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Abstract
Past research suggested that student authoritarianism,
dogmatism, intelligence, convergent-divergent abilities,
conqeptual level, anxiety, compulsivity, achievement
motivation, achievemént drientatipn, locus of control,
independence-depéhdence, and extraversion-introversion
interact with perceived teacher directiveness in relation to
grades and satisfaction. Prior evidence of moderate |
intercorrelation among most of the student personologicél
variables suggested that some of the interactive
relétionships which had surfaced may not be independent. The
présent study was initiated to simplify the multivariate
nature of thgse interactive patterns by carrying out a
modified freé stepwise regréssion analysis of the 12
interactions which could result in a lesser number of
nonredundant interactions emerging, weighted according to
how much unique variance they could account for in grades
and satisfaction. Data were>cdllected from 445 students in
the classes of 26 Grade 11 and 12 English teachers at five
high schools in regard to English'grades and satisfaction
with the teacher and the course; the 12 student
personologial variabies, and the perceived level of teacher
directiveness. With a common data base (N = 214), only
student achievement motivation interacted at a stétisfical]y
significant level with perceived teacher directivenessvin
relation to grades and satisfaction. Students With h{gh

achievement motivation attained hfgher grades and reported .

vii



”

greater satisfaction when the teacher was perceived to be
more nondirective, while students with low achievement
motivation attained higher grades and repofted greater
satisfaction when the teacher was perceived to be more
directive. Since no ofher sigﬁificdﬁt interactions occurred,
the planned regression models could not be constructed. In
supplementary analyses using the maximum numbervof cases
available, the interaction involving ach%eVement hotivation
“remained significant for satisfaction (N = 307) but not for
grades (N = 316). The occurrence of interactions involving
achievement motivation in the population is questioned as is
the generalizability of previous research findings within
this ATI context. The réblfcation issue is discussed and it
is concluded that ATl research within the current context
and in general must come to.refy more upon literal,
operational, and constructive repl{cation if confidence in

the endeavour is to be maintained.
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I. Intnoduction

"A. Overview of the Probiem

| Educational researchers have spent considerable time
and'enebgy trying to delineate the factors which may enhance
student performance and satisfaction in the o]assroom. One
‘such line of research has been concerned with the relative
effects of directive and nondirective teach%ng styles. The
distinction "dineotive versus nondire&tive* has also been
referred to as authoritarian versus nonautnoritarian,
autocratic versus democratic, and teaoher-centered versus
student-centered. birective teaching tends to be absolute,
foermal, and structured while nondireotive teaching tends to

- be tentative, informal, and unstructured. | |

‘Much. of the research'on directive and nondirective

teaching_has been oarried out to demonstrate the superiority

_ of'one style or the o&her in promoting greater student
learning and/or higher student morale. The results'of these
endeavours present a.confused and contradictory picture and
neither approach can conclusively'claim an advantage in

: ferms of either performance or satisfaction.
| in recent years it has been suggested that the faf]ure
to find s%gnificant and reliable teacher or instructional
effectsJin general may be‘fhe result of ignoring stuaent
differences jn,the'traditionai'research paradigm. Teacher.of
instructiorral characteristics which have systematic effectsv

on learning and satisfaction may indeed exist bu%‘the

1



characteristics may have different and even opposing effects
oh different students. In other words, the effects of
-teacher‘and instructional variables may be mediated by
~student variables. Consequently, fa}se conclusions may arise
that certain teacher or instructional variables have 1ittle
effect upon the outcome under investigation if pupil
variables are not considered in concert with teacher and
instructional variables.

An interactive model has been proposed for the study of

*ﬁﬁyteacher (instructional) and student dimensions in relation
to the ‘two main dependent variebles; achievement and
satisfaction. Tradi{ionally, teacher and student effects
have been considered separetely, and if combined at all the
resultant combination has usually been an additive one. The
interactiVe ebproach acKnowledges that the combined effect
of a teacher‘variable and a student vanfable may be more
than the sum of the separate effects of the teacher and’
student variab]es;‘fhe variables may also contribute to the
vafiance in the criterion measure in a mu]tiplicative
manner . The concept of interaction is well grounded
theoretically, empirically, and stat1st1ca]1y and there }s a
rapidly expanding body of research, referred to as Attrnbute
(or Aptitude) x Treatment Interaction (ATI) research, which
deals explicitly with the interactions oflstudent variables
and educational treatments in relation to educationally

relevant outcome variables.



Consider an example of ATI within the present context.
Dowaiiby‘and Schumer (1873) hypothesized tnat student
anxiety and teacher directiveness are intenhctively related
to performance. Dowaliby‘taught one'sectionlof an |
introductory psychology course- in a directive fashion and
one section in a more nondirective manner. In the directive
class there was more teacher domination and greater
structure, whiie in the nondirective ciass there was more
student participation. Scores on two examinations based on
the class work serQed as dependent variable35 As predicted,
low anxiety students earned higher grades when_taught with a
nondinective technique thaniwhen taught with a directive
style. On the other hand, highnanxiety students profited
more from a directive approaeh. Thié\study was substantia]iy
replicated by Domino (1975). No treatment*mgin effect was
found in either study. ’ , : ‘\\*\\\

Research data‘aiso'iend~support to the existeneE?y&\
similar, interactive relationships involving il other etudent
personological variables, teacher-directiveness or aspects
of teacher directiveness, and perfonmance. Some evidence for
sucn interactions has been fonnd when measures of student
authoritarianism, dogmatism, intelligence,
convergent-divergent abilities, eenceptuai level,
compuisivity, achievement motivation, achievement
orientation, locus of control, independence-dependence, and

extraversion-introversion have been employed. Analogous

interaction effeets have also been reported with student



satisfa#tion as the criterion. v 3 o
AT{ researcﬁ has generally been initiated with the hope

that the results‘wouldwevehtua11y be usefﬂ@ in formulating
én'empirically grounded mechanistic matching model for
teacher and student characteristics whieh could optimize the
chances for the maximization of indivfdua] potentialities.
The objective, according to this line of thinking, is to
search for strong interactions on which such models can be
based. The emphasis is on steep attribute-treatment
‘regréss%oné: Cronbéég (1967) has even suggested that we
dbnsciously create instructionél treatments which wj11
mﬁiiméliy ﬁnteFaCt with>promjsing student variables.

" Gehlbach (1979) has recentiy put forth an alternativel
tack for the application of ATI findings and methodoliogy. He
proposes thaI the eradication of steep attribute-treatment

2

regressions "would remove instructional processes from ihe
list of‘social ?orces-thqthmaintgin‘inequa]ities of )
oppoﬁtunity and achievement in our society” (p. 12). To him,
the ATI approach is useful for aiscovening nonhor izontal
attribute-treatment regresSioné&and for,évaluatjng the
success of subsequent corrective procedures to alter
instructional treatments so tHat their effects are more
equitable across individuaf differences.

\;ferhaps the greatest vaiue in ATI research lies,
however, in its poteﬁtia] simply to shed Tight»on the

" instructional prbcess, and this value 15 inherent whether

one embraces the instructional philosophy of Cronbach or

»



that of Gehlbach. In the long run, the elaboration of theory
by jointly taking into account organis ic and environmental
variables relevaht to educational outc s can no doubt‘add

to the insight and potentially change the perspective of
\\

! \

educators. ] ‘
‘ Whatever the ultimaté aim Qf the ATI!researcher'may ben
to facilitate the construction of‘workablé matching models,
to aid ﬁn'fhe eradication of attribute-treatment
pegreséi?ns, or to promote the elaboratioﬁsbf insfructional
thebry, aakerence to the principle of parsimony is cardinal.
Within the present context, it appears that several of the
intefactive relationships involving different personélogical
constructs may be_redundanf or overlgpping. There is a fair
degree of moderate {ntercorrelation among the student
varﬁab]es ﬁhich have been fbuitfu])y utilized and such
correlativity directly suggests that some of the
interactions which have surfaced may not be independent.

For example, dogmatism has been found‘io be correlated
with authoritarianism, intelligence, divergent_ability,
conceptual 1éve1,‘anxiety, locus of control, and
independence. THere is some evidence that each of these
variables is also involved in én interactive relationship
‘with teacher directiveness whén satisfaction is the
dependent variable. It is conceivably possible that the
primary‘interacfive relationship cdncerns student dogmatism
and that each of the other interactive re]atiohships attéins

statistical significance because each of the other



personological variables is cofrelated with dogmatism.
ﬁcCann~and Fisher (1977), for instance, found that both
student dogmatism and intelligence interacted with perce1ved\
teacher d1rect1veness in regard to student satisfaction.
However, multiple regression strategies revealed that the.
interaction of student dogmatism and perceived teacher
directiveness could account for the interaction of studént
intelligence and perceived teacher directiveness but, '
conyerse]y,fthe‘interactive relatiénship involving
intelligence could not explain the interactive relationship
involving. dogmatism. The primary intéractive relationship,
the interactive relationship that afforded the most
parsimonious explanation, in this case appeared to have
dogmatism rather than intelligence at its core. Further
research might disc]ose that one of the other related |
personological variables is more aptly viewed as being
" involved in the brimaby ihteractive relationship, or, fhat
there are two or:three or more interactions iévolving these
particu]af student vafiables andvperceived teacher
directiveness which can account for unique variance in
satisfaction. |

This study is addressed to the simplification of the
apparent multivariate nature of‘thé interactive
relationships of student pefsonality ahd'teacﬁér
_directiveness to performance and satisfaction. If a free

stepwise regression analysis of the 12 1nteract1ve

relat1onsh1ps was carried out for each of the criterion

|
J



variables, it was expected that a lesser number of
interactive relhtionships wou id eﬁerge. weighted according
to how.much unique variance they can account for in the
dependent variables. It was hoped that the resultant
regression models might facilitate'theory building, simplify
ATI‘applicatiohs, and serve as bases on which to evaluate
fhe variance accountjng capacities of any new variables
which might be impliéated to be important within this

interactive context.

B. Review of the Literature

Lewin, Lippitt, and White (1339) conducted what is now
regarded as a classic study in the social psychology of
leadership effectiveness. Groups of boys met after school
 ¥or several weeks to engage in the makKing of masks and
simi]ar activities. They were supervised by adults who
practiced authoritarian, democratic, or laissezifairé styles
of leadership. The esseniial difference between the-
authoritarian and the deﬁ;eratic style was that
authoritarian leaders directed their gfoup members without
group consultation while the democratic leaders invited
group participation in determining the direction and nature |
of group activities. Laissez-faire leaders played a passive,
directionless rdle. While the 1argést number of masks was
produced under authoritarian leadership, 95% of the boys
preferred democratic 1eadership.'Laiésez—faire leadership

~

resulted in low productivity and low morale. It should be



pointed out, however, that the results were far from
conclusive.

This pioneering exploration of the relative
effectiveness of authoritarian and democratic leadership set

" a precedent for a myriad of studies which essentially sought
to determine the superiority of democratic leadership or the
superiority of authoritarian leadership in terms of morale
and productivity,

Understandably, the'comparison of authoritarian and
democratic leadership spread rapidly into the classroom
setting where tHe teacher is considered "leader" and the

“class is considered "group". in the classroom, a‘teacher who

' yexhibits authoritarian leadership practices is generally
referred to as "teacher-centered" or "directive", wHile a
teacher who displays democratic leadership practices is

- generally referred to as "student-centered" or
“nondirective".

McKeachie (1954) considers a classroom situation to be
more student-centered than teacher-centered if there is a
higher degree of one or more of the following: group
cohesivenesg, emphasis upon affective goals, instructor
acqebtance of inaccurate student statements, student
participatidn in’goal setting, ability of the group to more
or less determine its own fate, time devoted to discussing
personal problems and persornal experiences, student

participation, and student interaction.

[



Tuckman (1968) ha§ put forth a similar but somewhat
more elaborate definition of directiveness, and a scale for
its measurement. According to Tuckman, teacher behaviors can
be conceptually divided into those which are on a
"structure” dimension and those which are on an
"interpersonal" dimension. The directive teacher is viewed
as one for whom extreme concern with order, procedure, and
organization affects both the structure of the class and
rinterpersonal relationships w%th the students. On the
structure dimension, the directive teacher highly s}pyctures
and plans the course and classroom activity, minimﬁ:es
informal and group work (and even structures it wh‘\\it is
used), resists breaks in the pattern through the StPUé’ﬁF*ﬁg*s~~ﬁ’
of classroom and individual -activity, and places a premium
on factual Knowledge derived from absolute sources. On the
interpersonal dimension, the directive teacher maintains
férma] teacher-student relatidnéhips, minimizes students’
vopportunities to learn from their own mistakes,.uses
absolute and justi#iable punishment, fosters a formal
classroom atmosphere, and takes absolute responsib%lity for
grades. On each dimension, a nondirective teacher displays
the converse of these practices. Generally speaking,
directive teaching tend§ to be absolute, formal, and
structured while nondirective teaching. tends to be
tentative, informal, and unstructured.

As in the leadership research, the main dependent

variables, morale and productivity, are applicable in the
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classroom research. Morale is usually measured with a scale
of satisfaction with, or preference-for. the teacher or the
course. Some indicator of level of achievement such as
grades or scores on a standardized achievement test is
usually employed to assess productivity.

Paralleling the course of leadership research, many
researchers have sought to demomstrate the advantage of
either directive or nondirective teaching in terms of
learning and/or morale but the results have been largely
inconsistent and inconclusive. After reviewing the earlier
literature, McKeachie (1954) concluded that the hope that
one method could produce significantly greater benefits than
the other was probably unrealistic. Anderson (1959) 7
extensively reviewed the literature dealing not only with
directive and nondireétive teaching but also with
authoritarian and democratic leadership in general and
concluded that it was "impossible to demonstrate that either
of the two styles is most c}early associated with high
productivity or high morale" (p. 204). He emphasized that
the results of the directive-nondirective studies were
"especially contradictory" and it could not be stated with
any certainty that either style was associated—with improved
learning. However, he did grant the edge to nondirective
teaching insofar as morale is concerned. Simiqérly, in a
more recent review of the literature, Dubin aﬁd Taveggia
(1968) reiterated that the "data»demgnstrate clearly and

unequivocally that there is no difference" (p. 35) between
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approaches, at least when the productivity criterion is
final examination grades. |

A number of researchers have suggested that the failure
to find significant and reliable teacher effects in general
may be the result of ignoring individual differences among
students in the traditional process-product research
paradigm (e.g., Arlin, 1975; Cronbach, 1967: Cronbach &
Snow, 1977; Cunningham, 1975; Davis, Marzocco, & Denny,
1970; Domino, 1975; Dowaliby & Schumec, 1973; Gardner, 1974;
Newsom, Eichens, & Looft, 1972). Such a position was spurred

by Cronbach’s APA Presidential Address of 1957 (Cronbach,

1957) in which it was forcefully argued that the
experimental and correlational approaches should unite to
form an interactional paradigm.

It now seems clear that neither Organﬁsmicvnor
environmental variation alone can account for behavior (Vale
& Vale, 1969) and that a successful scientific psychology
must actively pursue principles which take into account the
variance accounted for by the interaction of organismic and
environmental variables (Endler & Magnussonj 1976; Magnusson
& Endler, 1977). Generally speaking, Lewin’'s (1951) precept
" that behaviouF is a functioﬁ of personality and environment
has been passingly acknowledged but selde put into
practice. This is not especially sQrprising given the
apparent valid{ty of Lewin’s axiom and th% depth of the
methodological and conceptual difficulties which appear to

be involved in carrying out effective person-environment

¥
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research (McCann & Short, 1982; Short & McCann, 1979)

ATl research is an endeavour within the bounds of
instructional psychology and classroom dynamics (Berliner &
Cahen, 1973) to look at educational outcomes such as student
achievement and satisfaction in terms of the variance
accounting capacities of the interactions of environmental

and organismic variables. It is a research orientation

rather than a research area and is developing parallel to
the general area of interactional psychology (see Endler §
Magnusson, 1976; Magnusson & Endler, 1977). The AT1 approach
recognizes that the combined effect of an educational
treatment, either teacher based or instruction based, and a
student variable may contribute to the variance in the
dependent variable in a multiplicative fashion. There may
indeed be educational treatments which have systematic
effects on educational results but the treatments may effect
different student; in dissimilar and even contrary ways. If
the effects of educational treatments can be moderated by
student variables, misleading conclusions may be drawn that
certain teacher or instructional variables have little
influence upon the teaching ouicbme being considered unless
pupil variables are considered in concert with teacher or
inétructional variables. It is hoped that ATI research wil]
facilitate the development of an adequate theory of
“instruction by gradually fabricating a matrix of pupil
characteristics and learning situations in relation to

several educational product variables'(Sa]omon. 1870). At
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,the least, 'the generaliiatfons gained from. jointly taking
into account organ1sm1c and env1ronmental var1ab1es relevant
to educat1ona1 outcomes can add to. the insight and perhaps
change the perspective of those actively involved in the
educative task. |
“interaction"fis a statistical term meaning that
treatments of a study have significant]y uneven and perhaps
contrasting effects on d1fferent subgroups of subjects.
Lub1n (1861) has discussed two types of interaction effects.
In the "ordinal"' case the ranK‘order of the treatments is
constant across all levels of the subject variable. In the
"disordinal" case the rank order of the treatments is |
Ndifferent for different levels of the subject variable. The
s1gn1f1cance of main effects may be ent1re1y mean1ng]ess if
a 51gn1f1cant dlsord1na] interaction ex1sts A caut1ous
1nterpretatqon of main effects can be made when a
s1gn1flcant \rd1na1 inkeraction is found‘if one ‘restricts
'the>exp1anatidn to the ranges»of the variab1es represented
1nlthe study. | th ordinal and disordinal interactions are
important ﬂf ATI research (Cronbach & Snow, 1977, p. 495).
For the purpdses of 111ustrat1on consider two examples
of 1nteraot10n wit 1n the present context. A d1sord1na]
interaction was fouqs by McCann and Fisher (1977) 1nvo]v1ng

s tudent dogmat1sm and perceived teacher directiveness in

,relat1on to student s'thfact1on with the teacher. The more
@ nondirective the teach r was perceyved to.be;.the more n

satisfied were thevnond mattc students and the less
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satfsfied were the dogmatic students. An ordinal interaction
was reported by Tuckman (1968). Cognitively comp lex students
were more satisfied with and tended to earn higher grades
from nondirective teachers as opposed to directive teachers,
whereas the less cognitivejy complex students reacted
similarly to.the two sfy]es.

ATI research hés uncoveréd a quen personological
variables which appear to moderatevthe effects of directive
and nondirective teaéhfng. Supporttve data have been found
when measures of student aUthofitarianism; dogmat}sm,
intel ligence, convergent;divebgént abilities, conceptual
Y}]eve], anxiety, compulsivity, achievement motivation, ‘
“»achievement orientation, locus of control,
independence-dependencé[ and extraversion-introversion have
been utilized. The interactive patterns have been similar
with achievement and satisfaction as the criteria:

In the following review of the literature, studies were
considered if significant elements of the instructional
treatment coincided with aspects of Tuckman’s (1968)
operational definition of direétivgness which has been
stated earlieri Of course, the basé] degree of
correspondence between Tuckman’ s definition of directiveness
and the treatments reporfed to have been delivered by'
respective authors must remain a matter of personal
judgement; reétricting inclusion to studies which entirely
and unequiVocally meet Tuckman’s criteria woula reduce the

relevant research to something less than a handful.- To be
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,included, thére also had to be some statistical evidence
that the particular personological variable did indeed

_ intéract with directiveness. In other words, studies with
nonsignificant findings were includéd if there was other
evidence that the personological variableAin questfon
1nterécted with directiveness, br elements of direétivehess,
in relation to achievement or satisfactfon, but excluded if
there was no other evidénce of such an interaction.
Intefactions invo]vfng aUthoritarianism

"Authorifarianism" is conceptualized as a personality-
style revolving around a -particular set of related beliefs
‘and attitudes which are generaiiy assumed‘to be clustered.
around nine componénts: convintjona]ism, powef.and |
toughnéss, destructiveness and cynicism, anti-intraception,
superstition’aqd stereotypy, projectfvity, overconcern with
sex, authoritarian submission, and authoritarian aggress{on
.(Adorno, Frenkel-Brunswik, Levinson, & Sanford, 1950). The
extent to which é person embraces an achoritarian ideology
can presumably be measured with some accuraéy by the F-Scale
(Adorno et al., 1950) or a modified version thereof .

After Feviewing several early studies on the effects of
teacher directiveness, Haigh and Schmidt (1956) described
some of the student differences which might 1nteract‘with
d{rectiveness: ”

They suggest on the one hand .the picture of a student
. who is flexible in his thinking, able to cope with
inconsistencies and ambiguities, understanding of

himself and probably able to enjoy and profit from the
give and take of group discussion. On the other hand
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they suggest the picture of a student who seeks the
definite, the concrete and the ordered, avoiding,
ambiguity and inconsistency, seeing himself (and 1ife)_
in stereotyped ways and who is probably able to gain

most in satisfaction and knowledge from a teacher
'centered class. (p. 300)
.Although the description resembles that of two types of
students at different ends of the authoritarianism
continuun, few researchers have tried to provide empirica1
verification }or such an interactive relatignship:

Tuckman (1968) found that nonanthoritarian vocational
highvschool students expressed greater satisfaction with
nondirective teachers while authoritarian students showed
1itt1e deferentiation in their level of satisfaction ith
one teaching sty]e or the other. Similarly, nonauthoritarian
students earned higher grades from nondirective teachers.
but authoritarian students received similar grades under
both styles Caution should be exerCiSed though, since the
interaction effects were only found in nonvocationa1 courses‘
and only attained the .10 level of significance. Tuckman
suggestéd that the full effect.ofnthe interaction‘may have
been~attenuated because in his.sample the F—Sca]e scores
were iower and had a narrower range than has'hsual]y been”
found in academic high schoo samples.

Teacher directiveness was estimated with the Student
Perception ‘of Teacher Style (SPOTS) scale which was
deveioped by Tuckman specifically for this study. The items
on the SPOTS scale are derived direct]y~fron his operational

definition of directiveness. Essentially, each student rateK/

his or her teacher on a 9-point scale on 17 items dealing
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with perceived teacher behavior and tne responses to the
items are averaged or summed to obtain'theﬁsigdeniLs/rating
of level of directiveness of the teacherirln Tuckman’s usage
of the scale, the mean student score for a class is taken as
an index of the teacher’s actual degree of directiveness.
McCann and Fisher (1977) furnished evidence that,
student authoritarianism and perceived teacher directiveness
are 1nteractive1y related to performance One hundred and
seventy- four students in two classes of each of six English
teachers at the Grade 11, 12, and 13 levels in an Ontario
secondary schooi rated their English teacher on the SPOTS
scale. Students also expressed their,attitudes’toward their
teacher on a teacher satisfaction scale and completed the
F-Scale and the Dogmatism Scale (Rokeach, 1960). Each
'student’s final English grade, iQ, sex, English:teacher's
sex, year, and academic program were determined from school
files. A third dependent variable, "z-grades", was deve loped
. by computing the z-score of each ééudent s grade, using each-
teacher’s students as a subsample. It was thought that
g-grades might be a better comparative index of standing
‘across teachers. It was.reasoned that grades can vary across
teachers because of each teacner’s accustomed mean and range
and that‘this variability, which may be unrelated to aCtualkr
" student performance, is somewhat corrected with z-grades.
Grades and z-grades correlated highly (r=.93) but
satisfaction scores were not correlated with ejther grades

-

or z-grades.
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There was ﬁoﬂevidence that student authohitarianism
interacted with teacher directiveness (as calculated in the
Tuckman study) in re]aiion to either achievement or \
satisfaction. Of course, the possibility of the occurrence
of a Type Il error cannot be easily dismissed since only six
teachers were included in fhe sample and>they did not
represent extreme scores.

However, when individual student SPOTS scale scores
were used in the analyses as perceived teacher directiveness
scores, meaningful relationships did emerge. Perceived o
teacher directfvehess and student authoritarisnism were
interactively related to grades and z-grades but not to
satisfaction. The more nondirective the teacher wés
perceived to be, thé higher were the grades of fhe

‘honauthoritarians and the lower were the grades of the
authoritarians. The z-grades of the nohauthoritariaﬁs‘and
the authéritarians were both somewhat higher when fhe
teacher was perceived to be ‘less directive but the
relationship was more pronounced for the nonauthoritarians.

In tangentially relsted research, Weiss, Sales, and
Bode (1970) used teacher F-Scale scores as indicators of
directiveness.since it is generally assumed that |
authoritarian teachers use directive teaching styles (e.g.,
McGee, 1955;‘Maney, 1859). They found that authoritarian
students were particularly dissatisfied with
nonauthoritarian teachers while satisfaction for | \

nonauthoritarian stUdents was not related to teacher
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authoritarianism. The results with«grades as the criterion
were parallel to those with satifaction, even when the j
effects of intelligence were taken into account. But as in
the Tuckman study, the interaction effects were only
significant at the .10 level, possibly in part because the
academic high school samclg consisfed of only four teachers
and 36 students. (The Weiss et al. study has been included
in th1s review because they assumed that they were dea]1ng
with the d1rect1veness dimension and not Because there was
any evidence that directive and nondirective teaching
behaviors were indeed being demonstrated.)

Although only three studies haQe dea]t with the
interactive relat1onsh1ps of teacher d1rect1veness and
student author1tar1an1sm to grades and sat1sfact1on a
fairly consistent composite picture can be sKetched; The two
ordinal interactions found in the Tuckman andIWeiss et al.
studies are complementary, and taken together are suggestive
of the disordinal interaction found by McCann and Fisher, at
least when grades was the dependent measure. It is somewhat
surprising that the»McCann'and Fisher research failed to
turn up any sign of an interaction when the criterion was
student satisfaction, particularly since they employed the
same directiveness measure as Tuckman and the same
satisfaction measure as Weiss et al. Taken globally thcugh,
the results of the three studies strongly suggest an

interaction involving student authoritarianism, such that

authoritarians perform better and are more satisfied in
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directive classes while nonauthoritarians per form better and
are more satisfied in nondirective classes.

Interactions involving dogmatism

“Dogmatism” is characterized as a closed-minded, rigid
cognitive style. Dogmatism refers more to the structure of a
set of beliefs and attitudes, while authoritarianism refers
more to the adherence to a particular set qf beliefs and
attitudes. Do&%atism can b? regarded as a "general
authbrifarianism" not oriented to any pafticular ided]ogy
(Barker, 1963). The Dogmatism Scale (Rokeach, 1960) is
‘assumed to tép the degree to which.a person can be
considered to be dogmatic.

Kerlinger and Rokeach (1966) factor analyzed the
F-Scale and the Dogmatism Scale together and provided some
‘, émpirical support for the two concepts of aﬁthoritarianism
put forth. Cofrelations between‘the two scales ranged from
.54 to .77. When tHe items:from both scales were factor
anafyzed,fa common core.of authoritarianism was found.
However, when further factors were extracted the two scales.
'-were factorially discriminable and dogmatism appeéred to be
a more general form of authoritarianism.

\ There is evidence that dogmatism interacts with
directiveness in a manner similar-tq authoritarianism.
McCann and Fisher (1977) also reported that perceived
teacher direcfiveness and student dogmafism‘were |
interactively related to grades,‘;-grades, and satisfabtion.

However, the relationéhips involving grades and z-grades



4 21
were better explained by the analogougsinteractive
relationships of perceived teacher directiveness and sthdent
authoritarianism mentioned earlier. But with satisfaction as
the criterion, the more nondirective the teacher was
perceived to be, the more satisfied were the nondogmatic
students and the less satisfied were the dogmatic students.
This relationship was maintained even after the variance
which could be attributed to the interactive relationship of
perceived teacher directiveness and student authoritarianism
was statistically partialled from the dependent variable.

In a following study, McCann and Hamilton (1978)
provided further evfdence tHat student dogmatism inWracts
‘with teacher directiveness in relation to satisfaction. More
specifically, the results suggeét that the structure
dimension of directiveness plays a more active part in the
interaction than does the interpersohalbdimension of
directiveness.

Four déscriptions of a hypothet%cal professor Were
constructed from the polar descriptions on the items of the*
SPOTS scale. Two were based on the items of the structure
dimension--directive-structure and |
nondireétive-structure-—and two Were based bn the items of
the fnterpersona],dimension--directive-interpersona] and
| nondirective-interpersonal. A sample of 320 randomly
selected introductory psychology students was divided
randomly into four equal groups‘and each group was given one

of the four descriptions. Students indicated their expected.
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degree of satisfaction with their hypothetical professor,
responded to a shortened dogmatism scale (Troldahl & Powell,
1965), and completed a corresponding “structure” or
"ﬁnterpersone]" SPOTS subscale to show the profile of a
professor with whom they woqjd be maximally satisfied.

As expected, the interactive relationship of dogmatism
and directiveness was sigﬁificant for those receiving
structure gescriptions but was nonsignificant for those
receiving interpersonal descriptions. On the structure
dimension, dogmatism was positively related to safisfaction
for those receiving directive profiles and negatively
related to satisfaction for those receiving nondirective’
profiles. The interaetion was disordinal. However, in
indicating their preferences for maximal satisfaction,
.students generally preferred intermediate ]evels of teacher
directiveness and their preferences were unrelated to
dogmatism. Only ene item on the structure‘subscale suppor ted
the expectation of an interactive relationship: dogmatic
students preferred a professor who is fact-oriented wh11e
nondogmat1c students preferred one who encourages
independent thinking.

Taken together, the results of the McCann and Hamilton
experiment suggest that student dogmatism does moderete ,
satisfaction when the teaching style is perceived to be
substantially directive or substantially nondirective on the
structure dimension, but both dogmatic and ndndogmatic

students by and large may prefer a teaching style that is
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neither excessively directive nor nondirective. Of course,
the results must remain merely suggestive, given the degree
of artificiality inherent in the research method emp]oyeq.
In a study by Grippin (1976), one section of an
undergraduate child psychology class was taught with a
traditional lecture format and another section was taught
with a more independent modularized approach whjch utilized
a weekly discussion class. With scores on a multiple choice
test covering course content as the dependent variable, it
was found that dogmatic students suffered while nondogmatic
stddents benefited from the more nondirective approach.
Except for the lack of a significant difference in
pérformance between dogmatic and nondogmatic students in
Grippin’'s directively tayght class, the éesults of the three
studies are congruous and consisten{. Appérently, directive
teaching is more suitable for dogmatic'students and
nondirective teaching is more suitable for nondogmatic A
students. On the basis of limited evidence student dogmatism
appears to be a promising mediating variable, particulaf]y
insofar as satisfaction_is concerned.
Interacfions involving inte11igence | .

, ;Cronbach‘(1967, p. 30) pointed out that general
intelligence may not be particﬁlarly useful within the
interactive context because it tends to be correlated with
successful performance in mosf instructional circumstances.
"Howeven,\after reviewiﬁgka number of studies dealing with

general and specific abilities, Cronbach and Snow (1977, p..
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496) conclude that, contrary to their own expectations, "the
abilities that most frequently enter into interactions are

general." In the ATl research which centres on directiveness
as an instructional variable, it appears that only measures
of general intelligence, verbal intelligence, or
quantitative intelligence have been used.

McCann and Fisher (1977) also considered the potential
interactive relationship of student intelligence and
perceived teacher directiveneés to achievement and
satisfaction. No support was found for an interaction effect
when achievement was the dépendenf variable but there
appeared toibe some support for such an interactive
relationship when satisfaction was the outcome variable.
Satisfaction and intelligence were posifiveiy related when
the teacher was perceived to be nondirective and negatively
-felated when the teacher was perceived to be directive.
However, the variance accounted for by the 1nteractionKOf\
-student intelligence and perceived teacher directiveness
could be statistically explained by the significant
interaction of student dogmatism and perceived teacher
v directiveness. Alternatively though, the vafiance accounted
for by the interaction of student dogmatisj and perceived

teacher directiveness could not be explained by the

1
interaction involving intelligence.
A disordinal interactive relationship involving general

"ability, an aspect of teacher directiveness, and performance

was reported by McKeachie (1954). Teachers were classified

/
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according to how much opportunity students had to ;tate
opinions and ask questions. Low abilityystudents per formed
better when there was little opportunity to speak out while
high ability students performed better‘when there was
greater opportunity to speak out.

‘Wispe (1951) compared the achievement of students in
sections of a college social relations course which were
either directively or nondirectively taught'. Four,
instructors were asked to teach their sections in a formal,
subject-matter-oriented style and four instructors were
asked to teach their sections in an informal,
student-oriented way. Observations were made to ensure that
the instructors were fulfilling their assigned roles.
Ability was détermined from SAT scoreé. Persons low in .
ability profited more from directive teaching but there was
no difference for perspns’high in ability. There was also no
main effect for directiveness.

Ward (1956) examined the test performance of studgnts
in directively and nondirectively taughﬁ Coilege physics
classeg. A]though;Ward did hét expficit]y test ATl effects,
Cronbach and Snow (1877, p. 321) conclude that directive
teaching was superior to hondirective teaching for students
low in ability. Students of high ability did equally well
under both sty1e35 _ -

Schantz (1964).exposed groups of high and low ability
pupils to eithér'direct or indirect teaching.

"Directiveness” was decided on the basis of Flander’'s system
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(Amidon & Flanders, 1963; Flanders, 1966). According to
Amidon and Simon (1965) who had access to the full report,
high ability pupils scored higher on a science test after
indirect teaching than after direct teaching.

Flanders (1965) compared student achievement in the
‘social studies and geometry classes of directive and
permissive teachers at the Grade 8 level. In both courses
‘permissive teaching was slightly more advantageous for
students with higher intelligence. The effects were weak
even though 31 teachers and over 300 students were included
in the sample. |

Bar-Yam (1969) examined the potential interaction of
intelligence and perceived goal-direction, formality, and
organization in relation to performance and satisfaction.
"Perceived” referred to mean student perceptions within each
class. Although there appeared to be no significant
interactions in relation to achievement, Bar-Yam
nevertheless concluded from a supplementary analysis that
highly intelligent students did better in more nondirective
classes while there was no difference for less intelligent
students. With course satisfaction as the criterjon, there
was a significaqt interaction between intelligence and
perceiggd organization. Organization seemed to affect
intelligeﬁt students but not dull students.

“GuetzKQw, Kelly, and McKeachie (1354) looked at the
per formance and method preferences of students in psychology

classes which varied on a continuum of directiveness. Eight

O
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teaching assistants taught each of their three sect1ons w1th
a d1fferent teaching sty]e recitation, discussion, or
tutorial. Ability did not interact with teaEhing style in
’relation to either finaltexaminatten grades or the teaching
style preferences of the students. lt seems plausible, |
however, at least in regard to grades, that the effects may
have been attenuated because all of the students shared the
same 1ectures, text, and assignments.

Herman Potterf1eld Dayton and Amer shek (1969) also
tested the 1nteract1on of ab111ty and d1rect1veness in
relation to ach1evement. Mean class ability rather than
individual ability was used in the analysis. There was no

~sign of an- 1nteractwon effect perhaps because on]y 18
c]asses were 1nc]uded in the sample and the method of
analysis lacked power (Cronbach & Snow, 1977, p. 321).

Hutchinson (1863) compared the achievement of ;students

‘in experimentat classes in which the teachers attempted to

promote’independent thinking to students in control classes

in which the teachers demanded the recall of given

information. Cronbach and Snow (1977, pp. 329-332)

reanalyzed Hutchinson’'s data and concluded that no

- generalizations could be.made about the existence of an
ability x style interaction.

o In tangentially re]atedaresearch, Wallen and detke

(1963) reported that "dull, dependent primary children

seemed to learn most when their teachere were cold and

controlled, while the able, independent children did better
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with permissive teachers"” (Cronbach & Snow, 1977, p. 462).
Of course, intelligence and dependency appear to have been
confounded, so the significance of the finding in the
present context is open to question. S |

Studies by Rizzuto (1970), Babikian (1971), and O%lander
and Robertson (13873) failed to.produce any evidence of
interactive relat1onsh1ps 1nvo]v1ng student ability. It
should be stressed however, that according to their '
‘authors, inductive and deductiveiepproaches were compared in
the Rigzuto study and expository and discovery teaching were
compared in the studies of Babikian and Olander and
Robertson. The actual treatment de]ivefed }o the subjects tn
the Rizzyto study, as described, did not seem to clearly "
embody aspects of the directiveness dimension but treatments
in the Babikian research were at least superficially
suggéstive of directive and nondirective techniques. The
treatments of Olander and Robertson did seem to’inyolve
directiveness as it is understood here but it should be
noted that three subscores on the Stanford Achievement Test
~ were used 1nstead of a more genera] intelligence géasure
and, according to Cronbach and Snow (1977), regression
slopes were calculated incorrectly. Cronbach amd_Snow:(p.
313) "doubt that any interaction in the population is
indicated by these data."

Although they do not deal explicitly with c]assroom
instruotion,va series of studies by Calvin, Hoffman, and

/
Harden (1957) do seem relevant to the present discussion.
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Calvin et al. experimentally compared the effects .of
authoritarian and permissive supervision on groups of dull
- and bright studente during a‘"Twenty Questions" problem .
solving task. H%gh and low ability groups of six to eight
undergraduates were formed byveeTecting from the upper and
lower extremes of general ability. Number of questions
needed to solve a problem and percentage of problems solved
eerved as the two dependent variables. Dull groups per formed
significantly better in>the authoritarian condit4on and
bright groups performed siénificantly better in the
permissive‘condition.“Du]] groups also enjoyed the
experiment more when they were in the authoritarian
condition but bright groups enjoyed the experiment when they
uere in eithervcondition. In two Pepifcations of the
experiment the resulfs were in the same direction but did
not\ach1eve stat1st1ca] significance, p0551b]y because of
the smal] number of students involved in the exper1ments

" In summary, the hypothes1s Fhat intelligent students
thrive in a nondirective atmosbhere while less intelligent
students are‘more successful with directive teacning has
gained a fair degree of support in the ]iterature to date.
" In regard to ach1evement a number of %hd1nal 1nteract1ons
have been reported (Bar- Yam 1969 F]anders. 1865; Schantz,
1964; Ward, 1956; Wispe, 1951). These studies are evenly
sp}it as to whether more intelligent or less intelligent
students are more sensifive to differences in teaeher

directfveness. Taken togefher,“they give credence to the
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- disordinal interactions reported by Calvin et al. (1957},

McKeachie (1954), and Wallen .and Wodtke (1963). The lack of

findings in the Guetzkow et al. (1854) experiment might be

_ attributable to the lack of strength of the treatments,

while the failure of the Herman et al. (1869) research seems
quite possibly to be linked to the lack of statisfical power
in the design. As‘for other failures to find interaction
effects, the reported results of Olander and Robertson
(1973) apparent ly cannot be trusted and data used in a
secondary analysis are not readily accessib]e,vthe gtudies
by Rizzuto (1970) and Babikian (1871) did not seem to
adequately involve directiveness, and the Hutchinson (1963)
research utilized only one limited aspect of directiyeness.
Only the MéCann and Fisher (1977) findiné of no interaction
seems not to offer a ready apology. Understandabiy, fgwer

N

studies have dealt with the interaction of satisfaéﬁ; ,

intelligence, and directiveness. Nevertheless, the o:ainal‘
interact ions reported by Bar-Yam (1969) aHd Calvin et al.
(1957) are complementary and taken together they are
supportive of the disordinal interaction found by McCann and
Fisher (1977). It is noteworthy that the results of all of
the studies which‘reported significant interacfions in
regard to grades and satisfaction were in the appropriate
direction to offer supporf tb the génera] hypo?hesis;
Interactions involving convergent-divergent abilities
Convergent thinking reférs to deductiVe‘problem solving

which converges upon the one "correct" solution to a
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problem. The ability to think convergently loads heaJﬁly on
general intel]igence. Divergent thinkipg'involves generating
a number of alternativé solutions to a problem and hés often
been employed as an operational technique for assessing
creativity. The nature of the problem dictates the kind of
thinking which is most beneficial but persons differ in
their éapacity and preference for generating each of the two
cognitive strategies. The correlations reported between
convergent and divergent ability have generally been Tow-
indfcating that they are separate abilities (Zussman &
Pascal, 1973). .

Convergent and divergent ability have been suggested as
student variables which may interact with teacher ‘
directiveness in relation to performance and satisfaction.
Brophy and Good (1974) delineate the nature of the expected
interactive re]ationships:

In general, however, data from several sources
suggest that both convergent teachers and convergent
students prefer a well-organized businesslike,
achievement-oriented classroom with a clear-cut
structure established primarily by the teacher. In
contrast, divergent teachers and students are less
achievement and structure oriented, preferring instead
a teaching approach involving minimal structure, highly
personal interactions, and encouragement of everyone to
follow his own interests. (p. 251)

Although the number of studies utilizing measures of
convergenf or divergent ability within the present context
is extremely limited, the findings are consistently

supportive of this interactive pattern.
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Domino (1975) made a fairly direct test of the
hypothesis that divergent abi]ify and teacher directiveness
are interactively related to performance. Of 328
undergraduates in an English course, 20 scbring high and 20
scoring low on a.test of divergent ability were assigned to
" two Sections taught in a traditional manner and two
sections taught in a ’'tutorial’ manner that emphasized close
interaction between teacher and student and placed a premuim
on the generation of ideas related fo the creative and
analytical aspects of poetry" (p. 10). Although there were
no significant main effects for teaching styie or divebgeﬁt
ébility on a common final examination of course content,
high divergent students scored higher under the Sem%nar
*style while low divergent studenfs éarned higher scores when
taught in. the traditional manner.

Doty (1967) exposed introductory pyschology students to
| q;2-week section on physiologicallpsychology using either a
conventional lecture, a taped lecture, or a shal] group
discussion method. For the purbdses of this review, the
taped lecture éondition can be disregardeﬁ. Performance was “
measured with a multiple-choice test based on course r
content; satisfaction was gaged with an attitude scale of
favourability toward the teaching method at the end of the
treatment period. Doty’s data show that diVergent ability is
posfiively related to achievement in small-group discussion
classes and negatively related to achievement in |

¢

‘conventional lecture classes. Doty’s analysis relied
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entirely on separate correlations for each sex within each
condition. Except for the correlatfon between divergent
ability and achievement for males in the conventional
lecture condition, which approached significance, all of the
correiations pertaining to the interaction involiving
achievement were significant. In regard to satisfaction, all.
of the correlations were in tHe right direction but none
'were significant.vSuch an analytical technique is not
particularly powerful and "there may be other interactions
in the data that the analysis failed to make evident"
(Cronbach & Snow, 1877, p. 472).
In a study of instructional preferences, Ycas and
‘Pascal (1973) found that convergent students preferred
lectures, professors who empiby a high degree of structure,
structured study with another student, and cbmputerized
insfruction. Divergent students preferred student-centered
seminars, re]éxed but st}mulating professors, free-wheeling
student-run Study with another student, and independent
study courses. Thé préferences of convergent‘and divergent
students seem to dif%er on the directiveness dimension,
convergent student§ preferring directive teaching strateéies
and divergen} students preferring nondirective techniques.
| Interactive relationships involving convergent‘ability
appear to be the converse of interactive re]atiénships
involving divergént ability. Since convergent and divergent
ability tend to be uncorrelated, it may be worthwhile in
future research in this area to measure both Kinds of
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ability and scale subjects according to the degreesto which
they are more or less convergent than divergaent in their
capacities. Interactive relationships may be attenuated if
both abilities are not taken into account since persons who
are high or low on one ability may also be‘high or low in a
parallel fashion on the other abi]ityu-TherefoEe, for
example, a person who is high in divergent ability and low
in convergent ability may be much more satisfied with a
ndndirective teaching style than a person who is high on
both divergent and convergent ability, even though they both
have the same divergent ab111ty score. Such a composite
variable should increase the power of ATI research employ1ng
these variables.
Interactions involving conceptual ]evel

| Harvey, Hunt, and Schroder {1961) developed a'.
concept&a] system theory which resembles a quasi stage
theory of aUthoritarian tendencies, the progression being
from a set of characteristics in the first stage or system
resembling authoritarianism to a set of characteristics in
the fourth stage or system not unlike nohauth?ritarianism.
Similar in focus to Rokeach’s (1960) theory of dogmatism,
"system"” refers to the organizational structure through
which information fs brocessed rather than to the content of
the information that is processed. Systems essent1a1]y vary
along dimensions of abstractness and integrative complexity.

Hunt (1971) has evolved the theory into a more

continuous variable he refers to simpiy as "conceptual
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levelé (CL). CL represents a continuum of cognitive
compiexify. High CL persons'are creative and flex%ble,
relatively tolerant of stress, and tend to engage in a high
degree of exploration, while low CL persons arekrelatively
incapable of developing their own concepts, categorical, and
highly dependent ‘upon external standards.

At least 10 studies have reported positive correlations
between CL and general ability (e.g., Chan, 13975: Noy &
Hunt, 1972; Raphael, 1975). Accbrding‘to Hunt, Butler, Noy,
and Rosser (1978), persons low in ability are almost always
low in CL but persons high in ability differ dramatically in
CL. Therefore, the more select the sample is in terms of
ability, the lower is the correlation between ability and
CL. |

Hunt (1971) states that any attempts to mafch student
conceptual,]eveisvto teaching styles should consider the
degree of structure in the s%yle as thé critical variable:

)

The .heart of the CL matchiné model -is a generally

inverse relation between CL and degree of structure:

Low CL Tearners profitting more from high structure and
high CL learners profitting more from low structure, or

in some cases, being less affected by variations in
structure. (p. 44)

Several studies have provided support for this assertion but
few studies have employed environmental variables which are
closely related to teacher directiveness as it is defined
here. In light of the strdng structure component of

directiveness,‘this is somewhat surprising.
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Tuckman (1968) has made one of‘the most direct tests of
the hypothesis ‘that performance and satisfaction are
interactively related to CL and teacher direétiveness. It
should be noted, however, that Tuckman used anrobjeétive
test (Interpersonal Topical Inventory) for assessing CL, and
it is based more on the earlier Jconceptua] systems"
approach than on the CL approach per se. Tuckman found that
System IV students, at least those in vocational courses,
showed less preference for, were less satisfied with, and
tended to earn lower grades from directive teachers.
Students with lower conceptual systems reacted similarly to
the two Styles.

| King (1974) also tested the hypothesis using a
vocatibha] secondary school sample and Tuckman’'s measure of
directiveness. gzjike Tuckman, King gaged CL in the
conventional manner with the Paragraph Completion Test
(Hunt, Lapin, Libermam, McManus, Post, Sweet; & Victor,
1968). With grades in reading and shop classes as the,
dependent variables, no interactions were significant. A
measure of satisfaction was not included in the test
battery. |

Similarly, Vinson (1877), with a sample of Black
American secondary school students, found .no interactions
using Tuckman’s measure of diréctiveness and the Paragraph
Completion Method with teacher assigned grades in English
and social studies as the cr{terion and the effects of

intelligence statistically controlled.
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Zampogna, Gentile, Papalia, and Silber (1976) did find
significant disordinal interactions using Hunt’'s Paragraph
Completion Method anq classes exposed to teaching strategies
which seemed to differ on the dimension of directiveness. A
traditional and a more individualized environment were
experienced for one semester each, in a balanced order, by
154 secondary school students in French and Spanish classes.
The traditional environment was characterized in part by
teachers teaching their class as a whole, unilaterally
structuring all classroom activities, assigning the same
homework to all students, and determining what additional
ltanguage games, films, cultural activities, and :
conversational topics were introduced and used. In the
individualized environment, students worked alone,
one-to-one, or in small groups approximately 80 percent of
the time, stﬁdents cooperated with the teacher in planning
their time and Kept records of their own progress, and one
class peridd per week was set aside "for large group
activities such as films, guest speakers, cultural
presentations by the teacher or students and analysis and
reaction to classroom activities and procedures” (p. 444),
After experiencing both strategies, students indicated the
learning environment they preferred and which environment
they felt they needed to méximize their rachievement. As
expected, students with low conceptual level scofes had a
étrong preference and need for a traditional‘teaching v

approach while students with high conceptual level scores
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had a strong preference and need for a more individualized
teaching approach. On a test of speaking sKills, which was
one of four achievement tests given, students with a high
éonceptual level had higher mean speaking gain scores in,the
individualized environment while students with a low
conceptual level had higher scores in the traditional
environment .

In a study by Robertson (1973), all subjects were
exposéd to two teachiné'methods which differed in the degree
of structure. Low CL subjects, as predicted, judged the more
structured treatment (lecture) to be more helpful for
learning than did the high CL subjects. Surprisingly, there
were no differences between CL groups when they were asked
which treatment they liked best.

McLachlan (1969) asked subjects to give their own
impressions of Picaéso’s "Guernica" after being”exposed to
either a lecfure or a discovery learning condition aimed at
gaining familiarity with the painting. Persons with low CL
performed better in the more Strhctured 1eéture than in the
diécovery condition. There were no differences for subjects
with high CL: |
| Hunt (1971) also mentions two other studies which lend
support td his contention that instructional structure and
CL are interactively related to performanée. Heck (1968
found that the communication skills of persons with tow CL
improved more in a structured human relations course while

persons with high CL gained more from an unstructured
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sensitivity training group. Bundy (1968) found that a
structured guide in a course on effective decision making
was beneficiél for administrators with low CL but was
detrimental for administrators with high CL. The extent to
which the treatments in these two studies resembled
directive and nondirective teaching appears rather
questionable, particularly so in respect to Bundy's
research.

The evidence for an interactive relationship between CL
and teacher d@rectiveness with performancé as the dependent
variable appears to be somewhat tenuous and inconsistent.
Tuckman (1968), Zampogna et al. (1976), MclLachlan (1969),
Heck (1868), and Bundy (1968) each provided data which point
to the existence of such an interaction. Only Tuckmgn
specificél]y dealt wfth.teacher‘directiveness, but when King
(1976) and Vinson (1977) used the same directiveness measufe.
as Tuckman no significant effects were found. This is
particularly disturbing in light of the rather indirect
nature of the majority of the corroboratihg evidence. Little
work has been done with satisfaction as the dependent
variable. Tuckman’s data do support an interaction invoning
satisfaction but the results of Robértson“s (1973) study are
equivocal. Rather strong evidence was obtained in regard to
"preference" and enQironment "needed for maximum
achievement" in the study of Zampogna et al. (1976).

Cronbach and Snow (1977) concluded thét:
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the findings of the Hunt program sugge;f, though weagly
and inconsistently, that Low-CL students are he lped by
more directive teaching, whereas Highs do better when

they have more control over the situation. (p. 381)
After a brief review of the literature on the interactions
of student and teacher chabaéteristics, which included
several studies not pertaining to directiveness, Brophy and
Good (1974,%p. 267) were' somewhat more generous in their
appraisal of the CL reseafch. They concluded that CL was, of
the variables they reviewed, "the most promising as a basis
for profitably matching teachers and students."”

Interact ions invo1ying anxiety

Several researchers have reasq;id fhat pupil anxiety

should interact witH teggher directfé%@ess in ref%tion to

Iy
achievement and satisfaction. Perf" i

Keachie (1851, 1961)
is most typical in his argument. M§K éEhie reasons that |
since anxiety is increased by uncertainty, the anxious-
pérson will be most anxious in nondirective classes “"where
the instructor’s organkzation is poor and the students have
little awaréness‘of where they are going and what will
happen next" (1961, p. 134). Anxiety control is facilitated
in a hiéhly StructUred classroom. Furthermore, lack of
structure increases anxiety, which in turn inhibits 3
spontaneity, which is jtself beneficial in an unstructured
classroom (McKeachie, 1951, p. 158). It is assumed that when
.the generally anxious student is able to Keep h{é anxiety
responses at a minimum,;he is more able to concentrate on

the task and should, almost by definition, also be more

satisfied and cohtent.
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Pehhaps.the strongest support for the interactive
.Q{edictfon is contained in a report by Dowaliby and Schumer
(1973), which has been mentioned earlier. Dowaliby taught
one section of an introductéry psycho]ogy‘course according
to a’stddent-cehtered prescription and another qccoraing to
a teacher-centered prescription. An anxiety scale was
administered at the beginming of the semester. Scores on two
multiple-choice tes}s based on class content served as the
per formance criteria. The ana]ysis revealed significant
disordinal interactions but no treatment main effects. High
anxiety students achieved higher scores in the
teacher centered class than in the student- centered class
‘ while the opposite effect occurred for low anxiety students.
The experiment was successfully rep11cated by Domino (1975).

qualiby and Schumer also carried out an interesting
supplemental stedy. Students in an‘jhtroductory educational
psycholpgy‘eourse responded halfwayuthrough the term to an
anxiety scale and a questionnaire designed to appraise the
- perceived structure of the course-. Two course examinatiohs
Were‘used as dependent variables. Surprising]ygbwhen extreme
SCorers on the perceived structure measure were retained for
~analysis; eséeﬁtially the same disordinal interaction
emerged as in the earlier manipulative study. That is, even
though the teaehfng style was held constant, high anxietyi

students received higher grades when they perceived the.

course to be structured while low.anxiety students d%a

better when they perceived the course to be unstructured.
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Harmon’s. (1978) doctoral research dealt with the
interactiVe relationship of anxiety and structure to
learning at the elementany school 1ev¢]. Highly structured
teaching resulted in greater gains in Know]edge for high
anxiety fifth and sixth gradersirln contrast, the
achievement of low anxiety students was enhanced relative to
that of high anxiety students when the\teaching was faif]y
unstructured. |

.Grimesvand Allinsmith (1861) compared the performance
of anxious children exposed to a structured, authoritarian
reading program and a less structured, whole-word approach
during the first two years of elementary school. The
treatments in ‘the Grimes and Allinsmith study cannot
confidently be regarded as full-blown directive and
. nondirective contfasts, at least not from the information
dwhich has been provided by the authors. The findings are
significant énd in the expected direction but probab]y‘
should be looked upon as‘suggestive rather than as strongly
sUpportivF‘Of the genepgl interactive Hypothesis. With IQ
‘statisticéily controlled, the correlation between
machiévemeht on a Grade 3 reading test and anxiety was -.02
'invtheﬁétructured program and -.23 in the unstructured
program. Children. in the structured classes generally did
better than children in the unstructured classes th the
anxious pupils were partiéu]arly handicapped in the

unstrugtured classes. -

s Qi}gﬁ'-'{ N
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At another point in their paper,showever, Grimes and
Allinsmith (1961, p. 265) compared the mean achievement
scores bf groups comprised of pupils extremely high-high,
high-low, low-high, and l§w~low on anxiety and compulsivity.
If these mean scores are plotted for high and low anxiety
pupils, a clearly disordina] interaction emerges. On the
basis of these data, which Grimes and Allinsmith did not
analyze in this manner, it appears that high anxiety pupils
achieved to a higher degree in directive classes while low
anxiety pupils achieved to a greater extént in nondirective
classes. : ﬁk

buffey’(1974) predicted that on an achievement test
given after a 1-week course on crime and‘de1ithency at the
Grade 9 level, high anxiety students would score higher than
low anxiety student$‘in’a "democratic” classroom while low
anxiety students would score'higher than high anxiety
students in an "authoritarian" classroom. The rationale for
the alternative prediction is not stated in the repori
available to the author.‘In any case, the hypothesis was not
substantiated. But the f1nd1ngs did not lend any support to
the usual hypothes1s either. ,

Other researchers have also more 6r less indirectly
tested the interactiyé~propqsitioh.’Bennett (1976) and Mann
(1969), wusing Clusgérfanalytic strategies, concluded that

anxious students preferred teacHer-centered,approaches.

Bennett also uncovered a similar pattern for achievement

relationships. Heil, Powell, and Feifer (1960) te®® found
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that "anxious students had a great advantage with superior,

orderly teachers" {Cronbach & Snow, 1977, p. 459).

Research carried out by Porteus (1976) tends to
comp]icate the nature of the interactive relationships of
anxiety and directivenesss. Porteus found that neither
anxiety nor intelligence alone interacted with directiveness
but that combinations of the two personological variablés
did enter into sucH an 1ntq§%§if@gf A directive approach was
beneficial for ab]e—anxious1aﬁéﬂn$néble—noﬁanxjous students
while a nondibectivg sfy]e improved the perfdrmahcé of
able-nonanxious and nonable-anxious students. There was also
some evidence that nonable-anxious students were more
satisfied with the hondirectﬁvefthan with the directive
”toach.

Peterson (1877, 1979) employed four treatments
Jébntaining different combinations of structure and

: banticipétion——high structure-low participation; Tow
structure-high particﬁpation,ﬁhigh structure-high
participation, and low structure-low participation. The
first two resemble directiveness and nondirecfiveness
respectively. In the 1977 study, carried out at the Grade 9
level, nonable-nonanxf®ous pupils had higher achievement with
directjve teaching, as in the Porteus study. However, this
finding was not replicated in the 1979 study carried out
with college students. The 1977 reséarch also émp]oyed
student attitude (toward the teacher, the instructional

method, etc.) as a dependent variable but no significant



interactive relationships emerged.

In summary, high anxiety students did better with
directive instruction in the studies of Dowaliby and Schumer
(1973), Domino (1975), Harmon (1978), Grimes and Allinsmith
(1961), Bennett (1976), Mann (1969), and Heil et al. (1960).
Each of these researchers a]sd reported that low anxiety
students did better with nondirective instruction except
Bennett, Mann, and Heil et al., who concluded that there
were no differences forv}ow anxiety students. Only Duffey
(1874) and Peterson (1979) found no differences for low or
high énxiety students but the results of the Porteus (1976)
and the Peterson (1977) studies reméin puzzling and do not
submit readily to interpretations based on éither anxiety or -
abi]ity. | |

Little can be said about the interactive re]ationéhip_
in regard to satisfaction. Only Bennet (1976), Porteus\
(1976), and Peterson (1977) have given it any égnsideraﬁgon.
Bennett’s study was far from a direct test of the hypothesis
* but he did report that high anxiety pupils preferred
| directive teaching whi]e low anxiety pupilsdshowed no
preference. In céntrasgﬂ Porteus found that anxious students

low in ability were more satisfied with the nondirective

abproach. This finding is in direct opposition to Bennett’s
finding and to the findings of McCann and Fisher (1977),

Bar-Yam (1968), and Calvin et al. (1957), whé used ability
rather than anxiety as the student variabfe. Peterson found

no interactive re]ationships.involving attitude. Mbre



46

research with satiéfaction as the criterion is clearly
necessary‘before confident conclusions can.be reached.
Interactions involving compulsivity
The compulsive person tends to defend against anxiety
by manifesting an overly strong need to be methodical and to
have the environment arranged in an orderly fashion (Levitt,
1967, p. 25). Motivationally and pérceptua]iy oriented by
excessive concerns about orden and exactness, the compulsive
persoh can be described as "relatively rigid, preoccupied
with smé]l details,linhibited An spontaneity, conforming,
perfectionistic, seeking certainty, and intolerant of the
ambiguous or incongruous situation" (Grimes. & Allinsmith,
1961, p. 252). |
Comrey (1965) factor analyzed %&ores on a number of

items on several personclogical dimensions and isolated a
"“compulsion” factor with the following loadings: need for
order (.72), love of routine (.62), drive to finish (.61),
" meticulousness (.55), cautiousness (.53), impulsiveness
(-.37), and personal grooming (.35). The similarity to the
description by Grimes and Allinsmith seems evident. It
should be noted that "need for order", which had the
heaviest loading, has been operationalizéd by Edwards (1959)
as a Man{fest need to: |
have written work neat and organized, to make plans

before starting on a difficult task, to have things
organized, to Keep things neat and orderly, to make

advance plans when taking a trip, to organize details

of work, to keep letters and files according to some

system, to have meals organized and a definite time for
eating, to have things arranged so that they run
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smoothly without»change. (p. 11)
Again, the similarity of "need for order" to the description
of compulsivity by Grimes and Allinsmith is apparent.

Thé‘Grimes and Allinsm{ih work (1961) reviewed in the
preceding section on anxiety also considered the poten}ia]
interactive relationship of pugi1'compu]sivity andvteaching
structure to achievement. Compulsive children did perform at
a higher level with the structured approach than with the
unstructured approach. Compulsive children also performed
better than noncompulsive children in the structured \
classes. However, the interaction effect was very weak and
was nonsignificant when anxiety was statistically taken into
account (Cronbach & Snow, 1877, p. 415]). :

Goldberg (1968) found that student éompu]sivity and
perceived teacher “authoritarianism" interacted in relation
to the self-reported amount of se]f—inﬁtiafed and required
work that students carried out{/fn a samplie of junior high
school béys and their male soéia] studies teachers.
Compulsive students did less while noncompulsive studehts
did more when the teécher was perceived as nonauthoritarian.
The items used to tap the peréeived authoritarianism’of the
teacher characterized the authorifarian tgacher as "strongly
directive, impatient with academically inferior pupils, and
generally rejecting of pupils” while the nonauthoritarian
teaéher was charaéterized as "permissive > concerned
with individual pupils’ needs, and genera: iccepting of

pubiTs" (p. 3).
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‘f Two other studies at least superficially resemble ATI
studies employing compulsivity and directiveness as
independeﬁt variables. Bar;Yam (1969) reported that
secondary school students who scored high on Edward’'s (1959)

Need for Order subscale showed a marked disadvantage in

terms of achievement in classes where teaching was perceived
to be more goal-directed and structured. Whén satisfaction
was the criterion, the interactive re]afionship was
nonsignificant. It should be recalled that ;perceived"
scores referred to the average perception of students in a
class, rather than to individual student perceptions, in
Bar-Yam’s research. Perceived formality and perceived
organization also entered.into significant interactions with
achievement. and satisfaction as the criterion variables.
Need for order was related to achievement as a function of
- formality and to s;tisfaction as a function of organization, -
according to Cronbach and Snowy(1977, p. 464). .

“*  Smith, Wood, Downer, and Raygor (1956) also provided
data that may be 1nierpreted to-mean that compulsive
students are at a disadvantage wfth directive teaching while
noncompulsive students beaefit from such an approach. Smith
et al. did not u$e a measure of compulsivity per se bﬁt
instead a measure»of "permeabi]ity". How similar
permeability is to compulsivity is open to question but
Cronbach and Snow (13877) did draw a parallel betweeﬁi?he two

constructs:
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Synonyms suggested for "permeable" are schizoid and
disorganized; it thus seems to resemble the low
compulsivity of the Grimes study. (p. 416)

Smith et al. exposed eiéht groups of university remedial
reading students to directive teaching for a few weeKs and
then switched to nondirective teaching for a similar length
of time. The order of treatments was reversed for eight
-other equated groups. Only anxious students were included in
the analysis. Permeable students made greater gains with
direétive teaching; nonpermeable students made greater gains
with permissive teaching.

The evidence for a predictable interactive pattern with
compulsivity as the student variable is rather weak. The
GEimes and Allinsmith and Goldberg findings'tend to support
one interactive pattern: compulsive students profit from
directive teaching while noncompulsive students profit from
nondirective teaching; the findings of Bar-Yam and Smith et
al. another: noncompuisive students benefit from dfrective
teaching while compulsive students benefit frém nondirective
teaching. It might‘be argued that the research supporting
the first pattern %s of a more direct nature and that it is
therefore the favoured pattern on the basis of limited
evidence. Nevertheless, it is not clear from the extended
definitions of compulsivity whether students should do
better in a directive or a nondirectiVe classroom. For
example, it might be argued that being "inhibited in
spontaneity" should make success more difficult in a

nondirective situation where a substantial degree of
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interpersonal interaction is expected, but being
"preoccupied with sma"l detéils" and "perfection" might
compensate for the lack of spontaneity and promote success
in projectg where there is a lack of external guidance. Qn
the other hand, "need for order"” may override \
"meticulousness” and "drive to finish" and foster
productivity in a directive class. Evidence for interactions
involving satiéfaction is scant indeed, with only Bar-Yam's
percei?ed organization variable giving a positive hint.
However, that should not be looked upon as particuiarly
damaging since of the four works cited here, only that of
Bar-Yam considered sétisfaction as a criterion.
Interactions involving achievement motivation

"Need for achieveﬁent" is often referred to as the
“achievement motive". It may be defined as an energizing
condition that causes the individual to seek to achieve his
internalized stéﬁdards of successful performance (AtKinson &
Feather, 1966). In AtKinson’s e]aboréted theory of
achievement motivatipn (Atkinson, 1964; Atkinson & Feather,
1966), both need for achievement and gnxiefy determine
resultant achievement motivation. Persons who are high in
need- for achievement and low in anxiety are said to have
htgh achievement motivation; individuals who are low in need
for achievement and high in anxiety are said to have low
achievement motivation. Persons high in achievement
motivation perform better ih and choose achievement

~situations where the probabilty.of success is intermediate,
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whereas persons low in achievement motivation perform better
in and choose achievement situations where the probability
of success is either relatively high or relatively low but
not intermediate. _
‘Cronbach (1967) refers to high achievement motivation
as constructive motivation and to low achievement métivation
as defensive motivation. According to his formulations:
defensive pupils will learn most if the teacher spells
out short-term goals, gives a maximum of explanation
and guidance, arranges feedback at short intervals to
Keep the pupil from getting off the track--in general,
if the teacher maximizes opportunity for dependence.
The constructives, on the other hand, should face
moderately difficult tasks where intermediate goals are
not too explicit; feedback should be provided at

. intervals, for the purpose of teaching them to judge
themselves rather than for motivational support.
Perhaps these are the pupils most apt to profit by a
shift from didactic teaching to learning by discovery.
(pp. 35-36)

Empirical support for such an hypothesis is sparse,
equivocal, and sKketchily reported. McKeachie (1961) found
that the performance of students high in need for
achievement and low in anxiety declined in classes where the
requirements were clear, students’ comments were corrected,
and tests were announced in advance. The performance of
students low in need for achievement and low in anxiety
increased under such conditions. At least for students low
in anxiety, need for achievement appeared to interact with
explicitness of standards.

Other work adds general support to the findings of

McKeachie without including a measure of anxiety. Patton

(1955) found that students high in need for achievement
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learned more and were more satisfied in an extremely
nondirective class in which there were no exams, assigned
readings, or leetures, and the students decided how and on
what they would be evaluated. Koenig and McKeachie (1959)
found that females with high need for achievement preferred
independent work or small group work to lectures. Doty
(1967) similarly reported that, for females, need for
achievement was significantly negatively related to
achievement in lecture classes and positively related,
although not eignificantly so, to achievement in small-group
discussion classes. “

, Failures to find interaction effects have also been
repohtedh Doty (1967) found that the magnitudes of
significant positive corre]aﬁions between need for
achievement and achievement test scores in lecture and
small-group discussion classes were similar, at least for
males, suggesting the absence of an interaction effect.
Bar-Yam (1969) found no interactions involving need for
achievement and the perceived goal-direction, organization,
and formality of instruction.

Althohgh none of the studies has been an explicit test
of the fnteractive relationships of student need for
achievement and teacher directiveness to gradee and
satisfaction, there does seeﬁ to\be somewhat indirect
suppoht for the under lying hypothesis. Nonsignificanf
interactions have been reported but all of the significant

z
results taken fogether point to the superiority of directive
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teaching for students low in need for achievement and to the
superiority of nondirective teaching for students high in
need for achievement.
Interactions involving achievement orientation

"Achievement orientation”, as it is used here, is
measured with the Achievement-via-Independence (Ai)‘and the
Achievement-via-Conformance (Ac) scales of“the California
Psychological Inventory (Gough, 1957). The two scales
identify the motivatibnal and interest factors which:
facilitateAachieVement in any setting where positive regard
is given to autonomous and conforming actions, respectively.
In other words, the two scales purpqrt “to distinguish
independent self-sufficiency in achievement-related activity
from an orientation toward achievement by means of
confééming to other’s expectationé" (Snow, 1976, p. 54).

Domino (1968, 1971) carried out two studies, which
Crohbach and Snow (1977, p. 442) have referred to as |
"exemplary investigations," relating Ai and Ac scores to
performance under teaching sty1es which are‘similar to those
defined as nondirective and directive by McKeachie (1954)
and Tuckman (1968). A course rewarding independent behévﬁors

had an emphasis on characteristics which were nond1rect1veﬂ

nature.

/ la) ideas rather than facts; (b) seminar discussions, ,
student presentations, or question-answer format; (c)
no examinations or examinations involving essay o
questions; (d) little concern for attendance; (e) : :
little explicit emphasis on discipline and adherence to v
school regulations; (f) no homework assignments or , = .=
assignments demanding divergent thinking; (g) variety
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of presentation, as indicated by visual aids, tape
recordings, outside speakers, or other material; (h)
little direct overlap between class discussion and text
content; (i) suggested readings, or assigned readings,

(j) grade determined by consultation with student or by
global evaluation of student’s performance. (Domino,

1968, p. 257) '
On the other hand, a course rewarding conforming behavior
had an emphasis on characteristics which were more similar
to a directive approach:

(a) memorizing of technical terms, definitions, poems,
etc.; (b) presentations of material through lectures;

(c) objective type exams; (d)} Keeping of attendance
records; (e) discipline and adherence to regulations; -

(f) clearly defined and frequent homework assignments
emphasizing convergent thinking; (g) rare use of visual
aids, outside speakers, little variation in class

routine; (h) close correspondence between lecture

material and textbook; (i) course grades determined by
proportional weightin? of various course requirements.
(Domino, 1968, p. 257

From a subject pool of 348 undergraduates who had been

adminiséered the Ai and Ac scales, Domino (1968) established
four groups. of 22 students each--High Ai-High Ac, High u
~Ai-Low Ac, Low Ai-High Ac, Low Ai-Low;Ac.L]he groups were
“ also matched on verbal ability and sex. All of the
ingﬁﬁuctors of the 88 students in their first two Yeérs of
college were then interviewed and classified as rewarding
independencésor conformity in their teaching style according
to the aforementiioned criteria. Course grades received were
sorted according to the teaching style. High Ai-Low Ac
students received higher grades from teachers who'rewarded
independence while Low Ai-High Ac students earned higher

grades from teachers who rewarded conformity.
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Domino (187 ) experimentally substantiated the -
previously found interactive relationship and extended it to
student ratings of teacher efﬁectiueness. From an initial
subigct poo] of approximately 800 introductory psychology °
students, 50 H?bhuAi-LOW Ac and 50 Low’ Ai-High Ac students
were selected. Each droup of 50 was subdivided into two
groups of 25 which had approx1mately equa] sex conposition;
math ab111ty, and verba] ab111ty One group of High Ai-Low
Ac students and one group of Low A1-H1gh Ac students were-

" taught in a d1rect1ve manner and one group of High Ai-Low Ac
'students and one group of Low A1—H1gh Ac students were
taught in a nondirective manner. One instructor taught all
four sections but neither the 1nstructor nor the students
were aware that the four sect1ons had been constructed in
any unusual way. There were 'significant 1nteract1on effects
in.thevexpected direction betWeen achievement orientation
and teaching Style for final coupse.grades assigned by the
inathuctor, for scores on a factual multiple-choice test of
course content, for factual Knowledgé;ratings of essays on
the final examjnatiOn, and for student ratings of teacher
effectiveness. , ‘ |

Peterson’s research.(1977, 1878), cited earlier in the
cection dealing with anxiety, also furnished some support
for Domino’ findings. Of Peterson’s four instructional

§

'treatments gh structure-low participation, low

structure-high participation, high structure-high !

participation, and low structure*1ow participation, the
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first two resemble directiveness and nondirectiveness,
respectively. In the 18977 study, high school students were

randomly assigned to four different sectioﬁs ‘ﬁ

social studies unit on alienation and were}'
‘number of aptitude and outcome inStruments."One teacher was
‘trained to put each of'these styles into 'practice and then
conducted each of the four sections with a different style.
With a muttiple—cﬁdice test”given immediately after the unit
as the dependent variable, there was a significant
d1sord1nal interaction. The directive treatment was best for
Hﬁgh Ac- -Low Ai students wh11e the nond1rect1ve treatment was
somewhat better for Low! Ac-High Ai students. The results
were similar when scores on a de]ayed multiple-choice test
’»and an essay test werelused as the criteria, although the
,interaction effect faqed somewhat on the déleyed measure. No
ATl effects were.stattsttcally significant wi th attitude as
the criterion. 55 o ' ' f

In Peterson’s (1979) .study, four,undergréduate

Pty

educational‘psychéloéy'classes were taught for five weeks by
one teacher accord1ng to the four prescriptions used in the

1977 study On an’ eSSay test, H1gh A1 students d1d best and

Low Ai students d1§ﬁworst with the nond1rect1ve treatment
On a multiple-choice test, “college students high on Ai djd
better in low structure treatments, and college students low
on Ai d1d better in h1gh structure treatments (p. 529).

In this report, Peterson also did further ana]ys1s of

the 1977 data. Ai and ‘Ac scores werektreated‘separately and

L]
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the fo]]ow1ng relat1onsh1ps emerged On thgvessay test, H1gh
Ai students did best w1th .nondirective teach1ng and worst
with directive teaching wh11e Low Ai studentsﬁexh1b1ted the
converse paftern. On the_multﬁple-choice test, High Ac
studente did best with directive teaching but Low Ac
students.did eqqa]]y poorly with directi@e and nonqirective
teaching.

The findings of Porteus (1976) also lend some credénce
to fhe Domino theory. Private secondary school students (N =
56) were assjgned to either directive or nondirective 2-term
courses in educational philosophy andyeconomics. AT
sections were taught by the same teacher. An aptitude
battery which>ine1uded the Ai and Ac scales was administered
and factor analyzed into four ortHogona] factors, two of
which were named "Ai" and "Ac". According to Snow (1976, p.
61}, "theqexpansion of the Ai and Ac constructs by the
additional eomhonents does hot seem tq_have changed their
Three ach1evemen? tests were spaced’

across the course; an essay task was also a”ﬁwfded to thd

meaning appreciably.

third test. Sigﬁificanf ATl effects surfaced only iﬁ the
economics sections. Mirroring Domino’ s findihgs High A1-Low
~Ac students d1d better on the second test with nond1rect1ve
1nstruct1onjwh1le Low Ai-High Ac students did better on the
same test wﬁfh directive instruction. A similar interaction
'effect was ?pparent in the education sections with the

\
second test}as the dependent variable but it was

“statisticaﬁ]y nonsignificant. A1l other interaction effects
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were either contrary to expectations or nonsignificant. In
evaluating the degree of support for Domino’s position, one
should Keep in mind the extremely smé]] sample on which
Porteus’'s analyses were performed.

The respective definitions of Ai and Ac rather clearly
imply that High Ai-Low Ac students shou]d gain'morg from
nondirective teaching while Low Ai-High Ac students should
benefit more frem directive teaching. The research of Domino
(1968; 1971) strongly supports suéh an expectation,
particularly in regard to performance. The work of Peterson
(1877, 1979) also supports the general hypothesis insofar as
per formance 15 concerned and.some evidence for the
interactive relationship was found in Porteus’s (1976) study
even though there were grave shortcomings in sample size and
fhe Ai and Ac factor measures were contaminated with other
variables. In regard to satisfaction, Domino (1971) presents

‘supportive evidence. By and large, though, the research
findings sUpport the existence of a disordinal interaction
effect in the expected direction, the support being much
stronger with performancerthaniwithbsatisfaction as the
criterion.

Interactions involving locus of contro]

The locus of control construct deyefopéd by Rotter
(Rotter, Seeman, & Liverant, 1962} d;gtdhguishes between
persons according to their views of how reihforcers are
Sediated. Simply speaking, individuals differ in the degree

to which they see what happens to them as being under
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internal or external ééntro]. Tendencies toward internal op
éxterna] control are assumed to develop through the
individual’s unique history of interpreting the outcomes of
his own actions.‘Lefcourt (1966) reitefated the formal

definition:
Internal control refers to the perception of positive
and/or negative events as being a consequence of one’'s
own actions and thereby under personal control;
external control refers to the perception of positive
and/or negative events as being unrelated to one’'s own
behaviors in certain situations and thereby beyond
personal control. (p. 207) - »

A fairly direct test of the hypothesis that student
locus of control and teacher directiveness are interactively
related to both academic performance and satisfaction was
carried out by Parent, Forward, Canter, and Mohling (1975) .
One teacher utilized a "high discipline" (high structure)
method and a "low discipline” (low structure) method to
teach twoAsections of é miniature computer programming

course of two hours duration to introductory psychology

students:

In the high discipline condition, the teacher laid
down rules concerning not talking in class, not
smoKing, and not leaving the room without permission
(strictness). Also, the teacher went through each step
to be learned at a fairly rapid pace and administered
brief tests at regular intervals (structure, pressure,
pace). The conduct of the teacher was formal and aloof
(formality). .

In the low discipline condition, students were
handed booklets of all material and quizzes used in the
other.condition and told to work at their own pace and
on their own time. The teacher relaxed at the deskK,
went to answer questions, and generally displayed a
great deal of informality. There were no rules.
con?erning smoKing, talking or leaving the room. (p.
767 ' :
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Parent et al. did not operationally define locus ofrcontrol
as the student’'s total score on the Internal-External
Control Scale (Rotter et al., 1962) but instead used the
total scobe on the "personal control subscale" items
designated by Gurin, Gurin, Lao, and Beattie (1969). Grades
on a test of course content and scores-on a course
satisfaction rating scale served as dependent variables.
Locus of control and teaching condition were interactively
related to achievement but not to satisfaction. As
prédictéd, internal students earngd higher grades in the
nondirective class and external students earned higher
g%ades in the directive class. The interaction was clearly
disordinal. It should be noted that the 20 intermediate
scorers on the locus of control measuEe were excluded from
the analys€s and that the significant disordinal interaction
emerged using only 43 students.

Other researchers have used total scores on the
Internal-External Control Scale and found support for
predicted interactions involving student performance. Usihg
a é X 2\experimenta1 design, Daniels and Stevens (1976)
found that internals scored higher on é multipie chéice
achievement test at the end of an 8-weeK introductory
psychology course when taught wifh a relatively unstructured
contract for grade approach, while externals scored higher
when they~were taught.with a traditional teacher-centered

approach.
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Golden (1872), using fifth graders in a concept
formation éxperiment, found that externals were more
successful than 1nterndls when the teaching-learning

situation was more: S(ructured On the other hand, internals

did poorer with additional structure.

v

v

Sancers (1978) experimentally tested the general
hypothesis at the undergraduate 1eve]'with‘both per formance
and satisfaction as criteria. Studénts were randomly
assigned to either a teacher-centered or a student-centéred
class taught by the same instructor. Course satisfaction and
achievement were assessed after three weeks of teaching. No
main effects were significant and no interactiye
relationship emerged in regard to academic performance.
There was, however, a highly siénificant disordinal
interaction in the expected direction when satisfaction was
the outcome variabie. }nterna1s were more satisfied with
student-centered teaching; externa]s,were more satisfied
with teacher-centered teaching. o
The results of the Sanders study are based‘on only 55
subjecté and this is far short of the 200 subjects that
Cronbach and Snow (1977, p. 46) recommend for such an
experiment in order to ensure adequate power. Given the
apparent lack of power it is quite surprising and
encourag1ng that a strong 1nteract1on effect surfaced with
satisfaction as the criterion. Fbr the same reason, doubt is
cast on the appropriateness of gccepting the null hypothesis

regarding performance in the popuﬁationx
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Arlin (1975} was specifically "Ierested only in
satisfaction as a criterion within the present context.
Arlin hypothesized that pupil locus of control interacts
with the degree of structure in the classroom in relation to
pupil'satisfaction with classroom experiences. To Arlin,
"structure" refers to teacher directiveness and-decision
making. Arlin measured.locus of control with a scale
constructed by Crandall, Katkovsky, and Crandall (1965)
specifically for use in school settings where expectancy
focuses.on.the control of reinforcement of activities
related to infellectua] achievement. Using a large sample of
pupils in Grades 4, 6, and*¥™¥n traditional and open
c]assrobms, it was found that internal pupils were more
satisfied in less structured classrooms while external
pupils were not particularly affected by the degree of
structure. The ordinal interaction effect was more
pronounced for males than for females. It appears that the
. interaction effect may not have been significant for females
but no specific statistical tésts were applied to the male
and.female subsamples.

Rich‘and Bush (1978) emp]oyed a novel research design
to assess the influence of high and low faculty control and
student locus of control on instructional evaluation.
"Faculty control” appearé to be similar to directiveness:

High faculty control styie was evidenced when the |
instructor lectured, directed, or provided information
‘more than 60 percent of the class period. Low faculty

control was evidenced when the classroom student group
verbally or physically participated, either
N N l f
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independent 1y or student-student more than 60 percent

of the class period. (pp. 194-195)
Six small classes of upper undergraduates and graduate
students in special education were each taught for
~approximately eight weeks. A highly structured épproach was
used in the first week. Less and less structure was used in
subsequent weeks so that in the fourth week the approach was
highly unstructured. The cycle was repeated for the second
half of the course. Students rated each day’s class on seven
evaluative items. Only the first and last weeks of a cycle
were used in the analysis. There were no main effects on
total evaluative scores for teaching style o; locus of
control but there was a significant disordinal interaction
in the predicted direction. This result parallels the
finding of Sanders (1978) even though, as in the Sander’s
experiment, the number.of subjects (ﬂ = %]) was markedly
insufficient. It should also be pointed out that although
Arlin (1975) appeared to demonstrate ATI effects onty for
males, 53 of the 57 students in the Rich and Bush study were
females.

A study by Faytinger (1978) also suggests at least an
ordinal interaction between teacher directiveness and locus
of control in relation to student satisfaction. However, the
report is unclear in regard to both the stat1st1ca1 analys1s
employed and the conc]us1ons reached. Rotter’'s scale andwe_
satisfaction measure were administered to 97 undergraduaie;
and graduate students in two d1rect1ve]y taught account1ng

courses and two nond1rect1ve1y taught management courses.
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According to the cryptic report, "as predicted, the
1nteractioﬁ for the participatory environment (the
management classes) and internal control showed a positive
effect on satisfaction (b* = .39, p < .05, R2 = ,120)" (p.
1070). No further description of the analysis or findings is
given. It appears that the degree of locus of control was
positively related to satisfaction in the nondirective
classes and unrelated to satisfaction in the directive
classes; but caution should be exercised in\accepting such a
conclusion.

Each of the preceding studies offers some support for
an interactive relationship between student locus of control
and teacher-directiveness in regard to either performance or
satisfaction. It appears that internal students benefit from
nondirective teaching and extérnal students benefit from
directive teachjng. Daniels and Stevens (1376) and Golden
(1972) tested and found support for the interaction effect
ih relation to performance; Arlin (1975) and Rich and Bush
(1978) tested and found support for the interaction effect
in relation to satisfaction. The findings of Faytinger
(1978) also suggest an interaction in regard to
satisfaction. Of the two studies which tested the
interaction effect in relation to both criteria, Parent et
al. (1975). found éyidence for the interaction only with
performance as the depeﬁdgnt variable, while Sanders (1978)
found evidence for the 1nt$raction only with satisfaction as

the criterion. Given that the foregoing studies used three
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different locus of control measures, students from the early
elementary to the graduate schoo! level, and in several
instances an insufficient number of subjects, the results
are fairly consistent.

Interactions involving independence-dependence

"Independence” refers to the tendency to be
self-reliant and not subordinate to the opinions of others
in making decisions and forming ideas and opinions. Edward’ s
(1959) "need for autonomy" appears to be very similar to the
general notion of'independence. It is defined as a manifest
need to:

be able to come and go as desired, to say what one
thinks about things, to be independent of others in
making decisions, to feel free to do what one wants, to
do things that are unconventional, to avoid situations
where one is expected to conform, to do things without
regard to what others may think, to criticize those in
positions of authority, to avoid réesponsibilities and
obligations. (p. 11)

Most investigators have speculated that the dependent
student is put more at ease when faced with the clearer
demands of directive teaching and independent students have
usually been expected to be more productive and satisfied in
nondirective classrooms (Cronbach & Snow, 1977, p. 466). In
line with such expectations, Patton (1955) and Harmon (1978)
found that independent students learned more with '
nondirective teaching and Wallen and Wodtke (1963) repor ted
that able-independent pupils learned more with permissive

teachers while dull-dependent pupils learned more when

taught by cold and controlled teachers. In Patton’s s tudy,
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studentshwho tended to be independent of authority also had
the most favourab]e\attitudes toward‘nondirective teaching.
Wispe (1951) too regorted that independent students
expressed a desire for permissive teaching and Pascal (1973)
found that autonomous students chdée independent study over
lecture teaching. In a study which utilized cluster analytic
strategies, Mann (1969) concluded that "anxious-dependéﬁt"
students preferred a§teacher-centered classroom. 0Of course,
one must be cautious in i;terpreting the findings of Mann
and of Wallen and Wodtke since independence-dependence was
eonfounded with anxiety and inte]ligenge, respectively.

In contrast to other investigators, Amidon and Flanders
(1961: 1963) and Flanders (1965) ﬁypothesized that dependent
students would do better in nondirective classes while
independent students would profit from directive classes.
They argued that expending energy to conform to teacher
demands distracts the dependent student from applying his
full intellectual capacities to task-related activ{ties.

Amidon and Flanders exposed independent and dependent
children to a short gebmetry lesson taught‘by the same
teacher using either a "direct” or an "indirect" teaching
style. In the direct condition, the teacher Iectured,‘gave
his own opinions and facts, gave directions, and criticized
the pupils. In the‘indirect condition, the teacher gave
encouragemenf and praise, clarified and develeped ideas

suggested by the students, asked many questions. and allowed

for a great deal of student talk. As anticipated, the
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indirect condition was inferior for independent student§‘and
superior for dependent students in terms of achievement.
Flanders (1965), however, did further work on the same
hypothesis and concluded that no interaction effect had, in
fact, been reliably demonstrated. Nevertheless, Anderson
(1960) also found that dependent students preférred ah idéal
teachet who was less directive than that preferred by
independent students.

The sum of the evidence seems to favor the hypothesis
that directive teaching is more suitable for dependent
students while nondirective teaching is more suitable for
independent students. If the conclusions of Flanders (1965)
are accepted, then only the results of Anderson (1960) are
in opposition to this interactive pattern. There also seems
to be a tendency toward steeper regression slopes in regard
to independent students than in regard to dependent students
(é.g., Harmon, 1978; Pascal, 1973; Patton, 1955; Wallen &
Wodtke, 1963; Wispe, 1951). Only Wallen and Wodtke (1963)
and Mann (1969) have reported significant relationships for
dependent stuaeqts. This bias applies to both dependgpt
variables, achievement and satisfaction. (
Interactions involving extraversjon-intrdversion

The extraversioh-introversion dimension of personality
(e.g., Eysenck, 1970) refers to styles of dealing with the
social environment. In novel soqial situations, extraverts
tend to take the initiative in seeking out people and

demonstrate an able, friendly interpersonal manner;

-
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. and to display anxiety and marﬁed shyness.

o

introverts tend to withdraw ﬁrpm rather thag approach people
o L

Extraversion-introversion has elso been referred to simply
as the "sociability" diffens ion (e.g.., Guilford & Zimmerman,
1949) .

It has usually been argued that extraverts should
per form better in nondirective classrooms because there is
more opportunity for "socializing"” while introverts should
perform better in more directive classrooms because such
open interpersonal encounters are discouraged. It is also
thought that the higher degree of verbal interaction in
nondirect%ve approaches creates anxiety in the introverts
which interferes w%th léarning and, almost by definition, is
dissatisfying. Limited support for this interactive pattern
has been found. - |

Bannister (1é74) has carried oUt‘tHe only test of the

interaction hypothesis at the Secondary schoo]‘level. The

extraversion-jntroversion tendencies of 247 students in

advanced algebra were assessed with the Maudsley Personality
Inventdry.(EQsenck, 1962). There was a traditional and an
innovative proéram_at the 3dchool and Bannister‘tested the
fnteraetion in.both programs. From each program, 42 students
were selected so that there were 14 introverts, 14 !
ambiverts, and 14 extraverts. Through matched random
assignment, 21 students were teUght with a teacher dominant

method and 21 students were taught with a student dominant

method for 18 weeks in each program. One teacher taught é]l

-

¥
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four classes. Scores on a standardized mathemgrfés/ﬂﬂf

achievement test served as the critenion; There were no main
effects but,‘as predicted extraverts tended to perform
better (p < .10) in the student dominant classes. The

effects may well have been attenuated because of the smal)

number of students in the study.

Beach (1960) sought supporf for the interactive
retetionship At the advanced undergraduate level.
Educational psycholog¥ students (ﬂ = 98) were assigned to
four different sections of a semester-longtchild psychology
course taught byfdi&ferent instructors. In one sec;ion,‘a
tradttional lecture method was employed: inpanother, a

student-centered discussion_group method was used; in

another, autonomous small groups whi&h established their own’

/

procédures were Created' and’in'another .individual students

worked 1ndependently A1l students did have a common study

gu1de text, and readtng list .. Extraversion- 1ntroverston was

gaged w1th the Soc1ab111ty scale of Gu1lford’s Inventory of ‘ 4
Factors STDCR (Gu1lford 1940) and the cr1terton was
achtevement ga1n scores on course content Introverts did

best in the 1ectuﬁe and the student centered d1scuss1on

.
¢

group sectlon,;extraverts d}d best in the autonomoys sma]l

group sect ion, and thenelwas no difference in the
performance of introverts and extraverts in the'independent
Study section. Although there'appears to be some support for’
an’ 1nteractton between student extravers1oﬁ@1ntrovers1on and
the degree of d1rect1veness, the resu]ts rema-in equ1voca1

1]
i . ..// . S : .
' . ® \ : . . .
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'\markedty'more accentuated in the latter condition. In

With an'avefage of fewer than 25 etudents in each section
and an idiosyncratic analysis, the outcome of the exper1ment
is d1ff1cult to evaluate, as Cronbach and Snow (1977, p.
472) have already pointed out. | , .

15 Doty’s (1967) study, 1ntnoductory.psychology
students were exposed to a 2-week unit on phys1olog1cal
psychology using either a convent1ona] lecture, a taped

lecture, or a small-group discussion method. s

" # ¥
5

scale of the Gui]fordF21mmerman-Temperament'Survey (Guilford

& Zimmerman; ?949). Performance was measured with a
muttip1e~choice test based on course content; eatiStactionx
was assessed with an attitude scale of favourability toward
the section: at the end of the treatment per1od The taped

lecture cond1t1on can be 1gnored in th1s review. Doty found

that extravers1on gas pos1t1ve1y related to achﬂevement for

both sexes in both the conventnona] lecture and the

smal]-group discussion condition but’thé're1ationehip was

°

contrast, favouqabi]ity.and extraversion were more
positively related in the lectuﬁevcondition than in the

kvsmall-group disCu§sion condition. In fact, the correlation

fd} females in the small. group d1scuss1on cond1t1on d1d not

'_ even approach s1gn1f1cance It should be noted that Doty’s

report contains neither mean scores nor significance tests

 of differences between correlation coefficients. The

analysis relied'ehtirely on separate correlations for -each

hS
, ~ , Py
Extraversion-introversion_was tapped with the Sociability .. =

4

L
1

R



71
. | |

sex w%thin each condition, a“technique which is not
partiéularlyvpowerful. |

‘,In‘a large-scale study of teaching styles and pupil
progress in Eng]ish primary schools, Bennett (1976)
conc luded that’éxtraverts achieved at a higher level in
nondirective claésrooms while introvertsvshowedlsuperior
performance in directive.classrooms. Beqnett also reported
that extqa?erted‘chi]dren fqund a less structureq/c]assrbom
to be moré satisfying. It should be Rept in mind/that
Bennett did nét test these interact ions per se. Forw
analysis; tegcheﬁs and stUdenté who had .,been administered a
k.anberISf measures were élusteréd into sevépal teacher and
student groups which contained members simi{ar on a number
df variables. Combinafions of teacher and student groups
were then compared in terms of performance aﬁd satisfaction
criteria. Since the pupil groups also varied .on severa}-
éthéﬁgﬁimensions bqsidegﬁextrayersion;‘the degree to which
extraversion was a central component in the intera¢tive
relationships must remain somewhat a matter of speculiation.
The teacher groups did seem to vary on the directiveness
continuum. ‘

' It éppears that the only published research which has
failed to find,any evidence o} an interactive relationship
between extraversion-introversion and teacher directiveness’
is that carried out by Pascal‘(1973). Short written .,
descriptidns of an independent study, a lecture, and’ak
le;ture—diséussipn section o% alpsycholoéy course on

1

&
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socialization were inen to 185 college students and they

were asked to indicate their section preference. Preference

was not related to scores on the Social Extraversion scale

of the Omnibus Personality Inventory (Heist & Yonge, 1968).
Although the results of the research on the interactive .

relationship of student extravers1on-1ntrovers1on and

teacher directiveness are suggestive of a reliable

interactive pattern, no single study presents unequivocal

evidence for a full-blown disordinal interactive pattern. In

regard to'achievement Beach’'s (1960) findings seem to offer

support but the analyt1cal method is. weak ; Bann1ster s

appropriate direction; Doty:'1967) offers weak support for
~an ordinal 1nteract1on eiféct Bennett’'s (1976) results
support the ex1stence of a disordinal interactive
relationship in the a 6ropr1ate direction but it cannot be %,
vconclnsively ascert ined whetner extraversion-introversion
per se is the cruci{al variable in the interactive

- relatienship. In regard to safisfaction, the evidence for an
interactive relationship is even weaker . While Pascal (1973)
found no sign of an interactive pattern, Bennett (13976)

found some support for an ordinal interaction effect, ‘
"extraverts" beinb more satisfied in nondirective
clessrooms More well-p]annedwresearch fs clearly necessary"w
before the ex16%ence of a disordinal interaction 1mvolv1ng
student extraversion-introversion can be soundly a;eepted or

o

‘reJected.

®
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A composite picture |

The results of research on the interactive
relationships of teacher directiveness and student
personological Qariables to achievement and satisfaction'are
by no means entirely consistenF but despite the fact that
samples were drawrt from divefse'populations, that

instructional treatments classified as directive or

- nondirective no doubt varied a great deal from study to
. ‘ £y

s used to tap

study, that different measures were somet if

the "s “ﬁﬁiconstruct and that research methods and data

analyse% were of ten 1nsuff1c1ent most studies did find
evidence for dlsord1na1 or o$d1na1 interaction effects in
the anticipated direction. | A

If one is perm1tted to maKe generallzat1ons in the
interest of obtaining a g]oba] picture, compos1te profries

can be constructed of.students most apt to benefit in terms

of achievement and sat1sfact1on from directive teaching and

of students most 11ke]y to profit from nondwrect1ve
teaching. As a whole, directive teaching seems to be most
beneficial for students who tend to be authoritarian,

P :

dogmatic, anxious, compulsive, dependent, introverted, more

oriented to achievement-via-conformance than to

achievement-via-independence, more oriented to external than

tp internal control, and less achievement oriented, less

'ihte]ligent of. lower conceptual level and of lower

d1vergent ability than the1r peers who are more’ su1ted to

nondirective appgoaches. In contrast, students who profit

g
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more from nondirective teaching tend to be no%authoritarian.
nondogmatic, ﬁonanxioﬁs, noncompuisive, independent,
extraverted, more oriented to achievement-via-independence
than to achievement-via-conformance, more oriented to
internal than to external control, and more achievement
oriented, more intel]igent,‘of‘higher cohceptual level, and

of higher divergent ability than their peers who are mone

suited to directive approaches.

empxj?tally based matching models for teacher and student
char:eter1st1cs. Matching students with teachers who employ
a teaching.style which is conducive to tq§§§wown higher
productivity and morale is in line with the‘tiberal ideal of
a formal education system which is gltimétely individualized
for ‘each student. Homogeneous grouptng based on achievement
or 1nte111gence test scores has been more or less common
practice for a 1onb time, and the skilled teacher does try
to the best of his or her ability to individuate instruction
on the basis of intuitive‘judgements of student’s personal
§eeds If it can be argued that every student should be 7
given ample opportugiﬁy to achleve to the utmgst of his or

her potential and at the same time feel reasonab]y satisfied

with his or her educational experience, then a matching

>
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model which enhances the possibility of achieving these aims
would seem to be worthwhile. w -
Instruction simply cannot be meaningfully

individualized without some underlying notion of ATI and
attribute information is of no use in individualizing
instruction unless there is an ATl effect (Cronbach, 1967) .
C]ear]y; “a11‘attempts ;% individué%izing instruction rest
explicitly or implicitly on hypothesized ATI" (Snow, 1976,
p. 54). Individualized instruction can be thought of as the
practical utilization of principles derivedjfrom empirical-
inquiry under the ATI rubric (Rhetts, 1972)3& |

‘ Somé ;eséarchers have argued that a matbhing model of
teacher and student characteristics designed to optimize

achievement and satisfaction does so at the expense of .

#

bl

personality and character growth, which 'should be a majg“
goal of eduéation. According to this a]ternatiye view,
students with "undesibable" characteristics should be
exposed to teaqheré and teaching styles that are likely to:;
promote positive change in these cﬁaraéteristics (Harvey,
Hunt, & Schroder, 1961; Hunt, 1971). For example, conceptual
system theory, the forerunner of the ébnceptual level
theory, is close to what migﬁt be referred to as a stage
theory of authoritarian tendencies and to encourage stage
progression it has been reasoned that a System I student
shou]d‘be taught by a System 1 teaqher, a System Il}student
by a System 111 teabher, and a"Sysfem IIl and a Systéh IV
student by a System IV teacher’ (Harvey, 1970). |
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Both approaches to matching have potential drawbacks.
For example, matching to foster productivity and/or
satisfaction in one circumstance may result in an
amplification of personological differences which is
unintentional and eventually leads to differential success
in other circumstances (Carroll, 1967). In essence, if .

. differenl students are taught with different methods which
play t9 thgjr optima]lmode of performing, it is not
unreésghabié fouexbect that the capacities of their optimal
mode will be enriched while their less than optjma1 modes
will be somewhat impoverished, and hence, wheh faced with a
later circumstance which depends uboﬁ.their less than
optimal modes, they will experiencé a relative productivity
and/or satifaction decrement. Perhaps Carroll’s original

example will suffice to elucidate the issue:

Suppose we follow Gagne’'s proposal . that the addition
of signed numbers be taught using ner spatial, -
verbal, or symbolic concepts.... - 1d who has been

taught spatially will have a concer o»f signed numbers
different from the concept attainec by a child taught
with 3 purely verbal procedure, and even though the
children may have the same score on a performance test,
the differences might show up in dramatic form when the
two children start to study some more advanced form of
mathematics, say higher algebra....Using verbal
spatial, or symbolic teaching methods might have the
effect of making some children highly verbal, others
highly spatial, and others highly symbolic in their
thinking. The achievement of fixed, common goals may be
attained, if this is true, only at the cost of
differential achievement of other goals. (p. 43)

-

Matching to prométe positive change or growth, on the

other hand, would give what some would consider an unfair

~

advantage in terms of potential for performance and
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satisfaction to those who are already the most developed on
the particular personality variable being used for matching,
or perhaps more fittingly, "mismatching". For instance, in
thé;previous]y'mentioned matching model of teécher and
student conceptual systems, 6;1y the System IV student would
be "matched" with the teacher’s conceptyal system and
therefore able to benefit from this compatibility in terms
of performance and satisfacfjon, In the case of a
personological variable such as locus of control, most would
agree that what is des;hablé to be developed is an internal
rather than an external locus of control. Therefore, it is
unlikely that man§‘Qou1d suggest matching a student with an
ihternal locus of control with a directive teacher in order
to develop an external locus of control. The implication is
that all students should be taught by a nondirective
teacher. Consequently, only the student with an interﬁa1
locus of control would be in a position to maximize his
productivity and satisfaction as a result of havihg a good
fit with the teaching style. Incidentally, the preceding
examples also indicate that there would be no room for
System I or directive teachers in the educational system.
The research c?fedAin"the present review is.c]early
eﬁore useful for those advocating a ﬁatching mode 1 than for
- fhosé favouring a mismatching model, since thesé ATI studies
have used achievement»and satisfaction as criterion
variables. Those promoting a mismatchiné modeluékouldwbe.

more concerned with personality change as a criterion
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variable. Nevertheless, it would be Qseful for mismatch
theorists to have knowledge of the interactive relationships
of teaching style and student personological variables to
per formance and satisfaction so that the potential bepefits
of misma@ghing models for personality growth‘mayvnot be
seeiously undermined by potential decrements in performance
and satisfaction.

Awareness of some degree of rationale for both a
matching and a mismatching model has resulted in researchers
being ambivalent when stating the implications of their
research on the interaction of teacher and student
characteristics for applications in the educational setting
(e.g., Arlin, 1975; Domino: 1971; Hall, 1970).

Gehlbach (1978) has put forth an alternative tack for
the application of ATI findings and methodology. Ihstead of
utilizing the existence of gstrong interaction effects to
. create matehing models, GeH]bach proposes that interactien
effects can signal relatively weak instructional”treatments
which should be corrected so that their effects are‘more
equitable across individual differences. Gehlbach promotes
the eradication of steep attribute-treatment regressions in
order to "rempve 1hstructional processes from the list of
social forces that maintain inequalities of opportunity and
achievement in our society" (p. 12). From his perspective,
the‘objectiQe is to develop instructional strategies that
produce oufcomes which are not systematically related to

stahdings on individual difference dimensions, without



19

allowing the mean level of the outcome to decrease.

Perhaps the greatest value in ATI research lies simply
in its potential to shed light on the instructional process.
 This value is inherent whether one embraces the
instructional philosophy of the matching theorists, or the
mismatching theorists, or of Gehlbach. The generalizations
gained from jointly taking into account organis&ic and
.environmental variables relevant to educational outcomes can
no doubt add to the i%sight and perhaps change the
perspectﬁve;bf those actiVeF9 involved in the educative
task.

After an extensive review of the ATI terature,
Cronbach and Smow (1977, p. 492) concluded that "ﬁtude
X Treatment,{nteraCtions are so‘wellbcoqfirmed that ey can

¥

be used directly as guides to instruct{én" qnd “that formal
models of placement are primarily importantlas heuristics
which place the informal pfactices of the schools in a new
light" (p. 106). The benefits which might accrue from
matching or mismatching on selected variables are
unpredictable since many attfibute variables and treatment
factors may be interqctively related to the Sutcome in
question. It is theoretically possible to modify treatment
variables unti] they are representative of a pure factor,
even though such modification, wight significantly decrease
the potency of the instructiona treatment. However, the
personality of the student miist inevitabdy‘remain

‘multidimensional and even single dimensions are relatively
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impervious to agents of change, either external or .nternal.
Personological multidimensionality makes matching and
mismatching "slippery" notions (Cronbach & Snow, 1977, p. ‘
452) . !

The problems in practicing matching and mismatching
would also appear to be inherent in regard to Gehlbach’s
alternative application of ATI findings. "AT correction” for
differential benefits to students at opposite ends of one
personological continuum might result in ATIl effects in
regard to another personological dimension. New-ATI effects
might surface with successive AT corrections and the AT
corrections themselves might significantiy decrease the

potency of the instructional treatments. A decrement in \

'
1

potency to the point wherevthe average performance across
individual differences is lower than the average performaace
before the initiation of corrective actions would run
counter to Gehlbach’s initial intentions, and would
certainly be looked upon unfavourably by most people .

It should be clear that whichever route for application
is taKenﬁ matching, mismatching, or AT correction, the role
of the basic researcher in ATI work remains the same: To
carry out AB open‘quest forlinteractive relationships

between instructional variations and student differences and-

éducationa]]y relevant outcome variables; and, to elaborate :
. —

theories in an endeavour to describe and explain in a 3

coherent manner the interrelationships of these

interactions. The basic researcher should not be concerned

.
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with the "proper” application of his findings. As Kerlinger
(1977) puts it:

Studying relations and taking actions are.on two
different levels of discourse which one cannot easily
bridge. Scientific research never has the purpose of
solving human or social problems, making decisions and
taking action. The basic researcher is preoccupied
with, and should be preoccupied with, variables and
their relationships. (p. 6)

The findings of basic ATI research within a given context
may have, will probably have, implications for the effects
of applications within that context, but that is a different
matter.
The principle of parsimony

Whatever the ultimate aim of tHe ATI reeearcher may be,
to simply promote fhe elaboration of instructional theory,
to aid in the eradication of attribute-treatment |
regressions. or to facilitate the construction of workable
matching models, the most econom1ca1 of alternatxve
1nterpretat1ons for ATI f{nd1ngs is preferable. Indeed,

adherence to the principle of parsimony is centra] to the
v

1

whole process of systematic inquiry:

The purpose of inquiry is to search out and present
some unifying organization among disparate objects or
events--not necessarily a very. simple organization but
_an.order or a pattern that is at least simpler than the
total set of objects or events.... This goal of finding
concepts that simplify our understand1ng of experience
is commonly called the principle of parsimony or,
Occam’s razor. (Runkel & McGrath, 1972 , p. 282)

‘»VVJ#J' Reeearchers worK1ng ‘on the 1nteract1ve relationships of

%,Q7;eteacher directiveness and student persono]og1ca1 variables -

have, of course, been proper]y concerned with the most



parsimonious interpretation of data within particular
studies and even, to a lesser degree, with the most
parsimonious interpretation of the findings of studies
within particular personolegical domains. Little attempt has
 been made: however, to apply the principle of parsimony
across personological dompins. Cronbach and Snow (1977) have
tried to Qevelop a somewhat more global picture by subsuming
some variables ‘under the "defensive motivation" and
"cohstructive motivation” umbrellas but the attempt has only
been made'at‘the informal interpretive level.

Occam’s razor has not been allowed to cut across
persgno]ogica] domains essentially because very few studies
have attended to more than one persoﬁo]ogica] dimension, and
only a fraction of that number has coqﬁidered the dimensions
simu]taneeusly at the data'analytic level. Most theoretical
and empirical work in the area is carried out withfone or
perhaps two personological variables in relative nso]at1on
"Teaching style and student persona]1ty are mu1tivar1ate.
and future studies will have to go’ beyond test1ng relat1o?s
of variables taken s1ng1y,' as Cronbach and‘San (1977 , b.:
471) clearly rem1nd the reader o |
The problem of overlappIng 1nteractlons

The present research is concerned with the particular
mu1t1var1ate conf1gurat1on of student variables within the
present ATI c@ﬁtexi and how acknowledgement of the1r

intercorrelative nature may lead to a reduction in the

number of personological variables which are necessarily
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viewed as operative. When the correlat1ons among
personologlcal var1%Fles are taken 1nto account fewer than

12 first-order 1nteract1ve relat1onsh1ps may account for

0

‘effect1vely the same magn1tude of the var1ance in

ach1evement and sailsfact1on as the 12 interactive
re]at1onsh1ps combined. There mayvbe redundancy :n the
1nteract1ve ne]atJonsh1ps;$a number of the interactions may
account fon approximately the same portion of the variance
in the criterion variables.

Consider an e&ample‘of the“prootem of overtapping’
interacttdns in ATI research; Dogmatism has been found to be
cortelated with éuthoritarianiSm‘(Kerlinger & Rokeach,

1966 ; inteﬁ]igence (Zagona & Zurcher, t§65),“dtvergent
abi]tt§ (Rouff, 1975). conceptua] level {Schroder, Driver, &
Streufert 19673' anx1ety (Vacchiano, Strauss, & Schiffman,
1968}, locus of Control ﬁEverly, 1975) and 1ndependence
(Gordon, 1971) There. 1s some ev1dence that each of’ these
var1ab]es is involved in an 1nteract1ve relatlonsh1p with
teacher d1rect1veness when sat1sfact1on is the dependent
var1ab1e.'ft is conce1vab1e that the primary 1nteract1ve
retationship concerns student dogmat1sm and tha& each of ‘the

other “interactive re]at1onsh1ps attains stat1st1ca1

significance only because each of the_othergpersono]ogica]

-variables'islcorretated with dogmatism. McCann and Fisher

' (1977), for instance, found that both student dogmatism and

intelligence interacted with perceived teacher directiveness

. in regard to student satisfaction. However, multip]e 5
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regress1on strategies revealed that the interaction of -
student dogmatism and perce1ved teacher d1rect1veness cbu]d
account for the 1nte;act1on of student 1nte111gence and
perceived‘teacher-directiVenqss buti‘conyeﬁsely,\the_
interaCf{ve're1afionship in;blving inte11igence could not
explain the interactive relationship- involving dogmatism.
The primafy'interactive re]ationship, the interactive
re]ationehip thgs\aﬁforded the most parSimonious
explanation in th?s\case appeared’ to have dogmat1sm rather
than intelligence at 1ts core. Further research{m1ght )
dislose that onerof the other'relateg;persono]ogical
variables is -more aptly viewed as being invelved in the’
primary interacfive relationship, or, that there are two or

&

three or more first-order interactions 1nvolv1ng these
particular student varlables and\bercelved teacherv
‘vd1rect1veness wh1ch can account for unique variance in
satisfaction. ‘

A somewhat less than‘ekhauetiye search of the
literature has revealed that there is a bather high degree
of moderate;intercorrelation among the 12.variable§ which
have~been.found to interact with teacher-directfveness.
Table 1 contains e*amp]es of sfudieshwhich have reported
'significant re]at%onships beiween.variebles; It apnears that
each of the 12 variables is significantiy related te no less
" than fonr.and as many es‘njne of the other 11 Qériables.

i K - . - 13 - s ) B
To see how redundancy in interactive relationships can

resuit from.correlations'among the variables which enter
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Table 1 ,
Examp]es of Studles eport1ng Relationships Between
Personological Varlables

85

“Authoritarianism and:
Dogmatism (Kerlinger & Rokeach, 1966)
Intelligence (Jacobson & Rettig, 1959)
Convergent -divergent abilities {(Abraham, 1972).
ngg?ptual level (Schroder Driver, & Streufert,
1
Anxiety (Fehr & Heintzelman, 1977)
 Compulsivity (Rogers & Wright, 1975)
Locus of control (Zuckerman & Gerbasi, 1975)
Independence-dependence (Gorqon, 1971)
Dogmat1sm and: ' ot
Authoritarianism (Kerlinger & Rokeach, 1966)
Intelligence (Zagona & Zurcher, 1965)
Conveérgent-divergent abilities {(Rouff, 1975)
,?ggg?ptual level (Schroder, Driver, & Streufert,
‘Anxiety (Vacchiano, Strauss, & Schiffman, 1968)
Locus of control (Everly, 1975)
Independence-dependence (Gordon, 1971)

Intel'ligence and:
Authoritarianism (Jacobson & Rettig, 1959)
Dogmat1£m (Zagona & Zurcher, 1865)
Converg
& Needham, 1963)
Conceptual level. (Cross, 1966):
Achievement orientation (Gough, 1975)
1 Independence-dependence (Flanders, Anderson,
& Amidon, 1960)
Extraversion-introversion (Lynn & Gordon, 1961)

Convergent-divergent abilities and:

Authoritarianism (Abraham, 1972)
- Dogmatism (Rouff, 1975) - .
- Intelligence (Cline, Richards, & Needham, 1963)
Anxiety (Vidler, 19872)
Achievement motivation {(Doty, 1967)
Locus of control (Dickihson, 1975)
Independence-dependence .(DeMartino, 1971)°
Extraversion-introversion (Goyal, 1872)

Conceptual level and: ‘
Auth?nﬁ?arianism (Schroder, Driver, & Streufert,
1967 :

nt-divergent ab111t1es (Cline, Richards,
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Dogmat1sm (Schroder, Driver, & Streufert 1967)
Inte1l1gence (Cross, 1966) -
Locus of control (Hunt & -Hardt, 1967)

Anx1ety and: '
Authoritarianism (Fehr & Heintzelman, 1977)
Dogmatism (Vaachiano, Strauss, & Schiffman, 1
Inte]ligence (Sarason, Hill, & Zimbardo, 1964
Convergent -divergent ab111t1es (Vidler, 1972)
Compulsivity (Brackbill & Little, 1954 |
Locus of control (Butterfield, 1964)
»Achievement,orientation'(Peterson 1976)
Extravension-introversion»(Eysenck, 1870)

Compulsivity and:
Authoritarianism (Rogers & Wright, 1975)
_ Anxiety (Brackbill & Little, 1954} i
Locus ¢f control (Patton & Freitag, 1977)
Independence-dependence (Navran, 1954) -

Ach1evement motivation and: ' :
Convergent - divergent abilities (Doty, 1967)
Locus ‘of cortrol (Crandﬁ]l Katkovsky,

& Crandall, 1965)
Ach1evement orientation (Skolnik, 1966)
-Extravgrs1on introversion (Doty, 1867).

Locus of control and:
Authoritarianism (Zuckerman & Gerbasi, 1975)
Dogmatism (Everly, 1875) :
Intelligence (Ollendick & Ollendick, 1976)

Convergent-dfvergent abilities (D1ck1nson, 1975)

Conceptual level (Hunt & Hardt, 1967)
Anxiety (Butterfield, 1964) :
Compulsivity (Patton & Freitag, 1977)
Achievement motivation (Crandall, Katkovsky,
& -Crandall, 1965) -

Achievement or1entat1on (Gough, 1974)

Achievement or1entat1on and:
Intelligence (Gough, 1875)
Anxiety (Peterson, 1976)
Achievement motivation (Skol
Locus of control (Gough, 197

Tk, 1966)

Independence;dependenCe and:
Authoritarianism (Gordon, 197
Dogmatism (Gordon, 1971) '

Intelligence (Flanders, Anderson, & Amidon, 1960
Convergent-divergent abilities (DeMart1no, 1871)

Compu]s1v1ty (Navran, 1954)

Extraversion-introversion and:

968|
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Intelligence (Lynn & Gordon, 1961)
Convergent-divergent abilities (Goyal, 1972)
Anxiety (Eysenck, 1970)
Achievement motivation (Doty, 1967)
. - . ' . \
into the interactive relationships, it is helpful to view ‘\
interactions from the multiple regression perspective ‘ \\\
(McCann, 1981). In the multiple regression framework, the \

‘-interaotion of Variable A and Variable B is carried by the"
proogot’of Variable A and Variable B. If themorodUct is
enterdd into a regression equation directly after the two
indep ndent variabies,wthe significance of the amount of
add1t1ona1 variance accounted for in the dependent variable
.1nd1cates whether or not there is a s1gn1f1cant linear
1nteract1on between ‘the two independent variables - (Cohen 4
1968; Cohen & Cohen, 1975). It should be emphasized that the
'oroduct term carries the interaction information but the
1nteract1on is not the product 1tself {Cohen, 1978)'

- Generally, Variable A and Var1ab1e B w11] each be linearly
correlated with the product . The%groduct only becomes the ﬁg
interaction when VariabT%*A~and Variable B have been A
‘partiaTled from it (Cohen & Cohen, 1975, pi 295). A&valid
regression equation can also be formed which inclodes‘any
number of individual pnedictors and theirvphooucts“as_long

as the constituents of the products precede the broducte in
which they are involved (Cohen & Cohen, 1975, p. 324).

__ Suppose that Variable C als§;Af@eracts with Variable A

to account for a significant proportion of the variance in
* . . ‘ .
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the criterion. That is,\Variable A X Variable C can be held
responsible for*a significant increment in the variance
accounted for in the criterion whentit is added to the
regre551on equation directly after Variable A and*Variable
C. Further suppose that the five variables (i.e., Variable
A, Variable B, Variable C, Variable A X Variable B, Variapie

A X Variable C) are entered into a'regresssion equation

using a hierarchical solution in the following order:

| Variable A; Variable B; Variable C; Variable A X Variable'B;

Variable A X. Variable C. The results will be dramatica]iy
different depending upon whether Variable B and Variable C

are independent or correlated.

| i 1f there is no correlation between Variable B and

]

Variable C, the product terms that carry the two

vinteractions can still be correlated because they have

" Variable A in common. However, when Variable A is partialled

from Variable A X Variable B and from Variable A X Variable

!C, and Variable B is partialled from Variable A X Variable

B, and Variable C is_partiéiled from Variable A X Variable

C, and Variable A X Variable(B is‘partialled from Variable A
X Variable C, the partialled Variable A X Variable C will
still account for as much unique variance in the dependent
variable as each of the product terms would contribute in
separate 3- term equations. When there is no correlation
between two predictors, there is no redundancy in the

interactions of "the two predictors with a third predictor.

Clearly, the two product terms areicarrying different
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interactions. | o

~1f the correlation between Variable B and Variable‘C is
very high, the product terms Wj]] be ‘highly correlated
Since the product terms will be vying for rou ifw same
portion of the criterion variance, most foﬁgﬁt anent
will be attributed to the first product téﬁ%)?g);;%@; the
equation and the increment left over to be uniquely
attributed to Vériable A X Variable C will be small and
quite probably nonéignificant. HypotHeticé]]y, it is easy to
see Ehat if Vari%b]e B and Variable C are perfectly
corre]atéd, Variable A X Variable B will account for all of
the variance which had formerly been attributed to Variable
A X Variable C in the 3-term equation. This circumstéhce is
hypothetical only fn the sense that a multiple regression
solutioﬁ cannot be carried out with predictor;'whiéh.are
perfect lihear cohbinations of other predictors. It should
be clear tﬁat'ifthere is a/moderate corré]at;on between |
Variable B and Variable C, there will be @ moderate degree
of overlap jn«the interaction of VafiabievA and Variablé B
' and the interéction of Variable A ahd Variable C. In this
case, the#jnteraction of Varfab]e A.and Variable B will be
significant and the interaction of Variable A and Varia%le C
may or may not remain significant. The argument for _the
‘ redundancy ofvinteractive relationships with cor;élated
pﬁedictors, and for the independence of interactive
‘relationships with uncorrelated prediétdrsl can be extended

to‘the'case of three or more predictors.
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A stepwise regﬁession solution for overlapping interactions
It should 'be apparent from the foregoing discussion of
the redundancy of interacti&é'relationships wi th correlated
predictors'fhat»the particular interactions that surface
Qith a meaningful magnitude, or at leést at an appropriately
significant level, depend in part upon the order in which
the product terms enter the regression equation. Theoretical
deduction is the most satisfying basis for deciding the ‘”;ﬂﬁ';
entry order. Sometimes a causal étructure among predictorsufﬂzg;
can be hypothesized Qn']ogical'or temporal grounds to
account for, the correlations among predictors. Predictors
can then be forced to enter the regressién equation
according to their hypothesized causal priority (Cohen & /
Cohen, 1975, p. 99, p. 116; West & Theobald, 1981). However,
within the preS;nt context, as is often the case, no
suitable theory is available for stipulating an entry order.
In the absence of a priori formulations, a\stepwise
regreSSidh'procedure is recommended for determining the
order of entry of variables into a regression equation
(Darlington, 1968; Draper & Smith, 1966; Myers, 1979), The.
stepwise pfocédure adds predictors to the equation according
to their increméntal predictive mefit. The‘first variable to
enter is the one that is most highly correlated with the
criterion. The second variable to enter is the predictor
among the remaining predictors which makes the greatest

increment in the variance accounted for in the criterion

when the relationships among the variables already in the



" equation is also tested to see if i
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equation are considered. On each step, the predictor ihat
makes the largest ?hq:ement in R? is added to the equation.
This process continueg\thil the size of the increment is
nonsignificant or 1s be low §QQ? minimum magnitude set by the
analyst. At each step, each predmgtor already in the
\?\st1ll contributes
significantly to the variance in the depé\dent var iable when
entered after each added pred1ctor [f it does\he\

deleted. The stepwise regression procedure "def1nes\\n»a
pqsteriori order based sole1y on the relative uniqueness of
the variables in the sémple at hand" (Cohen & Cohen, 1875,
p. 102).

The usual stepwise procedure is not suitable for ATI
research but Cronbach and Snow (1977, p. 71) put forth an
abridged stepwise plan which enables one to ask directly
which variable or which composite of variables interacts
mostkstrongly Qith a set of treatments. The conventional
stepwise procedure allowé the predictors that contribute
most to R?2 to enter the regression equation first but these
may nbt be the predicto{s'that interact to the highest
degree. In’the abridged procedure all of the variables from
which the ‘product variables are created are foréed to enter
the regression equation on the first step and the stepwise

selection mode operates for the individual fitting of

"product terms. The process is terminated when one of these

interaction effects fails to attain an acceptable level of

significance or fails to account for a sufficient magnitude
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of the variance, as determined by the researcher.

The general use of stepwise regression has been
censured on several grounds. However, it appears that some
of the criticisms do not pertain in the present context and
that some others can be overcome, or at 1&ast minimized. For
example, consider the following criticism:

When the competing IVs are substantially correlated
with each other, the problem is likely to be
compounded, since the losers in the competition may not
make .a sufficiently large unique contribution to be

entered at any subsequent step before the problem is
terminated by "nonsignificance." (Cohen & Cohen, 1975,

p. 103)
In the present research problem, the predictors are probably
more "moderately" than "substantially" correlated but the
main point to be made is that the usually undesirable act of
having all but one of correlated predictors eliminated from
the regfession equation is in fact in line with the goal of
the present research. h
Another problem with stepﬁf%e regression is that:

in many research problems, the ad hoc order produced

from.a set of IVs in one sample is likely not to be

found in other samples from the same population. When
among the variables competing for entry at any given

step, there are trivial differences among their partial
relationships with Y, the computer will dutifully

choose the largest for addition at that step. In other

samples, and, more important, in the population, such
differences may well be reversed. (CQhen & Cohen, 1975, '

p. 103} - : : . v

For the purposeé of the present research, the goal is to
select only one of two or more fnferactive relatipnéhips»if
differences betweeh their partial re]a}ionships with the

criterion are indeed trivial. If their differences are
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trivial in the initial sample then one can only assume that
they will also be trivial in the population. It also can
only be assumed that the order of magnitude of the product
predictors’ capacities over a number of samples will remain
the same or, at the most, will not favour one product
predictor or the other. The goal of the present endeavour is
parsimony; if there are only trivial but perhaps reversible
differences among the predictive capacities of product
predictors, then selecting one or the other will serve the
research objectives.

Cohen and Cohen (1975) argue that the gravest
shortcoming in stepwise regression surfaces when a
relatively large number of predictors are employed:

. Since the significance test of an IV's contribution to

"R?2 proceeds in ignorance of the large number of other

such tests being performed at the same time for the

other competing IVs, there can be very serious
capitalization on chance. The result is that neither

the statistical significance tests for each variable

nor the overall tests on the multiple R? at each step

are valid. (p.103)

Twelve initial predictors is not usually considered to be an
over ly 1argé number in a stepwise red*ession analysis but
thereAis,sti11‘appreciable room for "serious capitalization
on chance.” Nevehtheless, in the proposed research, the
deleterious opportunities for chance are somewhat reduced
because a fair degree of substantive knowledge has been used
to select the 12 product variables. The approach is not of

the "shotgun" variety. Few tests of true null hypotheses are

likely to be made among the variables competing for entry.
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In any case, the hjas is in the direction of comitting a
~Type 1 error rather than committing a Type 11 error and if
error must occur, it is less damaging to have too many
interaction terms in the final equation rather than too few,
in the present context. As far as the problem of the
inflated R? is concerned, the difficultly is not associated
with stepwise regression per se but occurs "wheneVer a
subset of 1Vs has been selecfed post hoc from a larger set
of potential variables on the basis of their relationships
with Y" (Cohen & Cohen, 1975, p. 107).

Cohen and Cohen (1975, p. 104) do point out that their
"distrust of stepwise regression is not absolute. and
decreases to the extent that the folléwing conditions
obtain": the research goal fs primarily predictive and only
secondarily explanatory, an ample predictor to sample size
is maintained, and conclusions remain tentatiye until the
regression equation has been cross-validated.

What are the fruits of a mathematical model constructed
on regression principles? Draper and Smith (1966) are
especially articulate in expfessing "what one is left with":

We have now obtained an empirical model that can
be used for predictive purposes. Created in a somewhat
arbitrary fashion it makes no claim to explain why
response responds to variation in the independent
variables but merely provides an empirical explanation
of the data that may be useful in future work. (p. 226)

When the functional model is very complex... one
can often obtain a linear predictive model which,
though it may be in some senses unrealistic, at least
reproduces the main features of the behavior of the

response under study. These predictive models are very
useful and under certain conditions can lead to real
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insight into the process or problem....These problems

are usually referred to as 'problems with messy

data’ --that is, data in which much intercorrelation

exisl‘:?lf nothing else, it can and does provide
uidePines for further experimentation, it pinpoints

mpor tant variables and it {s a very useful variable*
screening device. (p. 235) .

In the present research, it was anticipated that a free
stepwise regression analysis of the 12 interactive
rélationships of student personological variables and
perceived teacher directiveness for each of the criterion
variables would allew a lesser number of interactive
relationships to emerge, weighted according to how much
unique variance they can account for in the dependent
variables. In line with the benefits of a regression model
as stated by Draper and Smith, it was hoped that within this
.particular ATl context, the resultant regression equations
may give some idea of the combined magni tude of the
interaction effectsy¢ may pinpoint a suitable set of
important personological variables, may provide guide]ines
for further research, may be useful for predictive purposes
in future work, méy'eventual]y lead to insight into the
processes involved, and may serve as ‘bases on which to
evaluate the variance accounting capacities of any new
personological variables whch might be suggested to be
important. In general, it was hoped that the regression

models might facilitate theory building and simplify

applications, or at least thoughts about applications.
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A
D} Rationale for Usiqg Individual Perceptionsjof Teachenr

v

Directiveness
Years ago, Koffka (1935) articulated a distinction
between the objective and“the subjective environment and
discussed. in some detai] the importance of the distinctiOn
'for a successful psychology He referred to the obJective
physical and social environment in which the person is
enveioped as the “geographical env1ronment";-he referred to
" the environment as it is perceived and reeeted to by the .
' pereon as the‘"behavioral environment".rSimp]y stated, the
geographical environment is the "actual” environment and the
behavioral environment is the "perceived" environment. |
| Koffka believed thet'behavior is strongiy influenced by
the behaviorail environment, a view held by severei others
{e.qg., Lewin,Kié36; Murray, 1938; Rotter, 1954), and is only
indirectly and imperfectly re]atedvto the geographical
_ environment,xdepending upon the degree of correspondence
between the'geographical and the behavioral environment of.
the acting 1ndiv1duau]\< Since the behavioral enVironment is
. the cognitively processed geographical enVironment . the
observation of the behavioral enV1ronment is exc1u51ve to
the behav1ng person. Idiasyncratic alterations, deletions,
and additions may result in e behavioral environment which
bears little resemblance\to the geographical environment or
to the behavioral env1ronments of other persons acting
within essentiain the same geographical environment .

o
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It is apparent that perception is central to the tenets
of Gestalt psychology and is the essential core of cognitive
'functioningf(Koffka, 1935) | Unique individual mental images ;-
which may often be very similar across individuals exposed
to a common geographical environment, not only represent the
-cdntent'of phenomenal experience but also predispose and
direct actions in respect to the geographical environment.

If it was the case that we see what we see because
things are what they are, pefception wou 1d posé few
problems. For all intents and purposes the geoéﬁaphical
environment could be substituted for the behavioral
environment since the behavioral environment would be
equivalent for all persons within the same gebgraphical
environment. Perception might then be looked upon as a
constant across individuals, a 1ink in the initiation and
execution of responses but of no use in explaining.

. variability in behavioral differences across individuals

within the same geographical environment. But to assume a

one-to-one correspondence between the behéviora] environment
and the geographical envirénment is to be naive:
To the unitiated, one with a background neither. in
psychology nor in classical philosophy, perceiving may
pose no problems. The simple view, sometimes called
naive realism, would hold that there are objects and

- events in the external world and that somehow
representations of these, called Eidola by the
pre-Socratic philosophers, emanate from things in- the
world and find their way into the nervous system and
eventually into consciousness. Such, however, is not

the case save in the most metaphoric sense. (Bruner,
1958, p. 85) ‘ ‘
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| ;I;te1son (Ittelson, 1973; Ittelson, Proshéﬁsky} Riv]in,
" & Winkel, 1974) has made a distinction between gbject
perception and environmenta] perception. "Object perception”
refers to the traditional brand of perception studied in
experimental psychology and is concerned with the perception
of discrete objects.xRegééﬁch on visual illusions falls into
this category. On the other hand, "environmental perception”
refers to the perception of theuenvironment as a unitary
field rather fhan to the perception of discrete objects
within the environment. Perception take§ on a broader
meaning which encompasses al],%drms of ehvifonmental
éwareness and pertains not only Fo descriptive responses but
" also to respbﬁges of a more evaluative,naturé; Ittelson has
- also emphasized that environmental pércepfion is in large
jpart a-social phenomendn since other people are so often a
part of the environment to which the bérson is respénding.

It seems fairly clear that there is much more
v oppor tunity %or the manifeétation of cross-indiViduaV‘
variation in environmental perception than in objec£
perception; Given the complex and ambfguous-nature of\"an
environment", the observer is forced into paying more\
attention to some cues rather than others and Subsequeﬁtly
acts iﬁ accord with these observations. Hastorf, Sghne%der,
and Polefka k1970) express a similar view in reséect to

person perception:

-
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the perceiver plays a dominant role in selecting the
characteristics of other people to be observed ?a
described). He does not passively record the attrlbutes

of the other person, but selects and organizes his
perceptions in terms of categories which are

particularly useful to him. (p. 13)

The extent of commonality of'behaviéral environments of
different persons i@ the presence of the same geogﬁaphica]
environment is in part dependent upon the degree of
congruency of the past‘exgeriéhces of the different persons.
Experienfia] history 1s‘always uhique and the structure and
meadfng of an environment is derived and fabricated from the
‘ bef§§%5s expérientia] scope, which is itself tHe result of
' many previbus cognitive derivations and fabrications. it
appears compel]iﬁgiy evident that environmental perception
is influenced not only by environmental stimuli but also by
personological factors (Bruner, 1958; Schalling, 1977),
which réfiect differences in experiential histories, whether
these personological factors have»been formally delineated
or not. That subjection to "environments which differ in
significant ways will lead to perceivers who perceive in
significantly different ways" (Ittelson, 1973, p. 9) seem
- axiomatic. |

Lewin (1936) used the term "psychological 1ife sg ce"
to refer to the ent1rety of facts which determine the

behavior of an person at a given point in time. Behavior is

thought to be the result of the inteFaction,of

personological: and perceived environmenta]_factors. Lewin’s
now fam\liar formula B = f(P,E) means that behavior (B) is a

function\(f) of the interaction of personological factors
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IJ
(P) and the perceived environment (E) of the 1nd1v1dual The

formula 1tse1f is w1de1y recognized and is accepted as the
proper symbolic representat19n of the mechan1st1c, linear,
codeterminational, unidirectional'notion‘o% interaction
usually employed in ATIlresearch, but the specification of
"E" as the perceived environment is not so generally
appreeiated. Most proponents of the interactionistic
approaqh recognize Lewin as the father of the paradigm'but
fail to follow his conceptualization of environmenta]b
factors. o

Although the overwhelming majority of ATl studies still
rely on actual environment conceptualizations; several |
researehers have underlined the importance of fhdividual
perceptions in classroom studies (e.g., Brown, 1978;
Cronbach & Snmow, 1977; Schultz, 1879; Wa]]berg, 1976) and
have promoted the use of perce1ved env1ronment measures in
interactional research {(e.g., Cronbach & Snow, 1977
| Golding, 1877; Mégnusson, 1974; Magnusson & End]er;‘1977;
Schultz, 1979). Cronbach and Snow (1977, p. 471)-héve
stressed that future "studies will have to reckon with the
evidence that the - student’s perception mediates the
interaction and generates personality-dependent ATl effects
even where the teacher is ’consfant’" and that "the
student’s perceptionéAof his teacher may be just as
sigﬁifibant a source of ~interaction as the teacher’s actual

‘
RN

style" (p. 508).
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The ATl approach is by its very nature a cognitive
‘model of human functioning but the significance of this fact
has not been sufficiently explored and there ha§ been little
discussion of the implications of the cognitivistic nature
of the interactional paradigm for the conceptualization and
measurement of treatments. Indeed,'it’is-questionabJe
whether the cognitive nature of ATI research is even yet
widely recognizedﬁ

The meanihg of AT] research is sometimes not fully
appreciated. There is a fundamental difference between
a conventional input-output study, such as a study of
the effects of lectures versus discussions and an
aptitude-treatment interaction study of learning from
instruction. The difference goes beyond the search for
significant F-ratios for interactions. An ATI approach
is a cognitive model. It implies that an understanding.
of the ledrners’ cognitive and affective processes,
such as their aptitudes, is important if we want to
understand how people learn from instruction.:
(Wittreck, 1879, p. 8)
It would seem that coherent ATI theory may be more .
adequately developed if the conceptualization and
categorization of treatments is compatible with the
under lying cognitive theoretical position of ATI research
(McCann & Stewin, 1980).

The cogni tive opientation in psychology owes more in an
historical seénse to the Gestalt tradition than to any other
school in psychology. Coghﬁtivists emphasize cognitive
processes in the explanation of behavior and perception is
the core of cognitive processing. The Gestalt influence on
the centrality of perception in the cognit}vistic approach

is apparent in Buss’s definition:
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The "pure" cognitive position mayﬁbe characterized by E
= f(P), that is, the environment or situation is
constructed by the person via certain cognitive
processes and structures. In this view, the focus is
upon the means by which an individual cognizes his/her
wor 1d, rather than upon behavior peh se, where the
meaning of a situation is determined by what is in the
organism. (Buss, 1977, p. 196) \
Shaw and Costanzo (1970) also point out the uniting theme in
cognitivistic interpretations of the pjrceptual process:

‘The common thread running through the views expressed

by the various cognitive theorists is 'that perception

is not 'merely the passive reception and automatic

interpretation of stimuli, but rather it is an active

process in which the incoming data are selectively

related to the existing cognitive structure. It is the
relationship of the inputs (sensory data) to the

organization of cognitive elements (cognitive

structure) that determines and gives meaning to the

thing perceived. The details of this perceptual process
.are viewed differently by different theorists, but

there seems to be relatively good agreement concerning

the general nature of the process. (p.178)

If treatments are so powerful (Mischel, 1973) that
there are no differences in treatment perception between
subjects exposed 4o the same treatment but there are clear
differences in treatment perception between subjects exposed
to different treatments, then it would not seem to métten
whether measures of the actuél treatment or the perceived
treatmenf are employed. .The actual and the perceived
treatment are effectively isomorphic. However, if there are
significant differences between subjects within the same
treatment,'then'perceivéd and actual measures of the
treatment are not congruent and using measures of the actual
environment ignores the centrality of perception in the
“cognitivistic position and obscures the fundamental

interaction involving organismic variables and aspects of



“ . 103

ar

the behavioral environment.rUnless the aobjective environmept
and the subjective environment are effectivelycongzgeni/}gr
. each subject in a study it would appear that'perceived

environment. measures, tabulated as individual

phenomenological accounts of the environment, are necessary
"to preserve the integrity of the cognitivistic position.
Individual perceptions of the degree of teacher
directiveness do appear to vary significantly from the
actual 1evel of. teacher directiveness. For example, Tuckman
(1968) found that perceived teacher directiveness was only
related to one of four trained observer measures of
directiveness and that the interrater reliability of the
SPOTS scale was not particularly high. King (1976) found
that perceived teacher directivene;s only accounted for
about 25% of thetvariance in teachers’ perceptions of their
own degrees of directiveness. McCann and Fisher (1977)
similarly found that perceived teacher directivenees
accounted for about 25% of the variance in the best
estimates of actual teacher.directiveness available, the
" mean SPOTS ecale scores for each teacher. McCann and Fisher
also found that the interactive relationships involying
perceived teacher directiveness and authoritarianism and
dogmatism remained sionificant when the variance which could
be attributed to the best estimate of actual teacher
,directiveness was taken into account. Perhaps the most
direct demonstration of the independence of perceived and

actual teacher directiveness in ATl research has been put

|
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forth by Dowaliby and Schumer (1973), who dealt with the
mediating effects of student ahxiety. In the first study,-
Dowa]iby‘qnd Schumer found significant disordinal
interactions but no treatment main effects. High anxiety
students attained higher scores on two multiple-choice tests
based on class content in a teacher—centeréd class than in a
student-centered class while the converse occurred for low
anxiety students.dln the second study, students in an
intrqductory educatibnal psychology course responded halfway
through the term to an anxiety scale and a scale designed to
tap the perceived structure of the course, on which the
student indicated the degree to which the course operated on
a lecture or a discussion basis. Two course examinations
were used'as dependent variables. Surprisingly, when the
extreme scorers on the perceived structure measure were
retained for analysis, essentially the same disordinal
interaction emerged as in the earlier manipﬁ]ative'studyu
That is, even though the teaching style was held constant,
high anxiety students received higher grades when they
perceived the course to be strucfured while low anxiety
students did better when they perceived the course to be
unstructured.

Given that a distinction can be made between the
perceived and the actual environment, that it is the
perceived environment which seems to be more directly
related to behavior, that the perception of the envirofment

is idiosyncratic, that the perception of the environment is
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influenced not only by environmental stimuli but also by
personological factors reflecting differences fn
experiential histories, that the ﬁTI épproach has an

under lying cognitive theoretical orientation and the
foregoing characteristics are central to the assumptions of
cognitive psychology, that the perceived degree of teacher
directiveness and the actual degree of teacher directiveness
have been shown to vary, and that the perceived degree of
teacher directiveness may enter into interactive
relationships with student variables even when the actual
degree of teécher directiveness is constant, it seemed
appropriate that the present ATI sthdy should employ
individual perceptions of teachér directivenégs rather than
estimates of actual teacher directiveness as the unit of

analysis.



II. Method

A. Subjects

Students enrolled in the nonvocational Grade 11 and 12
English courses of 12 male and 14 female teachers at four
public schools located in a large urban centre and one
public school situated in a satellite town took part in the
study. Teachers and students were told that the study was
concerned with teacher-student compatibility, that the data
" obtained were confidential aﬁd anonymous, and that
participation was on a voluntary basis. A1l of the English
teachers at the five schools opted to participate in the .
project and 445 students respohded in at least one of the
two testing sessions. ‘ BN

The initial intention was to use in-class testing and
collect all of the data in one or two schools, using all of
the students in all of the'nbnvocational English classes of
all of the Eng]iéh teachers at the Grade 11 énd 12 level.
" However, in-class testing could only be arranged at one
school and that school only emp]oyeq two Englisﬁ teachers at

this grade level. Another school consented to having one of

s

the two necessary testing sessions in-class and the other
out-of-class. Unfortunately, many students did not appear
for their out-of—class'testing sessions. At the other three
schéb]s, both testing sessions were carried out on an
out-of-class basis, with every éecond student being invited

to participate. The overall student participation réte for

106
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out-of-class sessions was lower than desired.

English was chosen because it can be adequately and
comfortably taught using either a directive or a
nondirective approach, because it is required of all
i}udents at these grade levels, and because "subject matter
that seeks to communicate generalizations abouf.hUman
affairs (literature, social studies, phiquophy, ecology,
even psychology) is very little represented” in ATl research

(Cronbach & Snow, 1977, p. 509).

B. Instruments

In addition to scales of perceived teacher
directiveness and student satisfaction, 14 instruments wefe
required to measure the personological constructs, excluding
intelligence which was determined from school records. The |
choice of pefsonological measures was influenced by a
combination of the}following factors: a desire to select the
tests which possess the soundest psychometric properties, a
desire to select the tests which have beenvéuccessfully used
within the preSéni interactive context in the past, and a
desire to employ tests which could be easily and quickly
administered in a group testihg situation.
Student Perception of Teacher Style (SPOTS) scale

Thé SPOTS scale was developed by Tuckman (1968) as a
measure of teacher directiveness as perceived by the
teacher’'s students. Essentially, the student rates the

frequency or intensity of certain teacher behaviors on 17
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9-point scales built around Tuckman’'s definition of
directiveness and the respénses to the items are summed or
averaged to obtain the student’'s rating of the level of
directiveness of the teacher. In Tuckman’'s usage of the
scale, the mean student score for a class is taken as an
index of the teacher’'s actual degree of directiveness. The
lower the score the more directive the teacher is assumed to
be. ’ \ \

Tuckman factor analyzed an ear[ier232-item vérsion of
the SPOTS scale and found seven factors which "seemed to
measure several closely reiated diﬁensions which centered
around the formality, absolutism, and control of classroom
activities" (pp. 50-51). Thirteen items which loaded on the
first factor and also were significantly corre]afed with the
total 32-item SPOTS scale score were combined with four
items which were also related to the total score to form the
17-item version. It should be noted that the item-total
correlations were computed using mean class scores on each
item and mean class total scores. The class rather than the
student was the unit of analysis. /

/TucKmap also calculated an index of interrater
reliabilityﬂ Each student was ranked according to the
agreement of his SPOTS scale score with the mean SPOTS scale
score for hig class. These rankihgs weﬁe then correlated
with the meaﬁ SPOTS 'scale scores for e#ch of the 22 teachers

in thé sample. The correlations ranged from .95 for students

ranked first to fourth to .69 for students ranked tenth.
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There was little agreement for students below the tenth
rank.

Since Tuckman’'s intention was to construct a scale that
would accurately estimate actual teacher directiveness, the
failure to find adequate correlations below the tenth rank
is somewhat disconcerting. Disregarding the possibility of
tied scores within a class, it appears that more than half
the students in each class may have provided "inaccurate"
estimates of teacher directiveness. Of course, this result
is not damaging to the notion put forth in the present study
that perceived teacher directiveness is somewhat independent
of actual teacher directiveness.

. An attempt was also undertaken in Tuckman’'s research to
validate the SPOTS scale by-correlating the mean SPOTS scale
score for each teacher with two different indices on each of
two trained observerfmeasures. Only one of the four
correlations was significant. Tuckman concluded "that
typically the observers did not perceive teachers the same
way the students did" (p. 48). Although this attempt to
demonstrate concurrent validity was not highly successful,
it does serve to underline the importénce of a distinction
between perceived and actual teacher direétiveness.-

The McCann and Fisher (1977) data have been used to
fur ther deduce the psychometric properties of the SPOTS
‘scale with the person rather than the cTass as the unit of
analysis. It was found that the corrected item-total

correlations for 16 of the 17 items are significant and
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:range from .25 tos.Bﬁ. The‘Guttman sp]if‘half reliabi]%ty is
.78 and rises tp .83 if the one ‘item which did not correlate
with the total SPOTS score is removed. A factor analysis |
-yielded one large factor which accounts for_64.4% of the
variance, and three smaller faCtors accounting for 17.2%,
10. 3%, andwg 2% of the variance, respect1vely The f1rst
factor appears to centre on the giving of directions, the
second on the forma];ty of the teacher, and the third on'the
strﬁcturing of student activity. The fourth. factor had the
highest loading on the one item which failed to correlate
with the total SPOTS scale ecore.

| The best estimate of actua1 directiveness in the McCann
kand Fwsher research is the mean SPOTS scale score for each
teacher The correlation between the mean teacher 'scéres and
tre individual SPOTS scale scores was .51, Therefore, the
SPOTS scale scores appear to have a component wh1ch is
related to the actual teachefbstyle and a component which is
independent of actual teacher directivenees.“This is
-desirabiepand is in line with expectations. G{ven the
theoretica] link between actua1~and.perceivedrenvironmenfsv
espoused in the present research, it would be both
_unreasonable and undesirable if. the individual responses
were not at all related to differences in teaching st&]e or
were related to a much\higher degree to differences in
teaching style. o c

The original .SPOTS scale has the following item format:
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The students in your class

i 5 3 4 5 5 7 8 9

Only speak when Feel free to ask Feel free to
the teacher asks - the teacher ~ speak up at

7 almost any time

them a question questions
Students are asked to select the one number which most
accurately'expresses their personal perceptions.

In discussing rating scales, Remmers»(1963) has
recommended that they have unbroken lines, that they have
descriptive anchors which clearly pertain to a point on the
line, and that the intervals between nuﬁbeis be equidistant
. unles§ the adjacent numbers both have clearly defined‘ |
ancﬁ%ﬁs. The SPDTS'scale items do not meet any of these
criteria. Therefore, a new format fOr the SPOTS scale has
~ been deve]oped‘for the present studyﬁ In the new version,
each item appears on a separate page and has an unbroken 15
centimeter vertical line numbered from 1 on the bottom to 9
on the top, with the original descfiptive.anchors clearly
indicafing 1, 5, and 9 on the line.

_ Student Satisfaction Scale (SSS)

The Student Satisfaction Scale (SSS) contains 10
bipo]ar items which are .responded to on 9-point scales. Five
of the items_deal with satisfaction with the teacher and
five deal with satisfaction with the course. The five
teacher sati;facfion items are identical to the five cdurse
satisfaction items exﬁept for the substitutjon of "teacher”

for "course" (see Appendix A).
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The factor ;tructure and the reliability of the SSS
have been determined by the author from the reponses of 248
students in Grade 10, 11, and 12 English classes. The SSS is
unifactorial with all items having loadings of .77 to .89.
The corrected item-total correlations range from .75 to .87J
and the Guttman split-half reliability is '96 The
.psychometr1c character1st1cs of the SSS appear to merit its
use as a general measure of satisfaction with the teacher
and~the coﬁrse. | )
Modif ied version of the California F-Scale

Ezekiel and Athanasiou (AthanasioU,XT968; EzeKiel,
1970) developed a modified version of the F-Scale
constructed by Adorno et al. (1950)®to measure
author1tar1an1sm This revised 6- po1nt Likert' scale corrects
for response bias by using 14 of the original type of items
and 14 reverged items, avoids the harsh quality of the items
of the earlier F-Scale (Wéiss et al., 1870), and has a “
test-retest reliability of .86 kAthahasiou, 1968) . For
preéent reséarch purposes, two items from the revised -
version were echuded‘because they deal with "Americanism”
and do not have the same conﬁotations in Canada. One of the -
two deletions was a reversed item. .
- Shortened version of the Rokeach Dogmatism Scale
Rokeach (1960) developed the Dogmatism Scale to measure
' general authoritarianism. Since its introduction the 40-item
Likert sca]e‘has been widely used in research. Rokeach

reported reliabilities ranging from .68 to .93 using several
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samples and a number of other researchers have attested to
the measure’s validity (Ehrlich & Lee, 1969; Hanson, 1970;
Kerliﬁger &vRoKeach, 1966; Plant, 1966; %hompson & Michel,
.1972; Vaachiano, Strauss, & Hochman, 1969).

Troldah! and Powell (1965) deve]oped a shor tened
versibn of the original instrument. The original 40-itemv
scale wasmadministered and the 20 items with the-highest
item-total correlations were retained. The coefficient for
each of the 20 items was greater than‘.30, The resultant
20-item scale and the other 20 items were then adpmi istered
to a second sample. The'coéfficient for éach of the 20
éelectéd items Was again greater than .30111n the initial
sample, the 20-item version correlated .95 Jith the original
long scale and in the second samplie the correlation was .94.
The sp]it-haif reliability of the short-form scé]e was found
to be .79. | |
Raven’s Progressive Matrices

Raven’ s Progressive MatriEes (Raven, 1956) is used to
measure convergent ability. In each iteﬁ, a matrix or design
is presented which has a part removed. The respondehtlis %
Eequired to select the’ design from a number of alternafives
wﬁich will provide the missing parf.rA highjy convergenf |
response must be applied to progfessively more difficult
dtems.

Zussman (1976) used the last 36 items of the standard
version of the test to assess convergent ability in a sample

of secondary school students. He reported a test-retest
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reliability of .88 with no significant ehange in per formance
over a 2-month period. Burke (1958) presents further
information on the reliability and validity of the
instrument and also pointe out that the test can be employed
in a timed or untimed mode. In the present research, the
last 36 items of the standard version were used and a time
“limit of 20 minutes was set to keep the total test battery
administration time to a minimum.
Wallach and Kogan divergent‘tests

Wallach and Kogan {1965) develeped five semi-projective
tests containing from four to nine items each to assess
divergent ability: Instances, Alternate Qses, Similarities,
Pattern Meanings, and Line Meanings. Responses to items such
as "Tei] me all the ways in which a curfain and a rug are
alike" and "Tell me all the different ways you could use a
shoe" are scored acconding~to their Uniquenese and number .
A]though the tests were initially intended for the late
elementary school level, tney have been suecessfully
emp loyed w1th older samples (e.g., Zussman, 1976). |

In an elementary school sampie, Wallach and Kogan found
that sp11t half reliabilities of the f1ve tests ranged from

.82 to .88 for uniqueness scores and that each test had a

sp]ii-half reliability of .93 for number scores. Wa]]ach and
Kogan also found that item-total correlations were in the
.70s and .80s for all tests except Instances. Zussman '
-emp loyed th items from each oflthe tests except Instances

in-a secondary school study. With a 3-month interval between
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teét administrations, he found reliaBilities ranging from
.73 to .92 with the median value being .86.

In fhe present research, onevitem fhom each test except
Instances was administered. For each test, the item with the
highest average uniqueness and number item-total
correlations ianallaéh and Kbgan’s data were chosen. The
Alternate Uses item selected was "Tell me al] the different

ways you could psé a shoe,”" with itém-total correlations of
.83 for unigueness and .86 for number. The Similaritiesyiteﬁ
was‘"Tell me all the ways in which a curtain and a rug are
alike," with item-total correlations of .77 for uniqueness
and .85 for number. The Pattern Meanings itém selected was
#5 (p. 34). Its item-total correlations were .80 for
uniqueness and .85 for numbef. The Lines Meaning item chosen
was #9 (p. 36). The item-total correlations for this item
were .68 for uniqueness and .84 for number. In the breseﬁt
’study, the ngmber and uniqueness scores for each of the four
items were standardized ahd averaged and the resultant mean
| number énd'uniquéness scores were standardized and.combinéd
to form a single divergent abi]%ty score which was itself
subsequently conQerted to z-scores. | ~
ﬁlthough the authors of the tests do not recommend
timed testing, 5 minutes was allowed for the comb]etion of
each item. Timed festing wés considered necessary since the
order of adminiétration of the tests in the testing session

was randomized and the other tests in the session were

timed. In any case, the time limit in the present study

-2
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should not be viewed as restricfivé. Zussman (1876)
administered twice as many items within a 45?minute class
period and considered that to be sufficient time to refer to
- it as untimed testing. |
Paragraph Completion Method

The Paragraph Coﬁp\étion Method is a semi-projectfve
method developed to indéx a’ person’s position,on the‘ '
concethal level dimension. The subjeét'résponds with at .
least three sentences to each of the~fol]owjng'itemsf

(1)What I think about rules...

(2)When I am criticized...

(3)What I think about parehts.... ,

(4)When someone does not agree with me. ..

(5)When 1 am not sure... :

(6)When I am told what to do...
A 2-minute time limit is set for each steh for persons 14
years of age and over. |

Each résponse is scored according to'guidelines set out
in a manual by Hunt, Butler, Noy, and Roséer (1978).
Responses are scored according to how the subjeét thinks.
The person’s tofal CL score is detehminedfby averaging the
three highest item scores. Hunt ét al. (1978), using 10
samples of high schoolvstudents, found the mean interrater
reliability to be .84, with coefficients ranging from .74 to
.91. In addition, 1-year test-retest reliability
coefficients for three samples of high school students were

.48, .56, and .53 (p. 44). Gardiner and Schroder (1872) also
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report a test-retest reliability coefficient of .67 over a
3-month period for a college sample. Hunt et al. (1978) and
Hunt (1971, pp. 38-42) also provide a great deal of
information on the'validity of the conceptual level measure.
Trait anxiety scale of the State-Trait Anxjety Inventory
(STAI) |

The STAl (Spielberger, Gorsuch, & Ldéhene, 1970)

contains separate scales for assessing state and trait
u

- anxiety. Only the trait anxiety scale.was used in the

present research. It consists of 20 statements that ask the
sub ject how he or she generally feels (e.g., "I feel that

difficulties are piling up so that I cannot overcome them":
"1 fee];;ecure"i "l tire quickly"). The items are responded

to on 4-point scales: almost never, sometimes, often, almost .

 :a1ways.

Speilberger et al. repdrt test-retest reliabilities of

.84 for males and .76 for females over a 1-hour period, .86
for males and .76 for females over a 20-day period, and .73

for males and .77 for females over a 104-day period.

Internal consistency coefficients are in the .80s and ;QOs.
Extensive evidence of the validity of the measure is also
reported. _ |
Levitt (1967, pp. 71-72), after survéying several of
the scales available to measure énxiety, concluded that "the
STAI is the most carefully developed instrument, from both
theoretical and methodo]ogi€a1 standpoints” -and "the test

cdnstruétion procedures described... are highly

!
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sophisticated and rigorous."”
Compulsion scale

Comrey (1365) factbr analyzed scores on a number of
personological variables and isolated a "compulsion” factor
with the following factor loadings: need for order (.72),
love of routine (.62), drive to finish (.61), meticulousness
(.55), cautiousness (.53), impulsiveness (-.37), and
personal grooming (.35). On the basis,of'fhe résu]ts of the
factor analysis, Comréy developed an 18—jtem compulsion
scale. The items are responded to on a 9-point scale. The
anchors are on a "never" to "always" continuum for 16 items
and an "absolutely not" to "absoluie]y" for two ilgms.

After the data for the preseht study were obtained, it
was learned that Comrey (197Q) had revised the original
compulsion scale and renamed it the "orderliness vs lack of
compulision" scale. The newer measure has 20 items, 10 of
which aré reversed, but is very similar to the earlier
versioh. Sixvof the items are identical on the two scales.
Eight other items from the original scale appear in essence
onbthe updated scale. Only four items on the first scale,
which all deal with drive to finish a task, do not appear in
any fbrm on the 1970 version. The ép]it-ha]f reliability of
the orderliness vs lack of compulsion scale is .92 (Comrey,
1970). Reasonable support for its construct validity was

also obtained in a study by Comrey and Backer (1870).
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Achievement scale of the Jackson Personality Research Form
A high scorer .on the 20—iteh true-false'Achievementr_
scale of the Jackson Personality Research Form "aspires to
accomplish difficult tasks; maintains high standards and is
willing to work‘toward djstant goals; responds positively to
competition” and is "willing to put forth effort to attain

excellence" (Jackson, 1967, p. 6). Form A of the test was

used in the present research but several other more or less

equivalent forms are available.

Jackson reports a 1-week test-retest reliébility of .80
and a 2-week alternate form reliability of .73 for secondary
school students. Jackson (pp. 23-25) also provides éxtensive
data to support the converéent andydiscriminant validity of
the sca]e.'CLarke (1973) reviewed a number of achievement
motivation measures and concluded that the Jackson
Personality Research Form is the most reliable and the best
validated test for assessing achievement motivation.
Achievement q{ientation scales of the California
Psychological Inventory

The.basié\theme of the 38-item true-false
Achievement-via-Conformance (Ac) scale is "one of a strong
need for achievement coupled with a deeply internalized
appreciation of structure and organization"” (Megabgee, 1972,
p. 72). In contrast, the 32-item true-false

Achievement-via-Independence (Ai) scale deals with need for

athievement in settings where creativity,

\\//ge1f—actualizatdon, and independence of thought are rewarded
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(Gough, 1968).

For the Ai scale, Gough (1975) found 1-year test-retest
reliabilities of .57 and .63 for high school females and
males, respectively, and a short-term (1-3 weeks)
tes:-retest reliability of ".81. Megargee (1872) ajso reports
a split-half reliability for the Ai scale of .75. For the Ac
scale, Gough (1875) feports 1~yeér test-retest reliabilities
of .73 for high school females and .60 for high schoof
males. Megargee (1972) reports a short-term (1-4 weeKs)
test-retest reliability of .81. Megargee also reports a
corrected split-half reliability of .79 and internal
consistency coefficients ranging from .54 to .94.

Since there is a strong need for achievement component
in each scale, the'corhelation between the‘Ai scale and the
Ac scale is .38 for females ana .39 for males (Gough, 13968).
Megargee (1972) presents a greaf deal of validity
information pertaining to each of the scales.

In the present research, the two scales were
administered in one booklet with the items interspersed as
they are in the original test booklet. THe total Ac scores
and fhe total Ai scores were standardized and the Ac score
was subtracted from the Ai score to form a relative A
score. ”

Internal-External Control Scale

Rotter, Seeman, and Liverant (1962) developed the

Internal-External Céntrol Scale to measure locus of control

or "individua1xdifferences in the generalized belief that a



person can control his own destiny," as Mirels (1970, p.
226) puts it. The instrument consists of 29 forced-choi
items. Sixbof these items are filler items and were nol used
in the present research. ‘ _ . \\
Rotter (1966) obtained an internal consistency
coefficient of .70 fn a sample of 400 college students.
Rotter also retested college students one month after the
initial administration and found a test-retest reliability
of .72. Lefcourt {(1966) and Rotter (1966) also furnish
extensive information on the validity of the scale.
Autonomy and Succoranée”scales of the Jackson Personality
Research Form -
| The Autonomy and Succorance scaies'of the Jackson
Personality Research Form (Jackson, {967z were utilized to
measure independence:dependence. A high sCorer on the
20-item tfue-false Autonomy scale can be described\as
independent, autonomous, self-determined, self-reliant,
individualistic, undom{nated, nonconforming, resistant,
uncompliant, free, unmanageable, rebellious, ungovernable,
unconstrained, and lonewolf (p. 6). On the other hand, a
high scorer on the 20-item true-false Syccorance scale can
bé described as dependent, appealing fo& help, seeks
sypport, entreating, 1ng;atiating, trusﬂing, wants advice,
requesting, help-seeKing, p]eading,.defenseless,_needs
protection, craves affection, confiding, and he]plesé (p.

7). Aufonomy and Succorance load in opposite directions on

the same factor as "measures of orientation towards

L /'
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direction from other peopte” {(pp. 4-5).

Jackson reports that odd-even reliabilities range from
.69 to .78 for the Autonomy scale and from .78 to .85 for
the Succorance scale. One-week test;retest reliabilities
reported are .77 and .84, reépective]y.\Extensive support is
also given (pp. 23-25) for the convergent and discriminant
validity of the two scales.

In the present research, the standardizea Succorance
score was subtracted from the standardized Autonomy score to
form a relative independence-dependence score.

Exfraversion scale of the Eysenck Personality lInventory

The Extraversion scale of Form A of the Eysenck
Personality Inventory (Eysenck & Eysenck, 1968) contains 24
yes-no items which have been carefully selected to ascertain
"the outgoing, uninhibited, impulsive and sociable
‘inclinations of a person” (p. 5). Test-retest reliabilities
of .82 for a 1-year interval and .97 for a 9-month interval

\

are reported. Eysenck and Eysenck also report a split-half
reliability of .75. Information on concufrent validity,
va]fdity by ratings and nominatéd groups, construct
validity, and factoria) validity is also provided.
Construction and format of the test booklets

Eleven test booklefs were constructed and.lébelled A
through K. Booklet A contained the SPOTS scale items and B
the Compulsion Scale items. Booklet C was comprised of the

Dogmatism Scale items and the F-Scale items interspersed in

a‘randbm order . Booklet D contained the Eysenck Personality
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Inventory extraversion items. Booklet E contained, also in a
random OQQ?T, the items of the Achievement, Autonomy, and
Succorance‘gcales of the Jackson Personality Research Form
as well as the Achievement-via~CoA’g?mance and
Achievement-Qia-Independence items of the California
Psychological Inventory. Booklet F contained the
Internal-External Control Scale items and G the State-Trait
Anxiety Inventory traif anxiety items. BooKlet H was
comprised of the items of the Paragraph Completion Method, I
thé Student Satisfaction Scale?items, J the Raven’s
Progressive Matrices items, and K the items of the Wallach
and Kogan divergent tests. The responses to all of the test
booklets except those containing the Wallach and Kogan

- divergent tests and the Paragraph Completion Method were /

recorded “On computer answer sheets.

C. Procedure

Testing was carried out in late November and early
December. It was-felt important that the students had a
sufficfént 1ength/pf time to become acclimatized to the
classes so that their responses to the SPOTS scale and to
the Student Satisfaction Scale would be more reliablé and
valid. It was also thought desirable to collect perceived.
directiveness and satisfaction datd before grades wereb
Eéceived, to rule out the possﬁbility'that grades obtaihed

influenced perceptions of teacher behavior and satisfaction.

:
\
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As mentioned earlier under the "Subjects” heading, both
ian]%SS and out-of-class testing were used to secure the
data. In eéch casé; two testing sessions were
ﬁecessary--Session X and Session Y. Although the actual
testing time for each session was approximate]yVSO minutes,
an 80-minute block was set'asidew Only the test’
adminiétratof and the students Were present .

Bookiets A through G were administered in Session X and
' béoklets H through K in Séssion Y. For each testing session,
the order in which the test booklets were to be éomp]eted
was randoﬁ]y determined, the only restrictions beiné that
book]et_A was élways seéond in Session X and booklet I was
aJways second in Session Y. Theselrestrictions‘wére 1mposéd
so that the {mportant student satisfaction and perbeived
directiveness.heasures were always completed at relatively
the same period in a session and at a iime when student
attention to the tasks was pfobab}y neaé ité peak. The order
of the sessions was also alternated from one group to
another. That is, one group of students participated in
Session X first while the next group of students
participated in Session Y first.

Out-of-class administrations were given to groups of 2
to 29 sthents in rooms designated foé the purpose. Two
adﬁinistrations of Seésfon X and two of Session Y were
offered daily in alternating order for approximately one
week at each school. Of course, in E%e one school where one

session was completed in-class, the students were asked to
: /
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come to whichever session they had not completed in-class.
Students selected their own time sloté and received
authorized excuse slips from the test administratér for
“missed classes./ | ~
Students were aware of a coding plan which ensured that.
their responses weré énonymous and confidential. At the
beginning of each testing session, réspondents put their
~hame on a removable label affixed to a Manila envelope. The;
were asked to put their Eng]igh'teacher’s name, class name
and number, and the{r sex on the face of the envelppe but
were asked not to put their name or any other ide tification

on the test booklets or the answerisheets. At the ehq'of

" each session they sealed the answer sheets in the enve\ope'

before handing it back to'the test administrator. In Marc
as Eng]isﬁ grades and IQ scores were collected from ééhoo] \
files and written on the face of one envelope, the pame o
labels were removed from both sealed envelopes. Therefore, \\\
only sea]éd anonymous answer sheets were-available to the

author.



I11. Results

v

In total, 445 students participated. in at least one of the
data col]ectionrsessions; The breakdown of the 445
respondents according to school, year in school, teacher
sex, teacher, and student sex is displayed in Table 2. Based
on all the data available, 28.9% of the students were in

- School A, 11.1% were in School B, 13.8% were in School C,
12.2% were in Séhoof D, and 34.1% were in School E (N =
443); 57.0% were in Grade 11 and 43% were in Gréde 12 (N -
442); 14 of the 26 teachers were female and 64.7% of the
students were drawn from the classes of female teachers (N =

443): 66.8% of
. 442): and 62.0%

442): 56.9% of the students were female (N

the female students had female teachers (N
of the male students had female teachers (N = 442)

Scores for each of the pérsonologica] variables in the
stUdy, and the subscores from which some were derived, were
computed and appear in Tab]e 3. Mean itemlscbres were used

' for authoritarianism, aogmatism, anxiety, compulsivity,
achievement motivation, achievement-via-independence,.
WaChievehent—via-conformance, locus of controt, autonohy,
succorahce, and extraveréion-introversionﬁ Between 2.2% and
6.6%‘of the respdhdents faj]ed to answer el Nely more'items
on these-personoiogieaT scales. For the aut;;ritarianism and
dogmatisﬁ scales,'a Faiiure to answer an item was scored as
“a "4" on the 7-point Likert system. For anxiety,
coﬁpulsivity, achievement motivation,

achievement -via- independence, achievement-via-conformance,

126
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Table 2

Breakdown of the Total Samp]e1 According to
School, Grade, Teacher Sex, Ieacher, and Student Sex

Grade 11

School or 12 Teacher Sex Teacher StudéntYSex
A(128)  11(74) ~ Female(45) #1(33) - Female(18)
Male(15)
"#2(12) Female( 7)
Male( 5)
Male(29) #3(29) Female(10)
' : : Male(19)
. 12(54) ‘Male(54) #4(54) Female(27)
| ¢ - | Male(27)
= B( 49) 11(29) Female(11) #5( 2) Male( 2)
' #6( 9) Female( 5)
v Male( 4)
- Male(18) #7(14) Female( 9)
Male( 5)
- ' #8( 4) Female( 4)
12(20) Female(10) #5( 6) Female( 5)
: Male( 1)
. <#6( 4) Male( 4)
, Male(10) #9(10) Female(10)
C( 60) - 11(40) - Female(19)  #10(11) FemaleE‘Q;
. 2
. #11( 8) ("%
Male(21) #12( 9)
#13( 1)
#14( 5)
12(20) ~ Female(20) #15( 8)
#10( 1)
#16( 5)
! | - #17( 6)

D{ 54) 11(34) Female(23)- #18(10) Female
| 1 : #19(13) . Female

Male(9)  #20( 9) Female

#18(14) - Female



Male(15)
E(151) 11(77) Female(77)

12(74) ‘ Female(74)

#19(

1)

#21( 2)
#22( 9)

. #23( 1)
#24( 5)
#25(30)
#26(47)
#25(51)
#26(23)

Female(
Male(
Female(1
Male(1
Female(2
Male(2
Female(2
Male(2
Female( 1
Male(

.1 Only 442 respondents are displayed in this table since
three students failed to include information pertaining

to one or more of the variabl

was computed.

Table 3

»

Descriptive Statistics for the

Personological

Measures in the Study

es on which the breakdown

Variable M SD N
Authoritarianism’ 3.63 .56 359
Dogmatism!’ 3.84 .66 359
Verbal intelligence 107.62 13.27 330
Quantitative intelligence 115.31 14.09 330
Intelligence 111.47 11.93 330
Convergent ability 26.60 5.75 - 387
Divergent ability
Item #1 (number) 9.66 . 4.08 388
Divergent ability : -
8.17 3.67 388

Item #2 (number)
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N

P

[

Divergent ability
Item #3 (number)

‘Divergent ability
Item #4 (number)

Divergent ability

Item #1

(uniqueness)

Divergent ability

Item #2 (uniqueness)

Divergent ability

Item #3 (uniqueness)

Diver
I #
Divergent abjlity

Relative convergent
-divergent ability

_Conceptual level!

AnXietyf

Compu]sivity‘

Achievement motivation!

Achievement

-via-independence'

Achievement
-via-conformance'!

Relative achievement

-via-independence

Locus of control!

Autonomy?

Succorance'!

Relative

independence-dependence

Extraversion
introversion’

ht ability
4 (uniqueéness)

04
.51
.31
.65
.25

.66
.00

.00
.46
.00
.78
.60

51
.60

.01
46

.43
.48

.01

.57

.26
.61
.60
.16
.91

.86
.34
.34
.33
44

.06
A7

.13
.12

.97
15
16
.19

.78

.14

388

388

388

388

388

388
388

382
390
356
356
361

360

361

360
354
361
360

360

359

129

1

Mean item score
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locus of control, autonomy, succorance, and
extraVersion-introversion, the mean item score was based
only on the items to which the student responded.

" Canadian Lorge-Thorndike verbal and QUantitative
subscores (k@rge, Thorndike, & Hagen, 1967) were obtained
from schooL/records for 322 students. Verbal subscores were
substitutéﬂ for quantitativé subscores for five additional
students who lacked quantitative}subscores. For three other

students, the Otis-Lennon infe]ligence score (Otis & Lennon,

~
1969) was substituted for verbal and quantitative subscores.

Scores for the remaining 115 students in the study wereinot
available either because the students had withdrawn or
changed schoofs, or because 1hsufficient ideﬁtificétion was
provided by the student to»find hié ornher name in the
school files, or because thé student had never been tested.
The inte]ligence score usedAin the analyses was the mean of
the verbal and the quantitative subscores. The correlation
between the verbal and guantitative subscores was ¢ (328) =
.52, p < .001. The‘magnitude of this correlation may have
"been maﬂginally deflated because of the 11 substitutions.
The convergent ability score was simply the number of
correct answers on the Raven’'s Progressive Matrices test but
the divergent ability score was more complex»in its
derivation. Each of the four divergent ability items
selected from éhe Wallach and Kogan battery was scored for
number and uniqueness and these number and uniqueness ?cores

were each standardized. The means of the four z-scores for
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number and the four Zz-scores for uniqueness were then
computed and the two means standardized. The mean &f the two
standardized means was then compufed and standardized to
form a z-score for_divprgent ability. The divergent ability
Z-score was then subtracted from the standardized version of\
the convergent ability Score to form the rélative
convergent-divergent ability score used in the analyses.
Convergent and divergent ability correlated r (380) = .67, p
< .001. |

Responses to the Paragraph Completion Method test were
- scored for conceptual level by an expert scorer at thg
Ontario Instistute fbr'Studies in Education who has been an
associate for several years of Dr. David E. Hunt, the
developer of the instrument.

Achievement-via-fndependence and
achfevement-via-conformance scores were standardized and the
achievemént-via-conformance Z-scores were subtracted from
‘the achievement-via-independence z-scores to form the
relative achievement-via-1ndependen¢e scores used in the
analyses. Achievement-via-independence and |
achievement-via—cbnformance correlated r (358) = .52, p <
.001. |

Similarly, succorance and autonomy séores were
standardized and the succorance z-scores were subtracted.
from fhe autonomy Z-scores‘to form the relative
independence -dependence score§ employed in the analyses. The

succorance and autonomy scores correlated r (358) = -.61, p
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< .001.

Of the 360 students who responded to the perceived
teachef directiveness measure, the Student Perception of
Teacher Style (SPOTS) scale, 1.1% failed to answer one or
two of the 17 items. Each person’s SPOTS score was the mean )
i tem response for the completed items. The mean of the SPOTS
scores was 5.61 and the standard deviation was 1.04. SPQOTS
scores ranged from 2.18 to 8.06. Higher scores on the
9-point scale indicate a more nondirective teaching style.

To determine the extent to which perceived teacher
directiveness scores varied across teachers, a 1-way
ana?ysis of variance was carried out using each teacher as a
treatment ahd perceived teacher directiveness-scores as the
dependent variable (see Table 4). Mean teacher directiveness
scores ranged from.4.41‘to 7.45 and the amount of variance
accounted for acrosé teachers was substantial, g£g2‘= 34, F
(24, 334) = 7.32, p « .OOLk
| End of term English g;ades were récorded from school
files in March. Final gfades for 13.7% of the 445 students
in the study could not be located. In many instances the
student had withdrawn or changed schools; in other cases
insufficient identification was provided by the student to
reliably match the name on the questionnaire envelope to a
name in the school records. Grades ranged from 21 to 95; the

mean was 64.81 and the standard deviation was 11.24 (N =

384).
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Table 4

Analysis of Variance for Perceived
Teacher Directiveness Scores Across Teachers

Source SS df MS F
s
Between! 134.50 24 5.60 7.32%
Within 255 .55 334 | 77
x p < .001

' One teacher for whom bne student completed a SPOTS scale
but failed to provide a teacher identification number has
been excluded from this analysis.

Each of the 391 students who completed the Student
Satisfaction Scale (SSS) responded to all of the items. A
mean item score on the S-point scale was calculated for each
participant. The mean SSS score was 5.81, the standard
deviation was 1.84, ?nd the scores ranged from 1.1 to 9.0.
Higher scores indica&e a higher degree of satisfaction with
the teacher and the course.

A data base (N = 214) was formed for the regression
analyses which contained no missing scores for grades,
satisfaction, perdeived teacher directiveness:
authoritarianism, dqgmatfsm, inteliigeﬁce, relative
convergent-divergent ability, conceptual level, anxiety,
compulsivity, achievement motivation, relative

achievement-via-independence, locus of control, and relative .
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independence-dependence, and no hissing data for school,
year in school, teacher sex, teacher identification number,
and student sex. The breakdown of the 214 students according
to school, year in school, teacher sex, teacher, and student
sex is displayed in Table 5. Based on an N of 214, 15.4% of
the students were in-School A, 7.9% were in School B) 16.8%
were in School C, 16.4% were in School D, and 43.5% were in
School E; 62.6% were in Grade 11 and'37.3% were in Grade 12;
11 of the 20 teachers were female and 74.8% of the students
were drawn from the classes of female teachers; 64.0% of the
students were female; 78.1% of the female students had
female teachers and 71.4% of the male students had female
teachers.

Descriptive statistics for the criteria, perceived
teacher directiveness, and the student personological
variables for the cases used in the regression analyses
appear in Table 6.

The intercorrelations of grades, satisfaction,
perceived teacher directiveness , and the student
personological variables for the data used in the regression
analyses are shown in Table 7. Note that the two criteria,
grades and satisfaction, were independent, i (212) = .11,
ns.

For the regression analyses to determine which
variables indeed interacted with perceived teacher
directiveness in relation to grades and éatisfaction in the

present study, seven sets of predictors were designated. Set
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Table 5

Breakdown of the Common Data Base (N = 214)
According to School, Grade, Teacher Sex,
Teacher, and Student Sex

Grade b

School Or 12 Teacher Sex Teacher Student Sex
A(33) 11(30) Female(20) #1(18) Female(11)
Male( 7)

#2( 2) Female( 2)

Male(10) #3(10) Female( 2)

Male( 8)

12{(33) . Male( 3) #4( 3) Female( 2)

Male( 1)

B(17) 11( 9) Female ( 1) #5( 1) Male( 1)
Male ( 8) #7( 8) Female( 6)

Male( 2)

12{( 8) Female( 1) #5( 1) Female( 1)

Male( 7) #9( 7) Female( 7)

C(36) 11(26) Female(17) #10(10) Female( 9)
Male( 1)
#1110 7) Female( 6)

' . Male( 1)

Male( 9) #12( 7) Female( 4)

Male( 3)

#14( 2) Male( 2)

12(10) - Female(10) #15( 5) Female( 4)

Male( 1)

#10( 1) Male( 1)

#17( 4) Female( 2)

. Male( 2)

D(35) 11(21) Female(15) #18( 8) Female( 3)
E Male( 5)
: #19( 7) Female( 7).

Male( 6) #20( 6) Female( 2)

: Male( 4)

12(14) Female( 3) #18( 3) Female( 3)

Maled{11) #22( 7) Female( 6)

‘ Male( 1)

#24( 4) Female( 2)

Male( 2)

E(93) 11(48) Female(48) #25(18) Female(12)
Male( 6)

#26(30) Female(18)

Male(12)

12(45) Femaie(45) #25(34) Female(19)

Male(15)

#26(11) Female( Q)

Male( 2)




Table 6
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Descriptive Statistics for the Criteria, Perceived Teacher
Directiveness, and the Student Personological Variables

in the Regression Analyses (N = 214)

Variable M SD
Grades 65.33 10.71

Satisfaction 6.11 1.75

Perceived teacher

directiveness , 5.71 .96
Authoritarianism 3.63 .55

Dogmatiﬁm 3.82 .64

Intelligence 111.71 11.86

Relative

convergent - :

-divergent ability -.07 1.46
Conceptual level 1.48 .33
Anxiety 2.00 .44
Compulsivity 5.79 .98

Achievement

motivation .60 .18
‘" Relative

achievement

-via-independence .00 .92

Locus of control .46 .15

Relative-

independence

-dependence -.14 1.76

Extbaversion '

-introversion .57 .14
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I, Set 2, Set 3, and Set 4 were considered as covariates.
Set 1 contained four predictors carrying the information
pertaining to the school which each student attended: Set 2
contained the information on whether the student was in
Grade 11 or Grade 12; Set 3 was teacher sex: Set 4 was
student sex. Set 5 was the student personoTogical variable
being tested. Set 6 was perceived teacher directiveness. Set
7 was the product of the student personological variable
score and the perceived teacher directiveness score which
carried the information pertaining to the interaction of ‘the

two variables.

The mu1t1ple regress1on program of theﬁStat1st1cal

Package fon the Social Sc1ences (SPSS) fﬁ”f? Hul] Jenkens,

Steinbrenner, & Bent, 1975) was used to‘be ¥orm the
regression analyses. Although the program does not berform a
true stepwise solution, without uéer interventions, but only
a forward stepwise inclusion solution, it does havé thé
advantage of being able to enter the variébles or sets of
variables into the equation in a user determined |
hierarchical fashion. ~

In the individual regress1on ana]yses the hferarchy of
entry d1rect1y reflected the set designations. Set 1 entered
the equation first ;o control for differences in grades or
satisfaction which could simply be attributed‘to atfendance
at different schbo]s. Set 2 entered secbnd to remove from

the criterion any variance which could be attributed to

being in Grade 11 or Grade 12 after the variance.accounted

/

-
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for by school attended was partialed out. Set 3 entered
third io control for any additional variance which could be
ascribed to téacher sex. Set 4 entered fourth to remove any
further variance in the dependent variable which could be
linked to student sex after the effects of thel first three
sets were deleted. Set 5 and Set 6 entered fifth and sixth
respectively but the order was arbitrarify picked sjmp]y to
maintain order consistency across individual regres;ions.
Set 7 énteﬁed last. The amount of variance accounted for by
the product term aftef the predictors from which it was
formed entered the equation indicated whether or not an
interaction effect had occurred. The increment in the amount
of variance accounted for after each set entered the
regression equation was tested for significance using the
increméntal_g2 formula (Cohen, 1968, p. 435).

For each of the 12 personological dimensions considered
in the study, fhe increments in the amount of var iance
accounted for'in gradés and satisfaction by the covariates
as a_grdup,,the,étudent variable in queStion, perceived
. teacher directiveneSs, and the interaction of perceived
feachér dirggtiveness and the‘student.personological
variéb]e'aﬁéeahyin Table 8. |

With grédes as the criterion, the covariates as a group
accounted for 11.4% of the variance, F (7, 206) = 3.78, p <
.001. School membershib accounted for 5.38% of the variance,
F (4, 208) = 2.97, p < .05. Being in Grade 11 of Grade 12

made only a nonsignificant increment of .38% in the variance
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aécounted for, F (1, 208) = .85. Teacher sex accounted for
an additional 3.03% of the variance, F (1, 207) = 6.87, p <
.01, with male teachers giving somewhat higher grades than
fema1e teacHers. Student sex, too, was responsible for a
significant increment of 2.60% in the variance accounfed for
in grades, F (1, 206) = 6.04, p <.05, with male students

receiving somewhat lower grades. Entering authoritarianism,

dogmatism, intelligence, conceptuq&u_§0@37 anxiety,

achievement motivation, or extrave;s%oﬁ-{ntroversfon, into
the equation made a Signifjcant additional contribution to
the variance accounted for in grades. Thé magnitude of the

additional  variance accounted for ranged from 1.7% , F (1,

205) = 3.92, p < .05, for anxiety to'25.5%, E (1, 205) =

't ive capacity of any of the 12 regression équations.

‘”Wifﬁ regard to interaction effects, only achievement
motivation interacted with pérceived teacher directiveness
to maKe a significant increment of 1.7%‘}n the variance
accounted for in grades, F (1, 203) = 4.16, p < .05. The
interaction is graphically displayed in Figure 1.

With satisfaction as th& criterion, the covariates as a
group accounted for 11.2% of the variance, F (7, 206) =
3.71, p < .001. School membership acéounted for 6.71% of the
variance; F (4, 209) = 3.74, p < .01. Being in Grade .11 or

Gréde 12 made only a nonsignificant increment of..22% in the

varfance accounted for, F (1, 208) = .49. Teacher sex
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directiveness to grades (N = 214)1,

The interactive re]at1onsh1p of student
achievement motivation and perceived teacher

'The standardized form of the regression equation is z\
-.62x -.45y +.98xy where z = grades, x = student ach1e0 ment
mot1vat1on, and y = perce1ved teacher d1rect1veness "Hi

achievement motivation"

achievement motivation" is 1 SD below the M.
substituted for each of the variables in the original

- regression equation which are not present

is 1 SD above the M and "low
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h

The M of 0 wa

in the figure.

accounted for an additional 2.54% of the variance, F (1,

207)

with female teachers.

additional 1.72% of the variance_ in satisfaction, F (1,

= 3.99, p <

= 5.80, p ¢ .05. Students were somewhat more satisfied

Sex of the student accounted for an

206)

.05, with females being somewhat more satisfied
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than males. Only the addition of compulsivity or locus of
cé§tr61 made a signif{cant additional contribution to the
vd?iance accounted for in satisfaction. For compulsivity,
the magnitude of the additional variance accounted for was
1.7%, F (1, 205) = 3.94, p <_;05. For locus of control, the
magnitude was 3.6%, F (1, 205) = 8.75, p < .001. The
addition of perceived teacher directiveness significant]y
improvéd each of the 12 regression equations. The magnitude
of the additional variance accounted for in satisfaction
ranged from 30.1%, F (1, 204) = 111.46, p < .001, for the
Tocus ofAcontrol equation to 32.3%, F (1, 204) = 116.68, p <
.001, for the convergent-divergent ability equation.

With regard to interaction effects, as with grades,
only achievehenf motivation interacted with perceived
teacher»directiveness to make a Significant.increment in the
variance accounted for in satisfaction. The interaction
effect accounted for an additional 2.2% of the variance in
satisfaction, F (1, 203) = 7.89, p < .01, and is graphically
shown in Figure 2.

Since only one significant interaction effect was found
for each of the criteria in the present study, the
regression models planned to contain only nonredundant
interactiveipredictors could not be constructea.

The general lack of expected interactive relationships
prompted post hoc searches for any evidence ofbsuch
relationships or for explanations as to why they may not

have occurred.
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Figure 2, The interactive relationship of student
achievement motivation and perceived teacher
directiveness to satisfaction (N = 214) 1,

'The standardized form of the regression equation is z =
-.85x +.08y +1.10xy where z = satisfaction, x = student
achievement motivation, and y = perceived teacher o
directiveness. "High achievement motivation" is 1 SD abov
the M and "low achievement motivation" is 1 SD below the M.
The M of 0 was substituted for each of the variables in the
original regression equation which are not present in the

figure. B}

To make use of a greater proportion of the available
data, and hehce to maximize the power of the ‘ses,
separate regression equations-were computed fo: ach

personological variable with grades and satisfaction as the
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criteria on the maximum number of cases for which no
relevant data were missing. For each regression, all cases
were ihc]ug;d for which values were available for: the
dependent variable, the covariates, the sfudent
personological variable in question, and perceived teacher
directiveness. The N on which each analysis was based and
the increments in the amount of variance accounted for in
grades and satisfaction by the covariates as a group, the
student personological variable in question, perceived
teacher directiveness, and the interaction of the particular
student variéb]e and perceived teacher directiveness appear
in Table 9. |

For each regressibn equation with grades as the
criterion, the covariatés as a group accounted for a
significant portion of the variance. The magnitude of the
Qariance,accounted for ranged from 9.%%, F (7, 304) = 4.57,
p < .001, for the compulsivity equation to 12.4%, F (7, 258)
= 5.21, p < .001,‘for the rélative convergent-divergent
abi1ity equation. The entering of dogmatism, intelligence,
cdnceptual level, anxiety, achievement motivation, and
extravérsion{introversion into their.respective equations
accounted for significant proportions of additional variahce
in grades. The Magnitﬁde'of the additional variance
accounted for ranged from 1.8%, F (1, 304) = 6.26, p < .05,
for arixiety to 25.1%, F (1, 259) = 102.31, p < .00f, for 1
intelligence. Perceived teacher directiveness significantly

improved the equations for authoritarianism, relative
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convergent-divergent ability, conceptual level, anxiety,
compulsivity, rel;tive acHievement-via-independence, locus
of control, relative independence-dependence, and
extraversion-introversion. The magnitudes of the increments
ranged from 1.1%, F (1, 306) = 3.91, p < .05, for the
authoritarianism equation to 2.0%, F (1, 259) = 6.04, p <
.05, for the conceptual level equation. The interaction of
the student ﬁersonological‘variable and perceived teacher
directiVeness did not contribute significantly to any of the
equations. |

For each equation'with satisfaction as the criterion,
the covariates as‘a group accounted for a significanf
probortion of the variance, the magnitudes ranging from
7.8%, F (7, 294) = 3.55, p < .001, for the conceptual level
equation to 11.2%, F (7, 225) = 4.06, p < .001, for the
intelligence equation. The introduction of authoritarianism,
anxiety, achiévement motivation, and locus of control to
their respective equations produéed signifiqant increments
in the variance aqcounted for in satisfaction. The
increments ranged from 1.2%, F (1, 297) = 3.86, p <‘.OO1,
for authoritarianism to 2.3%, F (1, 293) = 7.52, p < .001,
for 10¢Qs of contfol. The entrance of perceived teacher
directiveness significantly increased the predictive
capacity-of each equation. The magnitudes of the additional
variance accounted for in éatisfaction ranged from 32.0%, F
(1, 223) = 127.01, p < .001, for intelligence to 37.5%, E

(1, 296) = 204.77, p < .001, for eitraversion-introversion.

€
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Only in the case of achievement motivation did the
interaction of perceived teacher directiveness and the
student variable make a significant contribution. The
interaction accounted for an additional .7%, F (1, 296) =
4.12, p < .05. The nature of the interaction is shown in
Figure 3.

The possibility was considered that student sex and/or
teacher sex might moderate the interactive relationships
which were being sought. Differences in interactive Q?tterns
have been reported for student sex (e.g., Ar]iﬁ, 1975) and
for teacher sex (e.g., House'& McKeachie in McKeachie,
Milholland, Mann, & Isaacson, 1968). Consequently, two new
product terms were created for each of the student
personological variables by multiplying the 2-way
interaction term by student sex and by teacher sex.

When the student sex x student personological variable
X pérceived teacher directiveness term was entered into each
of the equations with grades and satisfaction as the .
criteria on the common data base (N = 214) shown in Table 7,
only one significant 3-way interaction emerged. The 3-way
interaction accounted for a significant additional increment
of 1.6%, F (1, 202) = 5.87, p < .05, in the variance
accounted for in satisfaction when locus of control was the
student variable. To determine the nature of the this 3-way
interaction, the common data base (N = 214) was subdivided
and separate regression equations were computed for males (N

= 77) and for females (N = 137) with Tocus of control as the
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Figure 3. The interactive relationship of student
achievement motivation and perceived teacher
. directiveness to satisfaction (N = 307)1.

'The standardized form of the regression equation is z =
-.39x +.32y +.60xy where z = satisfaction, x = student
achievement motivation, and y = perceived teacher
directiveness. "High achievement motivation" is 1 SD ahove
the M and "low achievement motivation" is 1 SD below the M.
The M of 0 was substituted for each of the variables in the
original regression equation which are not present in the
figure.

student variable and satisfaction as the criterion. For
males, the interaction of perceived teacher directiveness
[+73

. g . /
and locus of control made a nonsignificant increase of 5%,

E (1, 87) = .73, in the variance accounted for in
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satisfaction. Similarly, for females, the interaction made
only a marginal increase of .02%, F (1, 127) = .05, ns.

When the teacher sex x student personological variable
X perceived teacher directiveness term was entered into each
of the equations with grades and satisfaction as the
criteria on the commq? data base (N = 214) shown in Table 7,
two significant 3-way interactions emerged. The'é4way
interaction accounted for a sigﬁi%icant increment in the
variance accounted for in satisfaction of 1.1%, E (1, 2C2) =
4.01, p < .05, with intelligence as the student variable and
1.6%, F (1, 202) = 5.73, p < .05, with relative
achievement-via-independence as the student variable.
However, when separate regressioﬁ equations were computed
for males and fbr females, no significant 2-way interactions
surfaced. For males, the interéction of perceived teacher
directiveness and intelligence accounted for less than .001%
of additional variance in satisfaction, F (1, 67) = .06, ns,
and the interaction of perceived teacher directiveness and
relative achievement-via—1hdependence accounted for
approximately .001% of additiéha] variance in satisfaction,
F (1, 87) = .16, ns. For females, the interaction of
perceived teacher directiveness and intelligence accounted
fop an additional 1.2% of the variance in satisfaction, F
(1, 127) = 2.54, ns, while the interaction of perceived

teacher directiveness and relative

achievement -via-independence made an additional contribution: -

~of only .5%, F {1, 127) = .71, ns, to the variance accounted ‘.
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for in satisfaction.



IV. Discussion

Although the results of past research suggested that the 12
student variables (authorifarianism; dogmatism,
»inte11igencé, convergent-divergent ability, cdnceptua]
level, anxiety, comﬁsﬁs{vity; achievement motivatioh,
achievement orienfatjon,alocus of control,
1ndependencé~dep¢ndeace, and exfraversﬁon—introversion)‘
should interact With perceived teacher directiveness in
reldation to grades and satisfaction, little support was
found for this position in the present'study._Only in regard
to achievement motivation was there any statiética] evidence
thattinteractionslhad in factloédurred.

Regreséﬁon aha]yses employing the common data base (N =

, '214)'ihdicated that student achievement motivation

-interacfed with pérceived teacher directiveneés invé‘similar
manner with grades and with satisfaction as the criterion.
Sthents with high achievemenf motivation attained higher
gnadés and repofted greater satisfaction with the teacher
and the course when the teécher wés perceived to be more
nondirecije; Whi]e*students with low achievement motivation
attaingd‘higher grades and reported greater satisféétion
with the teécher andzthe course when the teaéher was
berceived to be more directive. The intc: ctive relationship
for each criter = wuas clearly disordinal and the slopes
were very much aiiine. In both cases, students with low
achievement motivation were ;bout as sensitive. to changes in

perceived teacher directiveness as students with high

152
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achievement motivation.
Taken alone and at face value, the f1nd1ng of 51?1lar

1nteract1ve patterns with both grades and sat1sf5a

rather impressive support to Cronbach’s (1967) the#”étical
formulations that students with high achievoment_motivation
should prosper from more nondirective teaching_strategies,
while students with low achievement motivation are more apt
’to profit from more directive approaches. Until the present
‘research, no explicit test of thé under lying hypothesis had
been made, although indirect, equivocal, and qualified
support was put forward by McKéachie (1961}, Patton (1855),
‘Koenig and McKeachiei(1959), and Doty (1967).

In light of thetfailure to find- interactive

~re1attonsh1ps 1nvo]v1ng the - 11 other student var1ab1es

caution must be exercised, however, in acoept1ng a. general -

disordinal 1nteract1on for achievement mot1vat1on in the

N

population. S1mp]y on the grounds of stat1st1cal
probability, at ]oast one 1nteraot1on among the 12 tested
might be'expecteqto\surface at a significant level purely
by chance. Furthérmore, since the prior evidence for
tnteractivé re]ationships appeared stronger for at least
seven of the other 11 student dimensions—-authoritarianism;
dogmatism, tntelligence, convergent-divergent abi]ity,
anxtety,‘achievemént orientationﬂ and'locus of control--than
it was for achievement motivation, one is left on‘V§ry
tenuous grounds accepting the aohievemont motfvation

AR 3

interaction while allowing that no other interactions

N

AN
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occurred. - o v

To accept the achievement motivation interactisn, one
would seem destined to argue that the interaction effect
must be so pronounced relative to interactions involving the
other student var]ab]es that any suggested 1nadequac1es in
research design such as a flawed sample, weak assessment
techniques, or lack of impact of treatments could only be
overcome by the superior strength of the interaetionsm
involving achievement motivation. Given that sucihh a direct
test of the interactive hypothesis with acnievement
motivation as the student construct has never befone been
carried out, this remains a possibility, albeit an
exceeding]yvremote one.

The results of the supplemental analyses which made use
of the maximum available data for each regression test also
undermine the temptation t6 accept the reality of the
achievement motivation interaction effect'in%the population,

at least insofah as grades is concenned. It is.d1ff1cu1t to

"x 5
T

imagine the formulat1on of a support1ve argument Ss to why
 the 1nteract1on effect should be signifieant with an N of

214 and nonsignificant, in fact almost nenexistent, when the -
N is en]anged to 316. With satisfaetion‘as the criterion,

the inter%ction effect was stable however, and, as would be
expectedj at a more stringent significance 1eve1 with an N

of 307 tnan With an N of 214, The interactive pattern was

' |
substant?a]ly retained except that students with low

achievem%nt motivation did net seem to be quite as sensitive
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to levels of perceived teacher‘difectiveness as students
with high achievément motivation.

The lack of significant interaction effects is rather
surprising given the degree of prior substantive knowiedge
used to select the 12 student véfiables which were used in
the study. Since it was expected that few tests'bf't;ue null
hypotheses would be made, the bias appeared to be toward
éommitting Type I erré&rs father than Type Il errors. Yet, no
methodological problems seem readily apparent to explain why
Type II errors may have occurred.

“ A]though the sample was neither entirely random nor
compr1sed of all the students in each of the e]igible
classes at all of the schools, as was initially intended,
thg obtained subjects do seem to be fairly representative of
the particular population from which they were drawn.
Slightly more than half of the teachers and‘students were
female and just less than half of the students were in Grade
12. Perhaps the students of female teachers were somewhat
overrepresented with approximately 67% of the female
students and 62% of the male students coming from the
classes of female teachers. It appears that this R
overrepresentation was mostly due to the fact that the two
?gachers at School E, where studentyparticipat{on‘was high,
were female. This resulted in the studenté‘b? fgmale
teachers being even more overrepresented in the subsample of
- 214 used for the common regression analyses, where about 78%

of the female students and 71% of the male students’ were
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enrolled in the classes of female teachers. Why Grade 12
students and male stydents were also substantially
undehrepresented in this subsamp]e‘is not clear.
Thirty-seven percent of the students were in Grade 12 and
only 36% of the students were male.

Even though these unexpected imbalances in the
distributions of sex and grade level occurred, it is
unlikely that they could be responsible for the attenuation
‘of the interactive he]ationships..Threé-way intéraction
analyses using teacher sex and student sex yielded a few"
shall but significant 3‘wéy interaction effects but when the
subsampTe was subdivided into male and female teachers and
‘male and female students, the interaction of perceived
teacher directiveness and each of the student variables
never attained significance. Furthermbre; sex of theyteacher
and sex of the student only accounted for less than:é% of
the variance in grédes and satisfaction and subsequent
expioratory analyses not reported here §howed that none of
the interaction effects was significant even wheﬁ the
covariates were not ehtered into the‘regfession equations. A
similar argument can be made for grade level, which only
accounted for trivial amohnts of variance in ghadesvaﬁd
satisfaction. |

Although participation rates were lower in many classes
than would have been desired, the overall effective Ns on
which the teSts for interactions « -e carried out seem

adequate. The minimum N of 214 exceeds the general rule of
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thumb of 100, and preferably 200 or more, for a fegression
analysis suggested by Kerlinger and Pedhazur (1973, pPp .
446;447)‘and Cronbach and Snow (1977, p. 45). The Ns also
‘yield sufficfent power to reject the null hypotheses if the
hypotheses were indeed false. For example, on the basis of
the power formulas of Cohen and Cohen (1975, pp. 117-119),
an N of 214 yields a power coefficient between .50 and .60
for testing the interaction effect, assuming that all the
variables in the equation account for 15% of the variance in
the ériterion and that 2% is qniqpely détermined by the
interaction. On the other hand, assuming ‘that 45% of the
varianée in the criterion is accounted for by all the
variablés in the equation and that 2% is uniquely determined
by the interaction éffect, the powér coefficient rises to
between .75 and .80. Increasing the N to 300 gives power
‘coefficients between .70 and .75, and, .90 and .95,
respectively.

It would have been more desirable to have approximately
equal numbers of students for each teacher in the anélyses..
Only 20.6% of the students were in the classes of the 32% of
the teachers in thevworkabie subsamble (N = 353) who had
mean perceived teacher directiveness-sqores falling outside
plus or minus one standard deviation from the grand mean of
 the perceived teacher directi?eness scores. In contrast,
53.5% of the students were in the classes of the 28% of the
teachers who'had mean perceiVed teacher direct{veness scores

falling plus or minus half of one standard?éévjation
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the grand mean. The(lack of a flatter distribution curve
does pot undermine the appropriateness of the analytical
techﬁ}ques but it may hgye somewhat attenuated the
interactive re]ationshfﬁgf The variance of perceived teacher
directjveness scores might have been less restricted for a
‘more Sglanced ample. Nevertheless, mean perceived teacher
directiveness scores were significantly different across
teachers, with aboui 34% of the variance in perceived
teacher directiveness scoresbeing attributable to
differences between teachers.

It alsokdoes nbf‘appear that weak assessment techniques
cén be blamed for the lack of interaction effects in the
present research. Personological measures wére selécted on
the basis of their desirable psyChometric properties and in
most instances were the same instfuments employed by other‘
researchers who did find‘evjdehce of 1ntéractibns.'The‘
‘perceived teacher directivenesskmeasure too has been used
successfu]}y in this context in the past (ewg., McCann & -
Fisher, 1977) and seems most appropriate for the pre;ént
research. The~meésurement of satisfaction with the Student
Satisfaction Scale was direct and overt and the scale did
shbw evidence of sQund psychometric characteristics in an
earlier administration Qy the author. The merits and
liabilities of the perenniai favorit§ among educational
outcome variables--teacher assigned g%&des-—were not under
the control of thé reseaircher but surely on the

pervasiveness of its use, grades must be deemed at least

iy
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"suitable"” and of course numerous_studie!'kave used grades
successfully as a criterion. |

This entire study rests on the assumption that the
inferactive relationships involving each of the 12 student
variables and teacher directiveness can be substantially
replicated. GiQen the apparent failure to find any evidenceb
that 11 of the 12 expected interaction effects materia]ized,
it seems wofthwhile and timely to discuss the whole question
of rep]ication, not only in the present céntext but in ATI
research in general. | |

If research findings are to be accepted as true

[ o g .
phenomena they should be consistent in each repetition of

the research (Borg & Gall, 1971). ‘Although replicability is
~usually considered the most :fundamental criter{on put forth
by the scienfific_method for judging the validity of |
research findings (Bauernfiend, 1968; Raney, 1970) .and is
ultimately necessary for the development of confidence in
research results (Selltiz, Jahoda, Deutsch{ & Cook, 1959),
‘it .has not been widely discussed in either educational r
research (Shaver,. 1979) or psychological research (Raney,
1970; Smith,. 1970). ' . |
vLyKKen (1968) defines three types of replicatidn:'
1itéra1 replication, operational replication, and
~constructive replication.’Literél replication refers to
,rep1icat10n which is exact in every reSpect to the original

invesfigation. For example, the original researcher might

use twice as many subjects as are necessary, randomly
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earmark the subjects for the purposes of two parallel
analyses, and observe whether or not the statistical results
are similar. Finding significant relationships for one half
and nonsignificant relationships for the other half would be
evidence for the presence of a Type I error. Unfor tunately,
this is almost never done. | |

Operational repliication occurs when a second researcher
attempts to do the same study as the initial researcher by
following the reported method of the first piece of
research. There is a general lack of this Kind of
rep]iéation, particularly in the present ATI conté;t. One
notable, and successful, operational replication took place
when Domino (1975) replicated the Dowaliby and Schumer
(1973) study to show that high anxiety students achieved to
a higher degree in a teacher-centered class thap in a
student-centered cléss while the cbnverse occurred for low
anxiety students. |

fn éarrying out a constructive replication, imitation
of the method of the initial study is deliberately avoided.
Only the re]atiohship which the first researcher claims to
have established is of importance. The second researcher is
freeﬂto fobmu]até the particulars of his own study. In fact,

the hypothesized relationship‘becomes even more credible

| when it is maintained over.several constructive rep]icatibﬁs‘
in which ;he measures and procedures différ"(Borg & Gall,

1971). Perhabs the best example of constructive“replication

in the present ATI cOntexf occurred when Domino (1971),
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using an experimental approach, replicated the findings of
Domino (1968), in which a naturalistic approach was
empﬁoyed. fh each study, students more oriented to
achievement-via-independence did better with a nondirective
teaching strategy while students more oriented to
achievement-via-conformance did better with a directive
teaching strategy. "Domino’s report gains solidity from the
fact that much the same result was found by his two
investigations with different techniques" . (Cronbach & Snow,
1977; p. 493).

The notion that ATIs simply do not exist in the
population seems too:harsh, a]thbugh some workers in the
field are of this opinion. For example, Glass (1970) states
firmly: | |

“There is no evidence for an interaction of curriculum
treatments and personological variables:." 1 don’t know

of another statement that has been confirmed so many

times by so many people.

(pp. 210-211) »
Bracht. (1970), a pupil of Glass, also thought the effort to
find disordinal interactions futile. In his review of 90
studies, only 5 of 108 possible interactions were
significantly disordinal. But Bracht relied on a definition
of disordinality put forth earlier by Bracht and Glass
(1968) wherein an interaction was considered to be Q
dfsordina] only if the difference between the two treatments
at two 1évels of a personological variable were both

significantly greater than zero and opposite in algebraic

sign. This definition may be undUly severe and Bracht and
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* Glass apparently are now ready to discard it (Cronbach &
Snow, 1977, p. 93). In any case, both disordinal and ordinal
interactions should be accepted; both kinds of interaction
information are useful (McCann & Short, 1982). Cronbach and
Snow (1877, pp. 494-496) also have several other
reservations about Bracht’'s analytical review but they do
generally agree with his conclusion that demonstrated ATls
in the literature are rather rare (Ragsdale, 1980).

CEven if reported significant ATls are not abundant,
Cronbach and Snow (1977) have argued strongly that this does
not mean that they do not exist:

While results in ATI studies have ofteh been negative,
this does not deny the hypothesis. Most studies used
samples so small that a predominance of ‘chance
results’ was rendered inevitable. (p. 493)
”Chance results”" here refers to nonsignificant ATIs which
suggest that Type II errors may have occurred.
b8ut what about Type I errors? Cohen and Hyman (1980)
have pointed\out that while "over 70 pércent of published
studies in Amenican Psychological Associatfon, AERA, and
Council for Exceptional Children journals lack statistical
power, .. .many hypotheses iﬁ educational:research are
suppor ted" (p. 12). Cohen and Hyman therefore view the large
number of statistically significant findings with:suspicion.
Cohen and Hyman concluded that "“experimenter bias may
have been so powerful that, regardless of the realities of

probability statistics, the experimental results were

foreordained” (p. 13). Hsu (1980) suggested other reasons
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why low power studies may have yielded a high proportion of
statistically significant results: the magnitudes of the
‘effects may havexbeen large in the population; journal
policies may have led to the selection of manuscripts on the
basis of significant results; jburnal policies may have led
to the selection of studies for which the magni tudes of the
effects were relatively large aﬁd the power was conééquent)y
underestimated.

In the ATI literature reviewed for #he current project,
a rather large number of studies appeared to have lacked
adequate power but the majority turned up significant
results which could be construgd as support for the
interactional hypotheses in quéstion. Yet the findings did
not replicate in the present study and thgre were failures
to replicate in some earlier studies. If the interactional
effects in the population are actually quite large then the
chances of interactional effects failing to replicate should
be low. Therefore, it does not seem likely that'either of
Hsu's (1980) reascons for the preponderance of significant
results which assume that the population effects are large
can e instituted as a solid explanation for the imbalance
of significant results reported in the earlier studies. So
the possibility remains that many significant interactional
results materialized in earlier research because of
exper imenter bias effects or because journal policies favour
studies with significant results, or both. In either case,

such arguments suggest that many of the ATI effects found
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may not actually exist in the population and this is the
view that is fostered by the results of the present
research. |

Although the failures to replicate in the present study
wére'overwhelming and pervasiv?, some were even more
alarming than others. For example, McCann and Fisher (1977)
used a similar population of secondary schoo! students, the
SPOTS scale, the same authoritarianism and dogmatism
measures, the same English grades as one criterion, a
similar satisfaction scale as another criterion, and the
same analytical procedure, but uncovered significant
interactive relationships in the expected directions even
thdugh the sample size was somewhat smallef than in the
present study. Elements of the current investigation are
also similar to the Dowaliby and Schumer (1973) research: -.
the results are not. Dowaliby and Schumer found that high
anxiety students received higner grades when they perceived
the course to be structured while low anxiety students did
better when they perceived the course to be unstructured.
Another disturbing example was pointed out earlier: the
interaction of achievement motivation and perceived teacher
directiveness in relation to grades in the present study was
significant for an N of 214 but nonsignificant for an N of
316. This is particularly distressing since it is a failure
of a literal type of replication. Even several simple
correlations between personological dimensions failed to

replicate edarlier findings. For example, the present

-



gl

e, 165
kS
“research did not replicate the relationship be tween
authoritarianism and anxiety (Fehr'é}Heintzelmanﬁb1977),
autﬁbfitarianism and locus of control (Zuckerman & Gerbasi,
1975), authoritarianism and iﬂpependence—dependence.(Gordon,
18971), dogmatism and anXiety (Vacchiano, Straus, &
Schiffman, 1968), dogmatism and locus of control (Everly,
1875), dogmatism and independence-dependence (Gordon, 1971),
intelligence and independence-dependence (Flanders,
Anderson, & Amidon, 1960}, intelligence and
extraver-ion-introversion (Lynn & Gordon, 1961), conceptual
level and locus of control (Hunt & Hardt, 1967), anxiety and
éonpu%sivity Brackbill & Little, 1954), anxiety and
achievement motivation (PetefEOn, 1976), anxiety and
extraversion-introversion (Eysenck, 1970), achievement
motivation and extraveﬁéion-introversion (Doty, 1967), locus
of control and achiéveﬁent motivation (Gough,%1974), and
achievement ofientation and intelligence TGough, 1975) .

In the 1iterature7revfewed for the present project, the
number‘of signifiéaﬁt résulté pointing to inferactive_
patterns and the cdhsistency of the cdmposi}e profiles of
students who’should.beanit from directive and nondirective
teaching seémed rather cdnvincing. However, few studies were
actually close replications‘of earlier studies. In regard to
psychological reseahch'in general, Smith (1970) has said:

One bannot help wonder what the impact might be if :
every investigator repeated the study he believed to be

his most significant contribution to the field. (p.
g974)
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One surely cannot he1p but wonder what the/Kﬁp;ctJ;ould be

if Smith's suggestion was appl1ed to the ATI research in the

®

present context.

Replication can be 1ooked upon as an\alternatiQe.to
inferential statistics (Shaver, 1979). What is of ultimate
importence in the determination of scientific or educationat

"signf?icance" is the magnitude\of the effect (Cohen &

. , /
Hyman, 1979) and its consistency from study to study. As

Borg and Gall (1971) put it:

If the researcher is able to replicate his findings,
they are of much more ’'significance’ to other
educational researchers .than a statlst1cally '
significant but weak f1nd1ng .obtained in the or1g1nal
study. A replicated study is strong evidence against
the probability that a Type 1 error occurred in the
original study. (p. 290)

But clearly ‘when a study has the\power andnthere is no
s1gn1f1cance and no sizeable’ éffect one must ser1ously
cons1der whether prev1ous]y reported results are suggestive
Aor 111usory - ' |

It was ant1c1pated that the planned regression models \(

constructed from a mod1f1ed free stepw1se analys1s of the 12

-1nteract1ve relationships of student persono]og1ca1

s
var1ables andtperce1ved teacher d1rect1veness for each of

‘the dependent var1ables ‘would g1ve some idea of the combhned;.
magn1tude of the 1nteract1on effects would pinpoint a
su1table set of qmportant personolog1cal vartables ‘wou]d

prov1de gundel1nes fon . further research wou ld be useful for

=pred1ct1ve purposes in: future worK would eventugaly lead to

41n519ht 1nto the processes 1nvolved would serve as bases on

i
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which to evaluate the variance.accounting capacities of any

new personological variables which'might be suggested to be
important in the future in this interactive frameworkl wou]d
facilitate theory bUilding, and would Simplify thoughts

about applications in the present context. Because of gross
failures to replicate preVious findings the regression

models could not be constructed and consequentiy none of

these higher goals could be met or even addressed. It is e ﬁy,
exceedingly diffiCuit if not impossible to confident]y and o
fruitfully extend theory and research sophistication when
zthe foundation seems so soft and fragile.

B The ovérriding implication of the results oflthe

~ present study is~ciear. There is an absolute and immediate
need for literal reolication, operationai replication, and
constructiverep]icatioq in ATI research. The whole ATI
endeavour is in>grave daﬁger of Losihé“its most avid.:and
active supporters, who have so enthd%iastically accepted its
interactionai tenets, if increasing confidence cannot be
placed in the estabiishmentvof some consistent, even if
somewhat qualified genera]iiatdons If 1nteractional
psychology cannot combat and Withstand the common “crisis in
research associated with extremely inefficient procedures
for establishing generalizations (Epstein, 1980, p. 791)
which has p]agued its ancestral a]ternatives in the future
the movement is. in danger of becoming a catalyst toward the
ever: increa51ng disillusionment with psychoiogica] research

" to which Adair (1980) refers:



/ ' . ~ 168

(

We are tra1ned from undergraduate classes through
graduate school with examples of psychology’'s seemingly
-,f?c1le accomplishments. After a decade of research most
us awaken to the realization that the scientific |
study of human behaviour is not easy; that progress
will be slow. But we lack a yardstick against which to
measure our successes and failures, our rate of
progress* ' As we encounter difficulties with our methods -
~the lack of -accomplishments rather than the challenge
of the discipline becomes salient. This is the source
of the contemporary disillusionment of the
academician-researcher. (p. 169)

The'ATI literature is vast and expanding rapidly but

st1]1 relat1ve]y manageab]e within its boundar1es It is

/

t1me now to recons1der what has been done thue far, to

|

s not. "It's

.
attempt to discern what is "known" and what i

not.what we don’t Know that hurfs; it's what[wevknow that

ain’t so that hurts” (Bauernfeind, 1968, p. 126). Now,

/7

before further e]aborations and their consequent
incdnsistencies are'propogated within the ATI orientatiOn,
Shaver’s (1879) suggestion in regard to replication should
be adhered to, not only by graduate students but by other
researCher§$%n the field:

- Acceptance of the self-testing, self-correcting mode of
science as a guide for structuring educational 'research
~would likely lead to the debunking of the myth that
graduate students’ research must be ‘original’ to be
worthwhile and to giving _serious attention to proposals
that replication research ‘be accorded greater
respectability....Replication as a research strategy
not only-has h1gh potential for theory-building, but
replication studies can be sufficiently
challenging....A major challenge will be to avoid.
trivial rep]ications. Involvement in decisions about
which studies have sufficient theoretical promise to
warrant direct replications would make important
contributions to Knowledge.. .might lead to greater
engagement of graduate students in science as an
ongoing intellectual process. Out of this involvement,
more graduate students may come to see the potential of
their own research as a contribution to scientific
knowledge, rather than as only an obstacle to be, -
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overcome in order to obtain a degreel (pp. 6-7)

Replication may restore vitality, even sustain life, in
ATl research and interactional strategies in psychology in
general. On the other hand, failures to replicate may
diminish interest in the paradigm.*Forveither return, the
chancé must be takKen. That theoretical speculations must
eventually be grounded dependably in fhe interhelationships
of empirical referents is axiomatic in the scientific

approach to the study of behavior. .



V. Summary and Conclusions
Past research had‘suggested that 12 student personologigal'
variab]es--ahthoritariansim, dogmatism, intelligence,
convergent-divergent abilities, conceptué] level, anxiety,
compulsivity, achievement motivation, achievément
orientation, locus of control, indepeadence-dependence, and
extraversion-introversion—-intéracf with perceived teacher

directiveness ih relation to grades and satisfaction. There

o

- d

was also evidence of moderate intercorrelation a g most of

the student vag

',F]es. This correlativity directly suggested
B .

3 .
5 4
Y T

that some of YM& ‘interactive relationships which had
sur faced may not have been‘indepéndent. Consequently, the
present project was undertaken tows%mblify the multivariate

nature of the interactive ﬁe]atioﬁships which were'

necessarily viewed as operative by carrying Quf a modified

free stepwisg regression analysis of the 12 interactive

relationships which it was hbped would yield a lesser number

of~nonredundéﬁt interactions, weighted%according to how much
unique variance they cquld account for in gradeé and
satisfaction. It was anticipated that the resultant
begressfon mode ls woula facilitate theory bui]ding, would .
simplify ATI applications, and would serve as bases on which

to evhluate the variance accounting capacities of any new

-’variab]?s which might be suggested to be’important’within

this interactive context. ~ o
Data were collected from 445 students-in the c]asses‘Qf

-~

26 Grade 11 and 12 English teachers at five high schools in

170
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regard to English grades and satisfaction with the ‘teacher
and the course, the ‘12 personological dimensions, and the
perceived'level of teacher directiveness. Individual
regression analyses‘reveeled that iny student achievement
motivation showed any signs of interacting with perceived
teacher directiveness in relation to grades and satisfaetion
in the present study.- From the current data, it appeared

that students with high achievement motivation attalnaﬁx

A 4 .

'perceived‘to be more directive. Since no other

1nteract1ve relationships materialized, the nonredundant

-

The failure to replicate any of the other 11 previously

regression models could not be produced.

reported interactive relationships calls into question not"
only the genera]izability of the achievement motivation

interaction wh1ch d1d attd1ﬂ a su1tab1e level of statistical

v } )

s1gn1f1cance in the present s tudy but a]so the depeqpab111ty

of previous research results within th1s ATI context.
It is concluded that ATI research w1th1n the present

context and in general must come to depend more upon
%

literatl, operationalj,andéggnstrUCtive rep]ication,Jf

confidence in findings is to be fostered. The foundation

* . \

must‘be stronger or the ATl endeavour seems disposed to
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collapse. At the metaphysical level it'may maintain its
theoretical appeal but if ft ever hopes to offer anYthing of
substance to the establishment of an'instructional theory
which profits from Knowledge of the interactive
relationships of pupil characteristics and instructional
strategies to educational outcomes .it must become more

: _ . o
soundly grounded in'reliable observatioﬁs.
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‘Student Satisfaction Scale (SSS)
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Y The fol]owing itéms_pertain directly to your Engnience
'n your English class this year:@ The best answer to each
item is your personal opinion based on your personal
experience. : ' Co e :
b ' o
select 1, 2, 3, 4, 5, 6, 7, 8, or 9 depending on how.

~you feel in each case. For example, consider the following .
"sample item. : . : '

- A
I feel like skipping this class
12 3 4 5 6 7 § g

more often - ' ' : less often

than my ' ' ' than my
other . ) : other
classes. ‘ L0 _ classes.

: M Y A
. . Select the number which wouild indicate the degrefg to
which your feelings are 1iKe the statement on the left or
the statement on the right.. For example, if you selected 6
that would mean that the statemen: on the right is a 1ittie
like your. feelings; if you sélected 9 that* would mean that
the statement on: the right is very very much like your
feelings. On the other hand, if you selected 4 that would
‘mean that the statement on the left is a little like your
feelings; if you selected 1 that wouild mean that the
statement on the left is very very much like your feelings,
and so on. That is, the numbers 1) 2, 3, 4, 5, 6, 7, 8, and
9 are on a ¢ontinuum from one extreme to the other extrege.

Select ond& one number for each of the 10 ifémsk\

Please answer every one of the 10 items. .

\\

Be sure to put vour answers on the computer answer
sheet labelled "“I". ,

]

.
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I am very
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[

unsatisfied.
with this
teacher.

satisfied

with this

teacher.

I would be“very satiSfied if my other courses were \

12 3 4
less like. -
“this

course. .

. 1 like this teacher much

12 3 &

more like.
this
course.

1

less. than.
most other
teachers 1
have had or
have now.

N

more than
mostother
teachers 1

have had or

have now. -

4, 1 wou Id be,very'safisfied if my'other teachers were

5. My feelings toward this course are

6. My feelings toward fhis'teacher are |

less like
this
teacher.

A

more like
this
teacher. K

1 2 3 4
very )
unfavourable.

.

1 2 3 4

~ very
- favourable.

~

very -
~unfavourable.

very

favourable.



7..1 am very

1 2
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" unsatisfied
“with this
- course.

satisfied
with this
course.

dislike
this
teacher.

12

3

like
this
-teacher.

‘dislike .
this
course. '

12

10.'I'1ike this couréeﬂmﬁch

3

. 9
" like
this
-course.

e

less than
- most other
- courses I
have had or
have now.

#

- more than
"most other
courses 1
have had or
have now.



