’ ' . L -
~Q(cCs) .
W)
Q(CTM)
Q (CES)

Figure'l.--Composite Cognitive Style for Successful Students

The successful sciehce ctudents exhibited a - major orientation in each of the elements
represented in the composite cognitive style. These students showed the ability to gain
meaning through the senses of hearing, Q(A); taste, Q(S); touch, Q(T); and sight, Q(V).

6
Q : .
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. - » |I ”
- Description of the Group of Successful ! ’
Science Students at the
~  'Secondary Level- -
. -
= Grade Males - FPemales - Total
¥ 10 22 ) 10 | 32
, B
11 16 2 18
12 25 . g8 ! 33
Totals 63 20 . 83
° o
_ Table 2
. Description of the Group of Unsuccessful
: Science Students at the
- Secondary Level
Grade- Males Femaleé Total’
10 12 8 20 -
11 e 18 36 54
12 11 6 17
Tgtals 41 50 91
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Table 3

at the Sécondary Level

<

.

Percentage of Occurrence for Elements of the Composite
.. Cognitive Style of Successful Science Students

Orientation

Element - . Symbol Percentage
. . ) Occurrence ’
) - 14 ) - . - e

Ability to gain meaning-through the Q(a) 84 “Major -
sense of hearing o
Ablllty to gain meanlng through the Q(s) 83 Major
sense of taste : -
Ablllty to gain meanlng through the Q(T) ‘86 - Major
sense df touch :
Ability to gain meaning through the o () 73 Major
sense of sxght
Ability to enjoy the beauty of an Q (CES) 73 -Major
1dea of object
Commitment to a set of values, a Q (CET) 70 Major
group of principles, obligations,
or duties '
Ability to judge how close physically Q(cP) 86 Major
or socially you can get to another
person
Personal‘knowledgg of oneself Q(Cs) 81 Majecr
Ability to behave according to time Q(CT) 81 Méjor
expectations and limitations
Shows a major degree of influence by F 73 Major
family members

A form of categorical reasoning M 90 Major
Reasoning that utilizes. magnitude, 78 Major

difference, and relationships in
reaching a conclusion ’




. . . .
. .. B -
* - - - L4
. . ey .
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These students had’ the abll-ty to enjoy the beauty of an idea or object, Q(CES). They
demonstrated a commitment to a set of values or group of pr1nc1ples, Q(CET), and were able
=--t0- judge the correct ph"szca’ and soczal d;stances tp- maintain in relat 1cns%1ps with another

~ person Q{CP). : . ¢ - . eJ : - .
.. Other .elements in -the com9051te cognltlve style of successful science .studénts included -°-
-a personal knowledge of oneself, Q(CS), and a major degree of 1nfluence by famiiy - . T e
members, F. A form of categorical reasoning, M, and a reasonlng'pattern which utiljzes:
magnitude, dlfferencef and relatlonshlps in reachlng conclusions, L, descrloed the reasoning -
, Process, of these students. ‘. . .
* The elements identified as comprising the composite cognitive style of unsuccessful

science students at the secondary level included minor orientations in two theoyetical areas,
tlaq), the ab1.l.J.ty—ﬁ""fiid‘mé‘inl’ﬁméms—mmnerlc’f‘symbois-that—are-spoker—and—tw}}—
the ability to” find meaning from words that-arez seen. An additional minor orientation was

in deductive reasoning, C) e reasoning that uses logical proof. The remaining elements

of the composite cognitive stvle for unsuccessful science students included major or1entat10ns_
. in the ‘ability to gain meaning through the sense of taste, Q(S), through the sense of touch,
"Q(T); and through the sense of sight, Q(V). These students were able to Judge the correct
physical and social differences to maintain in ‘relationships with others, Q(CP}, and had a

. personal knowledge of themselves, g(Cs). They were able to behave according to tlme
expectations and llmltat1ons, 2 (CTM) , .and employed a form of categorical reasoning, M. - -
. The composite cognitive style 1dent1f1ed for the unsuccessful sc1ence ‘student at the .

secondary level is given in Figure 2.

. . : Vel

t(aq) (V)
t (vg). O (cp} A {- . M
G = T ’ x x s -
Q(s) - 9(cs) i : ® “
o(Ty Q (CTM) ' } | ' .

Figure 2.—-Composite Cognitive Style for Unsuccessful Students.

Table 4 presents the percentage ‘'of occurrence of each of the elements appearlng in the
composite cognitive style of unsuccessful science students in the individual cognitive styles
of these students. .

Composite cognitive styles for both successful and unsuccessful scierce.students at the’
secondary level were identified according to the definitional criteria establlshed for the
composite cognitive style. Therefecre, the null hypothesls was rejected.

il

Test of Sub-Hypothesis One ‘ ‘ : .

Sub-hypothesis one stated that there was no significant difference in the achievement
~in science, as measured by the Test of Academic Progress:—--Science, Form-l, between-the - .
successful and the unsuccessful science students in the secondary school. Analysis of
variance compared the means of raw scores for the two groups. The mean score for the 83
successful science students was 36.44 while the mean score for the unsuccessful 91 students
was 15.34 (see Table 5). An F-ratio of 607.46 was obtained. This exceeded the critical
value of. 3.89 required with 1 and 162 degrees of freedom for significance at ‘thd 0.0S5 level.
- The hypothesis was rejected.

Further analysis of the data relating to science achievement for the groups identified,
employing Tukey's t-test, indicated that the differences identified by the F-ratio were
between successful and unsuccessful science students. As indicated in Table 6, the t-test .
values obtained whea comparing the means for the Test of Academic Proyress: Science, Form 1,

.9
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Table 47 , .

[

‘&

’ Percentage of' OCCuxrence for Elements of the Cqmposxte

T . . Coqnitzve ‘Style of Unsuccessful Science, Studéats

) - at the Secondary Level

Element-

Ability to find meaning in terms of-

numerical symbols that are spoken

Ability te find meaning from words
that are seen L7

~

Abllzty to gain meanlng through the

sSense of taste

Abllzfy to gain meanzng through the
sense of touch

o

Ability to find meaning through the
sense of sight

Ahility to judge how close physicall?

and socially you can get to another
person ' . .

“personal knowledge of oneself

‘Ability to behave according to time
expectations and limitations

A form of categorical reasoping

Reasoning that uses lrgical proof

19

di-‘

c . k3
'Symbol Percéntaéé Orientation f_ )
) : Occurrence - ’
tag) - 73 - 7 ., Minor ,
t(vl) 71 ;. . Minor
N , ‘. h :
Q(s) 70 ©+ Major
Q(T) . 827 © - Major
. N - . -' .
: oW . 70 Major
Q(cp) R - . Major -
0 (CTM) 74 Major .
Q(CT) . 71 Major
M 70 Major T
(:) 74 Minor
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e : . Table 5 , o o -
Comparfsoh of Science Achievement, as Measured - ; . ) -
== - ’ by the Test- of Academic Prcgress: Science, * - & e
) Form 1, for Successful- and Unsuccessful - . »
Science Students at the ' e ' -
. ‘ - Secondary Level , - @ : o ¥ -
- - s - Ll L . > A
~~<. /\ ’ o
. - ) A <
. . =3 - i “—7 ‘ ) " )
. - . o Group ‘Mean : Standard - . o
L ' Deviation :
Successful Science- Students 36.44 - 5.10 -
Unsuccessful Science Students 15.34 - ' 3.23 A :

»

(Byratio = 607.46 p £0.05)
v 1/162 < N

'fbr male and female successful scienceé students and .those for unsuccessful male ‘and female
science students did not reach the level required for significance at the alpha level of 0.0S5.
“The t-test values obtained by comparing the means of mala or female successful science students
with the means of male or female unsuccessful science students did surpass that value necessary
for significance at the stated level. The data support the rejectlon of the hypothesxs.

gxbst of Sub-ﬁypothesxs Two . o . o ' . o

Sub-hypothe51$ two stated that there was no. significant dxfference in the cognxtxve styles, .
as described by the Cognitive Style Mapping Booklet, of successful and unsuccessful science
students at the secondary level. A chi square test of goodness of fit was performed for each:
element appearing in the cognxtlve style map. Negligible and minor orientations were combined
to elim;nate extremely small frequencies. .Although there were differences in the frequencies of
occurrence for each of the eléments in the cognitive style map of successful and unsuccessful :
‘science students, sxgnlfxcant differences were found in the occurrence of eight elements. These
eight elements included ability to find meaning from words that are seen, ability to find meaning
:in terms of numerical symbols that are seen, ability to gain meaning through the sense,of hearing
ability to perform motor skills in an appreciated manner, ability to judge how close phy51cally 4
or. socially one can get,to another person, personal knowledge of oneself, a form of categorical’ '
'reasoning, and. reascnxﬂb that uses logical proof.

* * The required value of chi square for significance at the 0. 05 level with one degree of :
freedom was 3.84. Table 7 presents the observed and expected frequencies of occurrence and the *
calculated chi .square for each element in the composite cognitive style maps for successful and
unsuccessful science students at the secondary level. ance sxgnxfxcant differences were
‘identified for elements within the cognltlve style maps of' the two groups, the null hypothesls .

fwas rejected.’
11




Successful, Female
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- Table 6

. Table of Efﬁﬁtios for Scores on the -Test of N 2

e . . - - . ot e .
P . ; 3 - - .

i o Academic Pto@re35€*vSCiéhee}“FoEﬁ?I;fﬁpﬁg e Te o E e T
Successfu%.and:Unsuccessful'Sgience'_ : ST ﬂ__»f;;“.
* Students at the Secondary Level . -3 v L

B ,. o

L _ T AT S T . 3 o Voo x o
« L " .. .'L
IS \/v: - - . N
= Group- - Mean. Standard  t-Ratioc’,
: - Deviation coh e

Successful, Male 36.79

‘ <

Successful, Female . 35.35 -

Successful, Male. 36.79

“Unsﬁcce§§ful, Male

Successfdl, Male

14.70
36.79
Unsuccessful, Female 15.86

35.35

Unsuccessful, Male - 14.70

Successful, Female 35.35

Unsuccessful, Female . .15.86

Unsuccessful, Male i 14,70 4.02
. 1.75 Tt
. Unsuccessful, Female 15.86 2.33 %
' : ’ ) i
*Statistically significant at the 0.05 level ’
af=162 ' .. : - . i
5\ o

B
.
-t
.
o
¢
: &
- -
-r
<
B -
- ol
" 5 - . >
o SR T A7



' TASLE T . ‘s
[ Chl Saquape Salaes 07F %'e ¥ emertz  © e g0 o«
:Z!_‘!’g 'ih;"’! CE AENETNREY TR R S S SRS Pe ey
deture T plee e 8t tre e f lars lwsw,
W oo . M e ey . r
Zlemert ar o e s - lew b i -
L] &
AbI1ity to Fird seas ! - . .
!;hmugh hearing
words TOAD ]
A D W - - - ) »
! . e me o e .
Aiiity to fint rearn iy .
in terwn =8 opoker *
numerical Lynd 10 T4,
B R b R B . I T “
Abllity tr £lrd mpyr o .
from w:ris 'hat are ’
seen T(V1) . : : . -
"‘4
Ab“ity to Flrd Loy
in terms 1 mer) . .
gyrbols that nre e ?
I .
Y W N W W R A T W M B W M e e e e v e P T N . -
- ARty to patn rear vy * .
Yoo

through 1te aepioe 0
hearing AA) ' - . ﬂ , |

-

'H N
K ADILity to poin mwarniry : . .t ®
through the sense 0
, smmil QL0 ‘ . o
Ty .4
B R e A . I T T N N 1
ARIlIty to pfin mer legp : . , -
through the =i e of
taste Q5) - b .
Toral L “
“ ’ iy W My B A G W W UM W A A A T A A W A g B e W W e W n"‘ﬂ M e 4 e R A
g Ailiy W gein seanliryg . - ‘ . *
N thraglh the sense nf
h“-“sm—l “T) I+ v - “ -
Toral —I3™ P N

. S N A T A D e A e M i AR sk e WO MR S M w5 e we M A A Lh

"-‘ ®, ls ) v » ’ N

Aruitoxt provided by Eic:



Table 7 (ruhtinyed)
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4 Mador Uinop-teallpitle
Element Croup Orlencaticn Odriestation
0 2 o ¥

-

Ability to g2in meaning oo &l : , :
through the senge of FI
aight Q(V) 4] €4 6o v e '

~
5
.
»
.
E)
t,

Totnl 124 't
e T S e N —— e ————————— P " ——— e m e m—————— e mee e
Ability to comdbine a o R PAYS <, iR *
number of 83sn-{gted MR
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performance cf a ' .
task Q(P) Toeal. W ~
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QM) 1 ¢} .l - : .
a()'ﬂﬂ: . }." * - .

Ability to enjoy the O € & S o i
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Table 7 (continued) 13
Major Minor-Negligible
Element Group Orientaticn Orientation Total Chi Square
0 E 0 E
Ability to Jjudge how S 72 66 11 17 83
close physically or 3.99+
socially one can get U 66 72 25 19 91
to another person Q(CP)
Totai 138 36 174
Fersonal knowiedge of .S 53 58 10 16 83
oneself Q(CS) 5.18#
U 68 63 23 17 91
Tolal 121 33 174
Ability to positively N] 33 32 50 50 83
influence others » 0.07
through interaction U 34 35 a7 56 91
and communication Q(CT) :
Total €7 107 174
Ability to behave S 68 63 15 20 83
according to time : . 3.19
expectations and U 65 70 26 21 91
limitations Q(CTM)
Total 133 41 174
Shows a p=jor degree of S 35 41 48 47 83
influence by friends 0.78
and agsociates A U 41 45 5Q 51 91
. Tctal 76 98 174
Shows a msjor Jegree of s 61 55 22 28 83
influence Ly fami', . ‘ 3.7¢
members F U 55 61 36 30 91
Total 116 58 174
Indicutes significant S 55 51 28 R 83
independence in 1.54
decision making 1 u 51 55 40 3 91 .
Total 106 68 174
- A form of categorical s 75 66 8 17 83
reasoning M 11.59+
U 64 5] 27 18 91
Total 139 35 174
15




Table 7 (continued)

14

Major Minor-Negligible
Element Group Orientation Orientation Total Chi Square
. 0- E 0 E LI
\
\Heaaoning that {s S 54 51 29 32 83
i characterized in 0.87
| terms of one-to-one U 53 56 38 35 91
, contrasts D
H Total 107 67 174
Reasoning that employs S 52 47 g) 36 83
an analysis of a 2.33
situstion to discover U 46 5%, 45 40 91
§ts componant varts R S
Total 98 76 174
A et A e T e e e e k] T 3 o > . = > o T e o
Reasoning that utilizes S 65 61 18 22 83
magnitude, difference, 1.90
-and relationships in U 63 67 28 24 91
reaching conclusions L
; Total 128. 5 174
Reqsoning that uses 5 37 25 46 58 0"
logical proof 15.00%
®' U 16 27 75 63 91
: Total 53 121 174

#Significant at the 0.05 level

df=]
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“Test of Sub-RHypothesis Three

To determine whether there was a significant difference in the knowledge of the processes
of science between successful and unsuccessful science students at the secondary level, the
scores of the students on .he Wisconsin Inventory of Science Processes were compared by analysis
af variance (see Table 8). Thd mean score for successful science students was 50.05 while that
of the unsuccessful group was 34.80.

The F-ratio obtained by the analysis of variince was 45.73 which was greater than 3.89, the
value required for significance at the 0.0% level with 1 and 162 degrees of freedom. The data
support the rejection of the null hypothesis.

e

Test of Sub-Hypothesis Four

Sub~hypothesis four stated that there was no significant differcvnce in attitude toward
science between successful and unsuccessful science students at the secondary level. Responses
to an adaptation of the Hartman Sciernce Attitude Test by the two groups were compared by analysii
of variance. A constant of 30 was added to the tallied responses to produce positive scores
for compariscn. Scores below 30 indicated a negative attitude toward science and scores above
3O indicated a positive attitude. Sixty was the highest score possible.

The mean score for the successful group was 48.50 while that of the unsuccessful jroup was
42.90 (see Table 9. as both groups reflected = positive attitude toward science. The F-ratio
‘obtainad was 2.54. In that this value was less than the critical value of 3.89, the null
hypothesis failed to be rejected.

Test of Sub-Mypothesis Five

Definitional criteria of the uniqu2z elements in the coénitive styles were employed to test
sub-hypothesis five. This sub-hypothesis stated that there were no elements which were unigue
to the composite cognitive style identifiedi for the successful science students at the secondary

level. Comparison of the two composites revealed five elements that were unique to the

.

Table 8

Gomparison of Knowledge of the Processes of
Science, as Measured by the Wisconsin
Inventory of Science Processes for
Successful and Unsuccessful
Science Students at the

Secondary Leval .
Group Mean  Standard
Deviation .
Successful Science Students 50.01 11.34
Unsuccessful Science Students 34.80 12.02
or-ratio ; ¢, = 45.73 po0.05) ' ' | ’
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Table 9

Comparison of Attitude Toward Science, as Measured -
by an Adaptation of the Hartman Science Attitude *
"Test, for Successful and Unsuccessful Science

Students at the Secondary lLevel

Group Mean Standard
Deviation
Successful Science Students 48.50 7.39
42.90 11.54 i

Unsuccessful Science Students

- = 2, 0.65
(r-ratio 1/162 2.54 p )

*

successful group. These elements are presented in Table 10. Identification of the unique
elemsnts supports the rejection of the null hypothesis.

Test of Sub-Hypothesis Six

Sub-hypothesis six ztated that there were no elements which were unique tc the composite
"ocognitive style identitied for the unsuccessful science students at the secondary level . . .
Comparison of the two composites revealed three elements unique to this composite cognitive
astyle (see Table 11). Identification of the unique elements supports the rejection of the null

hypothesis. . .

N
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Table 10

Unique Elements in the Composite Cognitive Style of
Successful Science Students at the Secondary

Level when Compared to the Composite
Cognitive Style of Unsuccessful
Science Students at the
Secondary Level

Element

Symbol

Orientation

Ability to gain meaning
through the sense of
hearing

Ability to enjoy the
beauty of an idea
or an obiect

Commitment to a set of
values, a gro.p of
principles, ~bligations
or dutiss .

Major degree of
influence by family
menbers ’

Reasoning that utilizes
magnitude, difference,
and relationships in
reaching conclusions

QA

led

Q(CES)

Q(CET)

Major
Major

Major

Major

Major

19
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- Table 11
Unique Elements in the Composite Cognitive Style
of Unsuccessful Science Students at the
Secondary Level When Compar.d to the
Composite Cognitive Style of .
Successful Science .
Students at the

18

: ®

Reasoning that uses
logical

Secondary
Level f
Elements Symbol _Orientation
- Ability to find meaning * tlaq) Minor
in terms of spoken o e
numerical symbols
: \
Ability to find meaning t(vl) Minor
from words that are
Minor

VVVVV
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EAST TEXAS STATE UNTVERSITY
MACH TIT SPECIAL SERVICES

Cognitive Style Map

SOCIAL SECURITY NUMBER: o - 12/03/75 . NRE:
DESCRIPTION MODALITY | |MAJOR{MINOR|NEGLI-
B GIBLE

1| abilify to find meaning through hearing spoken wordg----- -~ S 1 AL 1%
2 | Ability to find meaning in terms of numerical symbola that are spoken-=-e=s=s=es- (4Q) 1
3| Ability to find meaning from words you §eemeessuse-smesasconea. L) %

, | Ability to find meaning in terms of numerical symbols that you T ST —— (VQ) %

5| Ability.to gain meaning through the sense of hearinge------ R — QA) 40

6 | Ability to gain meaning through the sense of smellessmsesee- - Q(0) 3%

7 { Abi1ity to gain meaning through the semse of taste - | Q(8) 38

8 | Ability to gain meaning through the sense of touche--: wene menen A1) |38

9 | Ability to gain meaning' through the sense of sight---- Qv) 3

10 | Ability to combine a number of assosiated symbols into a performance of & task--- Ap) 12

11 | Sensitivity to the feelirgs of Others—mesesmmeasensecscssumenssnmnsnemusnnannrans ot 3

12 [ Ability to enjoy the beauty of an idée or an objectemesemmemcomccncacncccnanacans Q(CES) 38

13 | Comitnent to a set of values, a group of prifeples, cbligations or duties-»---- Q(CET) 36

14 | Adility to play different roles to produce some particular effect on othersw---- Q(cH) 38

15 | Ability to use body movements (smiles, gestures) to communicate with otherge-n--- a(Ck) 30

16-[ Ability to perform motor skills in an appreciated manner rammemee ~= | Q(CKH) 3

17 | Abf 1ty to Judge how close physically or soeislly you can get to another person== | Q(CP) 38

19 [ Personal knowledge of oneself - -1 qes) 18

19 | Ability to positively influence others through interaction and comunication ----- Q(eT) %

20 | Ability to behave accordirg to time expectations and limitationge-eessemomammenan Q(CTH) 3

21 | Shows a major degree of {nfluence by friends and associates Associatess-A | 3%

20 | Shows & major degree of irfluence by family -members , --Fapily=-=-F | 36

23 | Indicates significant independence in decision making - mesans | Individualee] |40

24 |A form of categorical reasoning . -- | Magnitude--} | 38

25 |Reasoning that 1s characterized in terms of one-to-one contrastg-semesmes-ea-eses | Difference--D | 36

2 | Reasoning that employs an analysis of a situation to discover its componant parts | Relationship-R | 36

27 |Reasoning that utilizes magnitude,differ,and relationships in reaching conclusion | Appraisal--L { 3

28 |Ressoning thet used'logical proof such as in geometry ‘ Deductive-@ /A




EAST TEXAS STATE UNIVERSITY

MACH IIT SPECIAL SERVICLS

v Cognitive Style Map
.SICIAL SECURITY NUMBER: - 1210375 NEE:
' 4[ A S ‘
o DESCRIPTION © MODALITY  ['AJOR|MINCR|NEGLI-
N b
- GIBL
1| Ability to find neaning through hearing Spoken WOrds==-----esmssms=secscancsnsees T(aL) 18
2| Ability %o find meening in'terns of numerical symbols that are 5poken=-==--=n---- () 2 |,
3| Ability to find meaning from words you segamm-see- A weemee | 2(VL) 26
4 | Ability to find meaning in terms of nurerical symbols that you Seessmmmmmmemmaee= (W) 19
5| Ability to gain meaning through the sense of hearing----sesemsmnmmcoseccaemanaas ¢4) 2
| &|Ability to gain meaning through the sense of Smelleesmesmesessmmesceenomesssesane 2(0) 21
. 7| Aility to gain meaning through the seise of tastes-e--iencc-emearenmmcencmmane- Q8 18
8 [ Ability to'gain meaning through-the sense of tOUCHam==mmmesnmmmmeescessmencmnacns A7) ‘ 2
9 [ Ability to galn meaning through the sense of sight--eeesseeccomsmennaacnnacnanane ov) 28
10 Abm ty to combine a number of associated symbols into a performance of a task--- |  Q(P) 27 ]
| 11 | Sensitivity to the feelings of Other§e-emmsesnmecmessncesssmesmmecansmnsancomnan QE) ] 18
1 Abllity to enjoy the beauty of an ides or & 0bjectmnmmnannns mee . Q(CES) 2
13+ Commitment to a set of values, a group of prineiples, obligations or dutieg—---- - Q(cEr) 19
, |14 Ab;hty to play different roles to produce some particular effect on'others------ Q(CH) 24
15 | Ability to use body movements (smiles, gestures) to cermumicate with others---=-- 1 qck) - 20
16 | Ability to perforn motor skills i an appreciated mannereeee--ee-ssmcemceecaae-s | Q(CKH). 16
17 {Abidity to judge how close nhysically or socially you can get to another persen== - Q(cp) 17
18 | Perscnal kmovledge of oneselfe-emeensmemsemseseeocunemnen. -1 qes) ARy
19 | 43115y to positively influence others through interaction and communication----- Qer) )
C | Ability to behave according to time expectations and linitationg-sesemcveesesnee- Q(em) | 2
L | Shows a mejor degree of influence by friends and associatesenn=- , Associateg--A 26
... | % |Shous & major degree of influence by family memberse-sesmmesesesesmsescmevees | Fomilye--cfl 3| [
+ |23 | Indicates significant independence in decision naklrg---f---'-~- ‘ ceneeess | Individual--|, 2|
|2 |A forn of categorical reasoning- - "evanaomen - | lagnitude--!l 16
23 25 |Reasoning that is characterized in terns of one-to-one CONtrasigennmmnnneeennann- Di{ference--D 12 -
| 2 [Reasoning that employs an analysis of & situation to discover its componant parts | Relationship-R 25
{27 |Reascring that utilizes magnitude,dilfer,and relationships in reaching conclusiony Aporaisel--l| | 26
23 | Reasoning that uses logical proof such as in geometry--- - - Deductive-@ %
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