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the mathematics faculty+of their schools. Both were adeinistered the
Ma*hematlcs Inventory for Teachers, an instrument designed to measure
attitudes toward .mathematics as a subject and toward its teaching.

The principals were asked to respond a$ they believed an ideal .
mathematics teacher would, while the teachers were asked to express
their own beliefs and opinions. The results vere factor analyzed, and -
the principals and teachers differed in two of the eight factors. It
appears that teachers are not as responsive to student needs as their
‘principals would have them be. The principals would have their
teachers give, more attention to students who are having dlfficulty .7
learning the subject. In addition, the principals' responses showed a '
more narrow, conservative conception of the function of mathkematics
instruction while fhe teachers were more _cognizant of the need for
-higher order outgomes in mathemat}cs. (BB) . . .
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/ l LDifferences Between Teachets' Attitudinal

Lo Self-Ratings and Their Pripcipals" T
/ “\ Teacher ‘Ideal ‘on a Mathématics Inventory T . :
) '
N Thomas R, Post, w,iui!qm H. Ward, Jr., . -
v ' + and Victor L. Willson . ’ . : ¢ -
. . . University of Minnesota’ o ’ !
) December 30, l974 i o . '
" - - This study was conducted to examine differences between mathematics » .
teachers' self—ratings and their principdls' "idealized" mathématics in- T

{ /
structors on an inventory concerned with both the. cognitive and akfective

0

\ outcomes of mithematics instruction. Individual items on the instrument

. . 1 .
4

N - : A .
were aggregated using factqr analytic’ techniques into seven scales related

.
. - .

to the teaching and learning of:mathematics.' Scale scores were compared

’

<

f\L; using analysis of varianée procedures.

: . ' . Related R?search . T o . ",jté .
‘Research comparing principal and teacher perceptions of the various'dimenJiiv
~ f 4

, . . . .
‘ ) N \\

- sfons of the in-school experience is sparse. An ERIC search conducted for | ‘

i this studygdid not generate a single research paper - which specifically con- ‘P _ : ¥
. . v t - . 3.
P trasted principal and teacﬂer attitudes and/or ,pérceptions. 1In a recent re-'jﬁ i

lated study} Reineke and we1;§\(1973) examined the degree of heterophily v

oL T

»n
(differench between individuals or groups of individuals)\fxisting between ﬁﬁ' .
principals and teacMers regarding the perceived adequacy of school cohditions.

Resé!ts indipate that of the Five dimensions examined (teacher effectiveness,

- -

teaching load, curriculum, facilities, and support staff) teaching effechiveness ..
6 Y ‘

was considered most adequate among both grqups. Their data. also suggesx that oty

] .\ , % ~ ’

-, -principals view conditions in their own’ schools considerably mare favorably than}

L
‘do teachers. One of two possible explanations.were suggested:n (1) persOns‘tend

4 4

. 4+ to view more favorably those Iconditions over which they havé direct{%:ontrol .

0 n -

. (locus of control eonsiderations) or. (2) principals and teachers have become -

%*A

. . ~

3 3




distinct groups through their selection, specialization of function, and

; professional interests, and that effecti&umication between them is

- i '

lacking. - 1 R 3 .

-

o > oapr

~The study described herein is related in that principals and t@achers
% "‘7\
attitudes and,perceptions were again compared, this time as the<\;elate specif-
|

ically to the discipline of m:thematics and’ its teaching. The ‘{d&ntification

‘of'perceptual discrepancies befween teachers.and principals would appear to be
. - 'Y - A f

- an important first sgep“in improving the educational environment ofiour schools. °

.
.
.
:

Method ‘.‘
. - - v 4 . )
.. Principals in this study were selected randomly as part of ap NéF grant

R

to study change in selected regions of the country (see Welch and Gullickson,

1973):~ Stratifying variabies ‘were grade level (8th and 11th), urban agﬁah

N . . .
rural }ocation, and subject matter (mathematics and spience). Principals

P

in California, Michigan \and Indiana were selected for the mathematics assess-
'~,\'k / !

meng. "The principals selected one teacher at randod from the mathematics

’ J

facuhty of his school.. Both snbsequently cbmpleted a battery of instruments.-
v, 27
Among fhese was the Mathematics Inventory for Teachers (MIT) comprised of 30 .
MERN Lo -
items. Items on the ‘MIT we;e taken from or were similar-to items developed
¢ “e ¢ R '\

for the NLSHA,(NLSMA eport 1968) or the International Study of Achievément

¢

in'Maﬁhematics (1967) The MIT assembled by Bracht (l972) contains statements

]

concerning educational ideas and practices specifically dealing with the teach- .

)
: LN
ing and learning of mathematics in the secondary school The' items assess X o
t N - . ’ ' *
attitudes both toward mathematics”as a subject and toward its‘teaching It

IA‘-

-
-

. A4 e

purports to let -the respondent "express their beliefs and opinions " Each

'item is followed by the numerals 1 through 4 which correspond to: Strongly

.t

Agree, Agree, Disagree,; and Strongly Disagree, respectivel;} Respondents are R
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asked to circle the numeral which most closely corresponds to their reaction

L ‘- - .

‘to the item statement. Principals %ere asked to. respond tthhe MIT as they

/ 4
believed an ideal mathematics teacher should, while the randomly selected -,

teachers were asked to e§press their awn. belLefs and opinions. A total of
148 teacher—principal pairs responded to this instrument. ~° ° o

’
‘

The MIT originally was constructed to consist ,of five attitudinal sub—
e . .
scales: mathematics as a pgofess, classroom management practices, interest

-in teaching-mathemasics, rating of teaching practites; "and rating of teacher
8
cqncernyfor students. Both logical eﬁaminatiohgand"inspection of scale_co—

efficient alpha reliabilities conviﬁced the authors that‘Subscales were. in-
. PR . Y
adequat{'as construétted. The MIT was subjected to principal componrents analy-
. : A
sis.to‘extract new scales. Teachers' responses were,used for the~analysis;

,since they repreéen§ actual attitudes.i -
- Eight factors,were extracted from-the'principal components solutioP and
veie rotated.using,a varimax solut{ontp:lhe eight factors were examined for
logical organi‘zatio‘n. IOnly 'Items loadiné higher th;n .3 on the rotated 'solu-’

. - L J
tion were included in the factors. ‘of the eight, the first seven were con-

- N

ceptually identifiable. The last factor was considered to be a random factor.;

.

‘ Principal‘components was chosen as the ?actoring procedure, since the"

o . .
. : .

factor scores would bé easily interpretable. A common factors solution with.
1 . =~ .

I3
.

‘R2‘ag the communality .estimate was 'examined, however, ‘to see 1f the structure

‘
:

had stability. Eight factors were identified and rotated. The resulting .

«AJ \ ~ .

structure’ was quite similar. (One -factor split into two, but the factors were

v ;, ’

L

¢

/i;entifiabl'e) ‘; S . . - '

. The factors_produced by the principal components rotated solution are-

H

identified'and discussed below:’

LS

]
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. ] .. .
Factor 1 — . Lo " . - ” S
' . e )

4 [

Scale items Poading heavily on Factor 1 relate to a flexible perspective -
. » . ° . N . B \ N

of both the teach#ng and learning of mathepatics.' Persons scoriﬂg’high on

+
v

" this fadtor shquld in their téaching tend -to .use a variety of instructiogal .

modes, as well asjéctively promote multiple appfoachés_to‘the soié%idh'ofd

~mathematical problemi;:’For these‘#éééonsp we-have labeled Factor 1 %™ <
" FLEXIBILITY. | . (- -
PO . \ . 4 . .
Factor 2 — ' - L - - ‘. . '

t

+ - < i . . . . - . \ B +
This factor centers around am intereég apd concerrr for the nonrcognitive
1 . . .

.

® N R . o .
outcoe;s of mathematics teaching. It would appear also to include a recogni- -
oo . . . S .
"tion of -the importan%?/bf the process dimension of effective mathematics learn-

ing. A higﬁ score on Factor 2 ihplieé conscious attention to the developmen%>

" of poéitive student attitudes and an .inherent belief'thét Pmathematics,is'not'

] -

' to ¥
a spectator sport.” Factor 2 ‘has been labeled: MATHEMATICS-AS PROCESS.
\ : s R

AY - ¢ e

Factor 3 —- 7 . - .
r . . 2 v kS .

MIT components clustering on this factor all relate to teachers' égncern
‘for\§twifnt. A higﬁ factor score implieé a strong professional’ commitment to
~

the improvement of student achievement in mathematics and a willingne8s to *

provide additional instructional assistance when required. [Factor 3 is :

- -

¢

labeled: TEACHER CONCERN FOR STUDENT. . ' L

Factor 4 — . Lo - . ’ .' . o
‘Factor g is composed of items\yhich telgge primarily to the geébhérgv

t “

vocétipnal satisfactiqhz Concern for the'development of a pr6ﬂuct{zé learning

_ezjironmenfﬂis also a component.' It §hohld be noted that one item also ioads
gn

significantly, on Factor 2. This implies that various factors reéulting'from

. . - 3 .
this analysis are not completely independent. Factor 4 is labeled: VOCATIONAL® ~ -

r

SA'I'ISF-A,C‘f'IONa | o - . e T L




Factor 5 —, : ~ . - .t
_ MIT items loading on this factor generally' are concerned with the develop-
. f .

ment of preciself determined mathematical gkills and are indicative of a more
)t _ traditional and, certainly, a mo e~conservative view .of mhthematics learning N\ 7 )

and teaching( Persons scoring high oh Factor 5 have, at the very Teast, ex—
A . .
pressed an dwareness of the” existence of higher order teachin%)and learning

o .

objectives in .the mathematdcs classroom. Two items load significantly on

. other factors. Factor 5 is labeled: "NON-RIGID éRACTICEs. '
N / _ Factor .6 -- e ‘t ‘ o .: : ) I ,
" .. Labeled ATTITUDE TOWARD TEACHING, Factor 6 contain }ce;s concentuall, l
related}to thége_found loading on actor\4, Vocé%ional Satisfaction. Thggf
¥ factorfﬁs not well defined and is considered to be oné of the "weaker'/ ractors
. > N .
resulting from ‘this analysis. ) . d ) .

" Factor 7 -- . .

[y

- 4 -
Similar to‘Factor 5, Non-Rigid Practices, the five MIT items loading on

»

Factor 7 are related to a concévn for rules .and precisely determined outcomes.

° Two ,of-the three items, which also load‘gignificantly on other factors, load

/’ .
on Factor 5. As was the casé with Factor 5, bersons scoring high on thia,factog

?

\

. &
. have indicated disagreement\g;th’fhé positions stated. If translated into -

-

action, such-disagreement would imply behaviors more consistent with the.con-

?

temporary view "as to appropriate objectives for mathematics learnings--that

.~

.1s, a recognition of the importance o? higher order objectives. Faétor 7 is

s

- [EN (U

labeled: HIGHERORDER CONCERNS. _ Lo -

Factor 8 -- - - . » e k ’ .
- . VA
Items loading on’factor 8 do not, in)the opinion of the investigators,

fall within a discernible conceptual framework., No attemoE:EE::been made,

L

thé;efore, to either bel or interpret thia factor. :

. - .t
\/ ) : l ‘ ‘
- ¢ >
. L4
R 8
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The actual MIT items comprising the various factors are available from

_the Minnesota Research and Evaluation Project.

<

) ’ Analysis Procedures

v

L 4
[N

-6 )

.

Scales were constructed from<E:e seven factors using the procedure dis—

(g
cussed by Harman (1967, p. 349).

v L]
. This procedure generates 'a- conservative e

efficients.

responses, as noted by Armor (19745 .

>

correlations- are:

J

oL,

.

weighing‘indi dual item scores by their corresponding variméx loadings.

Stale reliabilities were estimated-by

-

v

’ Subqequently, coefficient alpha was'.computed for the weighted
1] S

«
These reliabilities and scale inter-

-

3

=y

stimate”of the true reiiability co-

ven in Table P. ////’/

gcores were computed for the principals' idealizations

- -

Factor scale

N,

using the loadings bserved for teachers self-ratings‘ Under a null hypothes\s

- only rdndomly between'|teachers and principals. » \' .

' a seven dependent varia le multivariate analysis of variance. Grade level

dependent crossing varia les. The primary tesv of interest is the test of

-variate sense. If so, univariate F—tests on the individual means will help

) to 1ocate’th} differences»
i

P4 1Y .‘
. L3 . !
. . . . -
. . tl‘ . . b

Results -~

The multivariate analysis of variance was performed utilizing a pkogram

1

The grand mean vector of differences was signifiq&ntly

due to, Finn' (1970).

different from zero in a multivariate sense at p = .10. Grade level ﬂocation,

. .
I . 3 - .
L3 Al ’
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TABLE 1 . : !
* - Reliabilities a'pd Y_ntercorrelations, For Seven Scales - ) '
: Derived From The Mathematics Inventory for Teachers )
Vo
, * L] * " . , . B .
. . . ‘Wb~ - . - R - -
Flexi- " Math as  Teacher." Voc  Non- . Attde Higher
bility Process Concern Sat Rigid Teach Order . ',‘ .
. .o, ] . )/ N L .
Flexibility ' | .57 IR e .
b'{athematics ‘
as Process 19, 31 - ’ K i
Teacher i . ’ ' : ' .
Concern ) -.32 -.12 =49 : ‘
. ¢ § -
Vocational ]
Satisfaction .30 »33 =022 .6 N
‘Non-Rigid ' ' . Py
Practices -[-20 -.15 29 -.16 65 - 4. . »
. Attitude Toward , ! .
*  ’ Teaching . -.20 -0 . .15 T -0 .09 L5
g“ . . , ] . - » . .
Higher Order. - S Al
Concerns’ . -.05 - 29 11 -.15 W47 .06 .57
-\ . . \ .
. /. : v N
. - . 3 é . l. ". ,
G . * . . . .
Scale reliabilities are inderlined on the diagonal, SRR
l . f , L) . -
. : e : T !
i ¢ - 4
1 : ¢ . )
- =1 t
+ - v
-~ hd - «
» M ~'y .
L] ) ) —
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- 4

and :hg grade by location interaction were notfsignificant at p = .10. Multi-

variate F-statistics for the grand mean and effects are given in Table 2

along with the’ univariate F-statisticsxfor the-grand mean.
] ',}—:t ) _: ‘(‘ ] o

Of the seven dependent variaBles, F-statistics for two weressignificantly

’ [ . M
: :

different from ze;o, indicating principals and teachers produced different

- . - . ]
@ . . .3

scores on Factor 3--Concern for Students, and Factor 7--Higher-0rder Concerns.

[ 4 -
t .

N Discussién Factor 3: Teacher Concern’ For Students' ,

The greatest'disparitv'betweén‘principal.and teacher scores was 'noted in

. -
- , . .
. ' e

Factor 3, Teacher Concern For Students. The significantly higher principal

scores (recall that principals were asked to respond as.they felt the ideal

‘mathematics teacher would) implies that teachers, in general, are not as -
. . < .
respon$ive to~student needs, espe¢ially “in the‘remediativ%’sense,»as theitm

administrators would have them be. .One can only speculate as to the under-

.

lying variables inherent in the observed discrepancy.‘ Regardless of the reasons '

LS
-

involved, however, it would seem that princiﬁals would have their’teachers
» N

give more attention to those€ s udents who are having difficulty lear‘ing the

. ar

. subject. \The data-:*do not suggest that teachers are unawa‘aiof the importance
Ve -
of this function, nor do_ they suggest that teachers are wholly negligent in-

-sofar as_providin& additional assistance td those in need is concerned They

~

do, however, suggest that, from an administrator 8 point of view, additional

teacher efforts should be expended if'all students are to maximize.their in- o -
L] . ‘ .

inidual notential iy ' ' .

Y

One might also infer from* the observed differences an Fachor 3 gcores

that, from the principal's viewpoint, a disproportionate sharée of the teachers'

‘

attention is focused on those gtudents at or above the acceptable level of

+ « ..

mathematics achievement. If true, then pedagogical priorities need to ‘be

-

AN
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I's ‘ . 9 v
- * - ) ’
- . . TABLE 2 o
* Summary Table For Multivariate and Univariate - ’ .
F-Statisticg For Analysis of Difference Scores . v s
. ) Between Principdls and Teachgrs on Seven Scale "Scores _
L . . . -
. { .
‘Multivariate Tests ' . I L T . . 3
K . . ’ C e Probability
\ Sfutce of Variation .d‘fséur'ce" dfém-or : ,F.-Statistic of ‘Occurrencer\ 4
Grand Mean ) —‘7- S - 138 . 5.98 ° <.01
Grade . 7 a3 65 - am "
; State, . T o138 - .31 %95
M | . -~ ¢ Lo Ve “ ) . ) .
" Grade'x Stapte . : 7 oL 138 155 . <.16° o
' - ] \ ‘- N
Univariate Tests for Grand Mean , \
= - - .
A > 'Y
oot df = 1y df’ = 144
Gﬁggg v e.rr<’)r
J‘ / ) o . .’.
) .. . el a0 . Probability o .
. Variable . ., M-Scﬁand _ M,Serror' F-Sf:at;ié}:i_c‘ ~ of Occurrence .
(Factor) *  HMean ST U - .
1. Flexibility .  ° .872 523 ¢ 4 1.67, ., .20
< . . ' . . o N
2. Mathematics . ’ .205 .gS13 . 0L 530 ¢ ] -
as Process - . i . ’ .- . _
Teacher Concern * 12.54 . '.543 ) _ 23.09 '.0‘1:
. .. L~ . 5. T * 9 '
4, Vocational - - 059 /827 09 + | .76 S -
Satigfaction . - AR . . - . .-
5. Non-Rigid l .0003 746 © .0004 Toe99
Practices ’ S, 2 ) - W
.- ) \ - * . ’
6. Attitude Toward _ 1.65 . .728 ° .2.27 . 314 .
v Teaching ‘ e o : o
'7.” Higher *Order ' 2,37 R 713w 3.33 - . W07 .
"Concerns N ' .- . 7 N
| ' - - - 4
Y ’ . k : S
T~ - 1< a
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’ . 10
. : Eal ,
L cAreassessed and/or redefined within the local setting‘ Such reassessment Would\

’ ' .
L

inevitably lead to increased commnnication between principals and teachers."

‘This should be beneficial to all concerned.

. ‘ \ w ) .
\ - ' Discussion Factor §: Higher Order : N

e N . A T . ",
* : L] Ld .
. . . . : S

As can be seen from Table 2, the Principal-Teacher weighted scores on

Afl-\\\\\fﬁF&or 7 were also significantly different from zero. Three of the five MIT

/- items within Factor 7 also loaqd significantly on other factors. * A low score
on Factor 7 implies a narrow cqnception of:the .role _and function of~mathematics

instruction, 'as well as. a limited perspective as to the nature of the appropriate

%

objectives. Principals scored lower on this scale, suggesting that teachers .

s . - . -

. \/’
are more cognizant _of the’ need for higher order outcomes in mathematics.
| i N
Teachers expressed a greater degree of disagreement with MIT items loading
e } ( /
' significantly on Factor 7, which incidentally wére negatively stated (1. e.,

strong disagreement implies a desirabIe viewpoint) Such disagreement is more

\
N

. in keeping with a progressive viggg&nd implies a recognition ofthe existence
of a level of mathematics learning and achievement which transcends mere’ com-
putational proficiency and direct applicability to everyday experiences. This
outcome is-not surprising since teachers have received more specialized train-
ing“ln both the subject and its pedagogy and should be more knowledgeable re—

.“ / %ﬁ?’ : .’ .L.
- . - v °

garding such matters.

The more “conservative" position espouSed by principals is also under-

N -

standable. As the primary liaison between school and community and between
school and district administrative offices, the principal is generally }he

first to be "held accountable" for student gchievement within the school

. mathematics program and on standatdized achievement tests, ,Among other things,

.

. standardized instruments often compare schools within districts,.as well as
~ . - ,\ . N

ot




4
. . v '
‘l

individual meart gschool achievement to national norms. At best, such

-~

.

" : 1nstruments rarely assess higher order/gh;ecéévfs accurately -and, at worst,-
?

assess .no more than computatighal facility and other’ related student-~’

conditioned responses. To the mon-mathematics or non—science—oriented

-~

person who has, in all probability, received a relatgvely limited exposure

[

AN ‘to higher order mathematics learning objectives, it is conceivable that !
l!the negatively stated MIT items accurately depict the essence of the types
¥

of learnings measured by such tests and those stressed by many school

' mathematics programs. This, in the opinion of the writers, is ﬁnfortunately i
a relatively accurate assessment. This discussion is not meant to imply

.that such lower level objectives are not important. It is, however, felt

that they must be kept within an appropriate perspective--that is, they are

felt to be necessary but not sufficient.

9

Furth and perhaps a bit more disturbing (although understandable),

such persons, because of their experiences with ‘the. subject, would tend to

actually believe that Factor 7 items as stated depict both an aéceptable

appngach to mathematics inStruction .and an appropriate description of its -

major objectives,

* - -
_ Concluding Remarks

~ -

s *Ag indicated, weighted difference scores (Principal minus Teachers) were

.

P . :
significantly different from zero in two of the seven identifiable factors.

Pideal" mathematics tedcher would, and teachers were asked to ressYtheir

own beliefs and opdnions, “Lack of significant differences on five of seven

[ factors is‘prphably/due to one of.two reasons: Either the power of the test

-« ]
r
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is‘insufficient to discriminate between the two groups on the five variables,

@

or there is general agreement among_administrafors and the mathematics teachers

2

employed in their fespective schools. If one asgumes that teachers do, in
fact; conduct mathematics classes- in a manner consistgnt with their philosoph-,

- ical outlook, it follows that principals are genera%}y satisfied with mathe-

~

‘matics programs as they éurrently exist. The foilowing comments ®rre %a;ed on

- that assumption. Specifically, priﬁcipal§£ . ‘ ) .

¢

1. Agree that teaéhers exhibit an appropriate degree of classroom

flexibility with respect to the pedagogical methods employed.
(This statement ré;h{ts from no significan; differences on Factor 1)

N

Are in accord with the degree of attention paid to the procesg ,
outcomes (attitudes, inter ts, and the development of general

problem solving techniques) o?‘mathematics inétruction. (This
L] . ‘ Y

_ statement results from no significant differences ‘on Factor 2)

<

Beliefve that teachers are satisfied with théirevocational choice.
(This statement results from no,significant differences on Factor 4)

Are in‘agreement as to the ;mount oﬁ time and éffdfp'expended to
promote'squdentagastgry of. highly specific mafhematicglmguleb, v
skillsy and procedures. (This statément results f;om no ;iénié-
‘icanF differences on Factor.5) - , j } .

It is unlikely,"in iighé of the degree of.s§tiqfaction indiéated above,f‘
that suggestions for;substaqgive hmd;ficat;ons oé_exi;ting m;téema;ics
curriculd from goufcis outsiig the ;chool would be well reFeiyed. If true,.
Fhis would ultimately prove QQ be‘é;gajor'im;ediment tq cuiriculat‘innpva;ion
and may, i; fact, account for tpe aéonizingly slow pacevwith vhich new &nd

‘o

significantly different curricular mate;ials; objectives, and ihstruct{bnéi

AY

.
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Aruitoxt provided by Eic:

[y

procedures are accepted and implemented within the school setting Studies

<

‘are needed to determine the degree of difference between the perspectives of

‘ ’

school personnel (changees) and university professors (change initiators) as

these perspectives relate to the appropriate nature of the teaching and

learning of mathematics. Should large scale differentes exist, further light
would be shed on the nature and difficulties inherent in promotion of mathe—

matics curricular innovation. Such studies. are currently projected by the

N

Minnesota Researgp and Evaluation Project (MREP)

’
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