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Effects of Interactions of Teaching Styles and Student
Characteristics on Attitudes and Achieveme: t in Biology

JOIIN H. THEOBALD and RICHARD T. WHITE

Monash University
F-] ’ . (%

ABSTRACT

An attribute-treatment interaction study was conducted

S

Towilh two grouzs of teachers oxhibiting contrasting
natural teaching styles, teaching a BSCS-based bkioclogy

. course in a natural 'school setting.’ Annotated transcripts

of lessons were analyzed to prdvide data for the

validation and description of the contrasting styles.

L
Multiple regression techniques enabled a parsimonious

staternent of relationships between fifteen individual

N

' : Voo - SRR
predictors (general ability, four personality factors,
two cognitive preferences, treatment, and seven y

attribute-treatment interactions) and each criterion -
e

variﬁble (four -attitude scales and two achievement tests}).
For three outcomes, treatment interactions were found

with persona. :y characteristics and/or cognitive
" 5

preferences.
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. The Effects of Student Aﬁtrihutes and Teaching Styles on Attitude.
and Achiévement in Secondary School Biology. .

. ' JOHN H. THEOBALD.and RICHARD T. WHITE
- Monash University (Australia} ; -

]

4 -m., In this investigation we measured the effect on a number of
Yt T . .

affective and cognitive outcomes of interactions between selected
LY B . ) ¥

> - student attributes and contrasting styles,d% teaching in a BSCS-based

~

school biology program.
Critics of comparisons of teaching methods have observed that the

methods may not live up to their descriptions nor differ from one

another in the manner claimed. Often, too, one&methqd carries a strong

. ideological commitment by the researcher and haS\Farefully,prepared
materials or conditions while>the other, often named the control or
traditior.al method, is given little support. -A further weadkness is

that alternative methods would be expected to have different ration-

-

ales and.purposes, but are often evaluated by criterion tests which

measuse the objectivés of neither method or favour the objectives of
one.’

¥

Even when researchers avoid these pitfalls and one treatment leads

7

Y

to a better mean criterion score than the other, it should not be

" acsumed that the more successful method should obliterate the other,

L

sinte it is possible that for many students the generally less success—

Sy

ful method will be better. It isq;ommon;y held by teachers that
_stuaents, who differ in ss many ways, also différ in their response-
vﬁo different teaching methods. Although most earlier reviewers of
rese;rch on attribute-treatment ig;sraction (Brach£, 1970;> Bracht &
Glass, 1968; Crohbach»& Snpw, 1969) foun@ littlevexperi@ental\suéport

-for thi5~c6mmon knowledge, Mitchell (19691 and later reviewers

o (Berliner & Cahen, 1973; Hunt, 1975; Tobias, 1976) are more pdsitive
Q . S . : ;

. X .
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about the prospect of discovering significant interégfions which wouid-
be useful in improving instruqti;n. Cronbach anawsnow (1269) and Glaser
(1972) suggest that inférmation—processing abilities may prove to be
m;re intgractive with inStrucfionithan are tﬁe more traditionally
resegrched abilities. : ' -
. Since Campbell and Stanley's (1963) description of threats to the
‘inte;nal and external validity of experiments, the nation of
representativeness or ecolégical validity has been discussed by
. Bracht and Glass (i968), Snow (196?, 1?74), Pereboom (1971), ;nd ;
Brénfeﬁbrenner (1976). Brunswik (1956), Mil%man (1966), and Snow
<r ©(1974) argue that an experiment should‘Pe“fully representativé of the
v;riety of conditions Lo which it is intended to generalize the
result. ééttell (1966), " Pereboom .(1971), and Bronfenbrenner (19;4)
suppcrt the v;iue of naturalistic observation and argue, as ethoibgists
wouid érgue, against manibulative experimentation on -the grounds that
it risks‘disturbing the very)pro¢esses:which are to be obsérved;
McKeachie (1974) suggests that paft of the reason the laws of learning
are often found not to hold in e@ucational situatidns.is that there
are many important variables ﬁhat are cog}rolléd in laboratory
experiments whidh interact with_independent vgriables in tpe natural
classroom septing. |
. Such argumeﬁts suggested that, in answering the question "For.
which students is the course succeeding.and in.the hands of which

4

teachers?", we should use natural assemblages of teachers and students

o engaged in their ?oréal scggdl programs,uqnd shouId avoid experimental
intrusion as much as possible. The presérvation of the ecological
iqtegr}ty of'the class;ooq setting,. t%e,use of teachers' natural
styles; a full year's instfuction, ané.criterion tests apgropriate

o to the codrse objgctive; should guarantee considegéble ecological




validity. -

»

. ’ METHOD. .

Fsl

Treatments

The Web of Dife biology.course materials (Australian Academy

of Science, 1969-1976) consist of a teéxt-hook, teachers! guides), -

and students' manuals. As with the parent BSCS course, there is

r

! L
. a strong commitment to the development of inquiry skills thrrough
laboratory-centered inquiry-oriented teaching,strategiés: The course

objectives are spelled out in behavioral terms, and the rationale

and suggésteq teaching strategies. feature' prominently in the teachers'

guides. Although there are many optional units available, there was

1 N

N -

a large number of teachers availabLenwhd.were teaching the same course

’

. content, towards the same agreed objectives and giving assent to %he

t

same inquiry-centered teaching strategies suggested in the curriéulum
mate?%%ls.- Déspite the éenerai commitment to inquiry—orientea
teaching-strategies it was e#pected that there would be considgrable
variatian in natural teaching styles (Gallagher, L967} Tamir, 1975;

Thomas & Snider, 1969; Yager, 1968). It was believed that consonance

* fad
,or dissonance between an intellectual commitment to the importance of

. the process of ‘inquiry and more deep-seated and habitual responses,

which may be related to persdnality and _background, may be an important

o

difference in the treatment variable. Consequently, by reference to

a panel of judges two groups of fodr teachers were chosen. The

o

¢

characteristics' the judges believed to belong to the groups are shown

in Table 1.

RRIC .- . .8
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TABLE 1 :

CHARACTERISTICS BELIEVED TO BELONG TO TWO GROUPS OF.TéACHERS

Group A - - : Group B .
Good teachers oo +Good teachers
Use flexible lesson structures ~Structure the learning situation
' s ¢losely

Use materials and sources Follow text and laBoratory
additional to text and labor- .  manual faithfully
atory manual

Emphasize acquisition of skills Emphasize acquisifion of know-
of inquiry _ ledge

Tolerate uncertainty in . Organize laboratory sessions
results of laboratory invest- so that most students reach.

igations .o satisfactory conclusions

Do most teaching with indiv- ° Do most teaching with class
iduals or small groups . as a whole

Students active in discussion Students disciplined and quiet .

and problem solving

/

In many studies these two groups would have been accepted at

face value and desciibed perhaps as authority-centered. teachers and

-
7

irquiry-~centered. teachers. However, in this investigation, it was

cogsidered important to observe systematically the classroom behaviqr
of these eight téachers thropghou? the year to check'thatithe treé;_
ment within each group Qas similar and between the groups was differ-
ent, and to-‘be able to describe whét the similarities =nd differences
were. éudiotapeé were maée of a sample of five one-hour lessons for
each téacher gver the school year. The teacher w;re a radio-
microphpne sewn‘into a spegially modifieé‘laboratory coat and the
obéeréer made a concurrent written recofd‘éf %he teachér's non-verbal

behavior especially any non-verbal behavior that modified the intent

of the spoken word. From the audiotapes and written records

7
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annotated transcripts were produced which were analyzea by a

- specially developed system of Categories for Analysis of Teaching

Styles (CATS) (Theobald, 1977).

Althodghvhigh leyels of coder consisténcy and inter-coder agrée~
ment are necessary, it is clear that these can be obtained, even for
the most'idiosyncratic systgm,“byqsuffiéiently extensive periods of
traininé. In this investigation coders used the CATS without prior *
Frain@ng, and substantial agreement between different Qorkers coding
the same transcript, aéd éugsténti;l.consistenéy by the same worker
coding thé same transcripf on diffefent occaéioﬁs,cshouid also refiectb

on the face validity of the system. Values of Cohen's (1960) k for
the consistency of two coders were .80 and .76 and the m;an value of
inter—dod;r agrevment was ;7h.

In sttempting to determine the relation between the Qbserved
classioom behavior of a teacher‘a;d some outcome it is important
to knébw whether or uot the behavior is ;table. However, it is
imbor;ant ?o’recagnize that teachersmconsciousl% adapt their behavior
tofdifferent ;eaching situations, e.qg., indi&idﬁal laboratory work

and class discussion, as suggested by the teachers' guides. In view

of these suspected "lawful adaptations of behavior to different A

situations"” (McGaw, Wardrop, & Bunda, 1972, p.16) a similar range of

lesson typés«was chosen for each teacher. The frequencies of behavior
iﬁ each category for each recora;d lesson were ranked and correlations
were calculated between ranks for each lesson and ranks from a
composite‘of the nemaiping lessons for that teacher, providing an
unbiased estimate of the stébiiity_of Féaéher behavior. The median

coefficients for the éight teachefs were .71, .66, .55, .72, .76, .63, .

.67, and .80. Within the context of ‘this investigation these

estimates are regarded as conservative, and these values give grounds

g
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for believing that a sufficiently representative sample of lessons was

recordéd to provide measures of teaching style‘that are stable enough
for group comoarisohs.

The‘data on teacher behavior were then clustered by both a .
Q-mode factor analy51s and a hlerarchlcal grouping method (H group,
Veldman 1976[. lhese two methods of clusterlng are based on dlfferent

. N o Y )
measures of sxmllarlty and on dhfferent assumptions about orthogon:'
allty and as both methods prodpced the same clustering con51derab1e
confrdence can be placed 1n the results. As~expected, the teachers
clustered into two grodps, but contrary to ekbéctation“threeAQere in
one group and five in.the other. One; originally believed_to be in
group 1 yas found to'be a typicai memkber of grodp 2. A Flgure 1 shows
the teachers plotted accordlng to their rotated factor loadlngs and
illustrates the remarkable degree 'to-“which the teachers did clueter

and the clarity of-the .separation. The mean‘freQuencies_of behavior

for the two groups of teachers on 45 Eeparate categories provided a

- basis for description of the teaching styles. 1In brief, the contrasts‘

betweeﬁﬁthe'styles maybbe characterized as follows: one group
carried out most of its teachino with individuals or small groups,
and asked more questions, both meoory and open ouestionsﬁ dhereasﬁthe
otﬂer group did most of its teachingjby talking to the class as a
whole. The contraeting teaching styles are better characterized as

i

individual-centered and class-centered styles than as inquiry-

centered and authority-centered.

z
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factor analysis. g ‘
Subjects

Thewekp;rimenfél populatipn comprised the eight sel;cted teachers
and the. 145 ‘students iﬂitheir ;rade,ll biology classes who were
tak}né tke subjett‘for the firsﬁ time. 1In viétoriah(Australia),
biology.is‘studied as a subject for the’ first time in the -eleventh
gradé.SO that p;iér ;chievement in or attitddes towards biolggydare

unlikely to affect the outcomes. 1In order'té-inVestigate the relations

between personological variables, instructionql treatment,.and'outcomes,

the individual student must be the unit of analysis, but the use of the

0
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'individual.as the‘unit of analysis in intact class groupings poses
: .. ) 0\ 7 [
‘\ T
. ) ’ partlculgr problems. Thefé Jis thé\pos 1b111ty that because of the
A / o ot / .
3moderating 1hfluences of classroom 1nteractlon, students in a class-
A\

~ I . . F o ~

N

M . -
~-may become more similar in performance than stuvdentg undergoing
o R . e A
~individual instructional treatment. Also any untovard 1nterference
-e ",, . . Y -
. to the routine of one olass affects all- students 1n that class, but

o

- i

no students. in other 1ntact class groupings. These threats to the -

-~ .

1ndependence of observatlons have to be recognlzed but, quite apart

-

from any threats to. ecologlcal valldlty, the teachers in this
1nve°t1gatlon-cane from drfrerent schools an thexe was no pract1cal
"poss1b111ty-of randomly assigning students to’ them. In this sltuatron

the minimum requirement must"bevto-establish that the two gh§Mps had

2 . -

’ 2 ) " . . ¢ . N e s .
. similar charactéristics as they would if they had been generated

. through random assignment:‘ the researcher may then have more

\\justification for using inferential statistics based on:the assumption
. * - - s
of rr~dom ass1gnment The two treatment groups were found to contaln

.

. 67 and 79 students respect1vely and the d1fference betweén group

e a_

mearns reached the .05 level of slgrlflcance on only one of thc .
[V 1
thirteen attribute varrables on which data were gathered: general o

ab111ty (Advanced Test B 40, Australlan Counc1l for Eduoatlonal
- \ . .
Research, n.d.), ten personalltj scales from the Omnlbus Personallty e

. Inventory (Heist & Yonge, 1962), and two cognltlve preference fae

° .
/ ey -

varlables developed by Mackay (1972) based on the work of Heath (r964) '
There were substantlal 1ntcrcorrelatlons between the ten personallty 9“
. . - LA

scales, and in order to resolve this non—orthogonallty and to reduce

-

the numbér of variables a principal components factor analysis was

© - ~

carried out followed ‘by varimax rotation and an eigenvalue cut off
. of 1.0. " The fi®st four roots extracted 72.6% of the trace. The"
\ - o , . Q.

]ZRJ}:‘- o - I 1;; . R | | . ) -
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'(PFl), neurot1c1sm (PPZ), non~1ntellectuallsm (PF3), and dogmatlsm

9 : :

factor matrix was relatlvely s1mple with s1x of the ten scales hav1ng

only one significant non-zero loading. By referrlng to the character—

istics of high and low scorers on the original scales the four factors

~

can k= brlefly descrlhed as reflecting characterLstlcs ot 1mpuls1v1ty

. : ~ -

-

-(PF4). These short t1tles are not, however, to be taker to imply an

o

exact -congrience with”constructs"of the same names measured by other

-

instrumentsi_ Cronbach and” Snow [ (1959) suégestlon that 1nformatlon~

~

processing varlables ‘pay be more 1nteract1ve~than the tradltlonally

researched abllitles, Glaser's;(l972) pleas for the investigation of

¢ . . K . -

the Enéw aptitudes', and the growing research \in cognitive style e

suggested the inclusion of measures of cognitive preferences developed

-

L IS . ‘ f
originally by Heath (1964) in' research on student response to the

- h <

objectives of the new inquiry-oriented science curri¢ula of the 1960-.

LY

Mackay (1992} produced two approximately orthogonul cognitgye- ' .

.

bﬁeference variables from Heath's four scales by an unfolding, analysis

" (Coombs, 1958, 1964) yhich are descriked as representing a student?s

relative.cognitive preference for theoretical rather than applied -

pPresentations of scientific material (CPl), and .a student's relative
cognitive preference of scientific phenomena in terms of the fundament—~

r

al scientific principle inyo}ved as compared to' rote memory tasks

\ L. ) . < ) -
" (CP2). o | /

Criterion variables’ , : o .

In this investication all teachers are teaching the same course

towards the same agreed ends using the same instructional materials

-and the same recommended broad teaching strategies: the differences

in instructional treatment between the groups 11e in the teachers'

atural teachlng styles. In this situation criterion testscdesigned

“
v

1z
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to measure the agreed outcomes of the program should favour neither
group.

The authors of the Web of Life course developed a hierarchy

'of process goals® and divided the course content into a number of

'major ideas' or major generalizations of biological science, which

N\

in turn were subdivided jinto the constituent individual concepts
: % . . :

or 'single propositions'.' Usiﬂé'these:cohgent and process objectives
as a test grid the Australian Council for Eéucational Research
developed batteries‘of mdltiple—choice achievement tests for ﬁhe

&eb of Life course. Two of these were used as m2asures of cognitive

outcomes: test ADl--Diversity, and test AIl--Inter-relationships.

"Test ADl is almost entifely a memory task whereas test ATl requires

’

skills of Comprehension, Application, and Anaiysi; (Bloom, 1956).
The virtdal identity of the exbressed oﬁjeckives of the PSSC physics
course and'Fhe Web of Life biology course persuaded Lucas and
Broadhurst (1972) to adapt four attitude scales developed by Gardner
(1972) in his feseérch into aﬁtitudes to ph&sics for use in biology
classes. The four scales were views about biology learnipg (VABL),
views about biology as a process (VABP),'Views abodt scientists (VAS),
and enjoyment of biology (EOB). VABL purports to measure the extent
to which students view bioiogy learning as a noh—au;horitarian
situation in wgich students are stimulated to think about biological
phenomena, encouraged to 'discover; bioclogical phencmena for them~
selves and to participate in the deveiopment of methods for solving
problems; VABP the extent to which students view biology as an open

N

rather than a closed process which by its very nature is dynamic,

creative, tentative, and unfinished; VAS the extent to which students

view scientists as norinal, active, occasionally fallible human beings

¢

12-
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-who are different from other people only in the area of their special
training; and EOB the extent to which students come to view biology
as an important and enjoyable activity for themselves.

Method of analysis

Multiple régression techniques were used to anélyze the data. *

Th

o

full regression model for each criterion variable consisted of

the main effects for treatment, four personality factors, two cognit-

©
ive preferences, and general ability as well as the first-order inter-

actions of treatment -with each of the seven attribute variables. The

intent of the analysis was to reduce this model to the simplest
N .
possible mocel which describes the relations between the independent

variables and each criterion variable without significant loss of

)
explanatory power. As ‘'gemeral ability' is widely accepted as 'the

ability to learn', the total contribution of general ability was
included in the regression equation along with the unique contrib-

litions of the other predictor variables. The unique contribution of

each term, controlling for all others, was tested, first the inter-

H

actions then the main effects, and those terms that did not signif-

£

icantly contribute to the‘explaineé variance were progressively
eliminated. The last variable to be tested was the total contrib-
ution of general ability which acted as the.covariate contrcl for all
other variables.

The result of this progressive simplification of the regression
model for each criterion variable can be seen in Table 2. The R?
values iﬁdicate‘the peréentage variance in each criterion variable

explained by the terms in the regression equation acting\jointi??\and\

~— T

the R? change values reflect the loss of explanatory power accompany-

ing the removal of the unique effect of that particular variable from

- a4



TRBLE 2

PERCENTAGE OF VARIANCE IN EACH CRITERION VARIABLE EXPLATNED
-BY VARIOUS REGRESSION MODELS-AND INDIVIDUAL PREDICTORS.

o]
‘ R? change R change , .
p T 1 T 1 7 71 sz chhanqec R2d 2°
Criterion  Full Revised PPl PF2 PP} DR4 CPl (P2 T I Final

Vodel oroox o X Kodel : odel

‘ PPl PF2 PP PR CPL (P2 I ‘ . :
ves 199 Ly 0.0 04 L1 09 Lo 08 154 0.0-08 3.8 51 -00—04 0.1 49 w3 e
AR 238 0.3 0.0 0.3 28 3.0 0.1 01 21 0.0 0.9 126 00 09 00 3. 49wl 193
vAS 12305 23 00 0.0 02 L0 0.2 B2 02 0.0 21 06 02 L6 3.0 0.5 1323
FOB 09 0.0 01 01 08 24 0.0 00 155 34 LS 77 04 0.9 03 0.3 0.5 18 0.5
oL M2 00 01 01 26 L) 40 00 %8 07 01 21 44 00 01 27 10 M9 1l
ALl 0.0 0.9 21 04 01 LI-LT. 24 L2 04 03 28 0.0 01 5.5 1L5 M6 25,0

2.8

®Full model containg 15 terms: treatment, d personality factor scores, 2 cognitive preference scores,
general ability, and 7 attribute-treatment interactlon terms,

Dpevised model for each criterion variable containg all main effects terns and all significant
interaction terms. ' ' : .

cComparcd against a model containinq significant interactions, treatment and I only.

dFinal model for each criterion varfable containg only”terms which nake a signiticant contribution to
explanation of vaciance: .main effecty and interactions,

eEstimated:squured multiple correlation in the population corrected for shrinkage,

Note: R change values which reach levels of significance of p < .05 or better are underlined,

n

0

2L
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‘the régressién model. .Because of the manner in which the unigue
contributions of.the variables were defined, the R> change associated
with general ability represents the total contribution of general

ability to explanation gghygpiangglhuTheifullQregression—modei“fot

each criterion Vériable contained fifteen terms: vthe fouF personality
???tors, two cognitiye preférences, general ability, seyén attributé—;
treatment interaction terms,tand Ene main effect of treatments, _This
fpll model was used to computé the error term for the test.of inte;—
action effects. However,‘at the ccmpletion of thié analygis the full
" model was revised“for;each criterion variable %o that it inciuaei only
those intéraction téfms that were siénificant and the revised models
were used to compute the erroir term for the main effects analysis
(Theobald, 1977).
The final models for each criterion variable are:

= £ (PF3, PF4, 1) _

YyaBL ¥ N
YVABP = £ (r, PF3, I, PF4 x T, CPl »x T)'"“"'*"*_~'_————w_y— ’
: Yoas = £ (D)
Yog = £ (PFl, PF3) |
] : Yoo, = F CT,-PF3,'PF4, I, PF4 x i, CP2 x T
Yo - £ (T, PF1l, DF4, I, PF3 X T . ‘

To achieve orthogonaliﬁy for the multiple regression analysis'thevb
attribute Variables were redefined as the total contribution’of
general ability and thé unique.contributions of thé other variables,
but in determining the final trend eqnations the factor scores for
the four bersonality factors and the faw scores for the cognitive
preference scales and for generai abilit§ were used. For descriptive
and predictive'purpoﬁes these original Variables‘havé'more meaning .
tnan the redefined‘variables and, in-fact, differ very littlé from
\j " them. .There were only Ewo significant non-zero correlations, those

ERIC I £
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of PF3 with CP2 (.183) and with I (-0.306): all other intefcorrelations

were non-significant at the .05 level, ‘Therefore in interpreting the resuits

it should be borne in mind that the ﬁnique_contributions of PF3 and

CPZVafe"siightly less than their total contributions.
RESULTS

1. Increased levels of general ability, a disposition to

\
\

intellectual pursuits, and open-mindedness all contribute to a student

— o

-~viewiﬁg_bIoId§y learning as a non-authoritarian and participatory

actiVity;g

A

2. Increased levels of general ability and an intellectual dis-
position coniribute to a student wviewing biology as ar open, dynamic, ¢

e ‘ - . . O
and creative process. .Two attribute-treatment interactions are.
: 5 _

_illustrated ihiEigures 2 and 3. In Figure 2-PF4‘scores are plotted
against VABP scores‘for treatments 1 (the indiyidual*centered treétmeﬁt)
and 2 (the classfcengered treatment), as the mean values of PF4, I,
and CPl. Similarly in Figure 3,.CP1 scores ére plottéd agaigst VABP

scores for treatment 1 z2nd 2 at the mean values of PF3, PF4, and I.

- "In plotting the values of the attrdibute Variﬁbles for the contrasting

treatments against criteriéon scores, scdres at, or nearly at, one
standard deviation above and below the mean have been used to give

a consistent meaning to the terms 'high' and 'low' on attgibute
variables. . The~interpretatidn of each diéordinal interaction on its
own is rélatiﬁely~;traightforward>but both interactions can be con-
‘sidered ﬁogether. ‘ For dogﬁatic‘students wiﬁh a cognitive preference
.fog;dpplicatioh, the indiﬁidual-centered teaching style appears to

stimulate a view of biology as an open process, but it appears to be

counter-productive for open minded students with a cognitive preference

13
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. 3 . . -
for theory. For these latter students the class-centered teaching

©

style appears to be better, although it is relatively ineffective for
the dogmatic students with an ‘applied' cognitive preference.

3. When corrected for chanqg over-fit, onlyl2u3% of the total

variance in scores on Views about scientists is explained by the
o

final regression equation: a findiné of little practical significance.

.

The only variable considered in this investigation which significantly

contribites to.a’student viewing scientists as normal human beings,
© s :

O
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différent—f}om others onl§e§;L£hé area of their special training,_iél__
their'experiénce"df individuaifcentered teééhing rather th;n cla;;—
centered teaching.

4. 'Enjoyment of biology appears to be basically a funétion of
two personality charact%ristics: a cautious, c0nvergeﬁt outlook, and

o

an intellectual disppsition.

——

5. - Increased levels of general ability, and an intéllectual

disposition contribute to higher scores on an achiévement test which
. ' IS

_ is basically a memory. task. Two attribute-treatment interdctions are

Pl
.

illﬁétrated in Figures 4 and 5. In Fiéure 4 Pf4 scores are plotted
;gainst AD]l for treatments 1 and 2 at the mean vélues for thé other
variables-in the final regression eqiation. In Figure 5 CP2 scores

are t;eated_similarly. The inferpretation of each set of relationships
by itself is stra%ghtforward, but the combination of the ordinal

)

PF4 x T interaction and the disordinal CP2 x T interaction is more

el 2

,compiéx. In brief, for stdﬂents who have both a cognitive preference

for rote learning and who are open~mipded, class-centered teaching
appears to lead to higher scores, but for dogmatic students and those
with a cognitive preference for principles and generalizations,

individual-centered teaching appears to be the more effective.

20
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Figure 4 Plot of personality factor 4 (Dogmatism) scores
against ADl scores showing the PF4 x treatment
interaction
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6. Increased levels of general. ability, open-mindedness, and a

cautious, convergent personality all contribute to increas=d scores

o

on an achievement test which requires a student to process his know-

- ﬁ_iedgevbyvxeordering it, applying it -to new situations; ggﬁgnglyzénq»”“_i

its’ elements. - The interaction of téaching style and PF3 can be seen
. . . L * o
in Figure 6. Over the range of scores on Non-intellectualism

~-lo to +lg, the individual-centered teaching style leads to higher

achievement, and is distinctly superior to class—centered teaching

for the extreme non-intellectual student. For students with a highly

intellectual outlook (< -1.40), class-centered teaching becomes more

effective and individual-centered veaching becomes counter-productive.

‘

v

15 T (1,14.9)
" 14
197] .

. % 13 . i
O ;
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— (1,12.5)
Lo I
< 12 )

|

1\

3 3t
T

-1 y 0 4l
PERSONALITY FACTOR 3 SCORES (NON-INTELLECTUALISM)

Figure o Plot of personality factor 3 (Non-intellectualism)
‘" scores against AIl scores showing the
PF3 x treatment interaction
At the conclusion of the year's-teaching the eight teachers were
asked to rank the four attitude scales and the two achievement tests
in terms of importance in their awn teaching priorities. The mean
rankings for the six outcome variables were AI1 (1.5), VABPR (1.5),

ADL (3.5), VABL (4.1), EOB (424)3' and VAS (6.0).
- ~



CONCLUDING OBSERVATIONS

If AXl, VABP, and ADl are seen by the ﬁeachers to be the most

v

important of these outcomes, it may be reasonable to assume that they

devoted most of their teaching effort in these direcﬁions, thus giving

greatef possibility to the interaction of teaching style and student

2

attributes. These criterion variables are, in fact, the only ones on

>

which significant attribute-treatment dinteractions were observed.

The atfffﬁﬁfé=interactionﬁ—feﬁﬂd—tead—to—support_;ha_gg;;igg_______________

contention that studies of main effects tend to provide an over-

simplified picture of classroom performance, and provide still

.
‘

further evidence for the need fdr individualized iﬁstruction.' stripp;.
ed of the detail, the findings could .be intérpreted as suggesting
that fndividual Aassistance ‘and stimulation are beneficiél for students
who are closed—mindeq, non—intelleétual@y inclined, or who ha&e a
cognitive preférenéé for application;but may, in fact, be counter-
‘ productivevfor open-minded and intellectually disposed students.
This research suggesté.a number of possibilities. Usiﬁg the
student aftribufes and Ehé characteristics of teaching styles snown
~ to be important in t;is study more economical methéds of déta
gathering may bé used as a basis for grouping students with teachers,
where there are teachers availablé who exhibit these ﬁatural styles.
“ Then again those natural patterns of teagher behavior such as giving
individual assistanée and stimulation within class groupings may
be delibératly encouraged. Hunt (1974) describes a number of skills
requiréd for meeting the needs of individual students: skills in
. v , . .
disti;guishing between students, learning environments, and outcomes;
skills in~;radiating' particular learning environments; and skills

ERIC 23
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in 'flexible modulation' frcm one environment to another, In teacher
. o

training courses these skills could be practised in micro-teachlng

sessions with peer-grouprrole players, or with school students

_selected bécause of their differences.

"
R}

The v1ew of Berllner and Cahen (1973), Hunt (1975), and Mitchell

- (1973) ‘that 1nteractlon should be seen in- developmental perspéctivé‘ -

«

- is of some relevance. Perhaps teaching to promote maximum learning

is not enough. It has been ‘argued (Cronbach & Snow, 1969; Mayer, 1975;

Messick; 1970) that to ci;cumvent a student's deficiency in information- ”
v ; Y X

processing or to capitalize on his present capabilities may not be in

. R . N \
his long term interests. The student’s present needs s HBEIB‘EETVIewed———-*__§__

as a stage in his development towards hhe long-term objective of

independence and less need for assistance.

o

;). ” 13<§ ' : ‘ - ‘

erlc | | o S
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