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. . Equity in Instructional Workload >

‘Abstract
'_.In.becent years salary equiiy has been the focus of studies deaiing
with equity.' This paper extends-the concept_bf equity to inqlude faculty
instructional activities or.workload. _In an effort to determine to what

extent instructional efforts differed between men and vomen &t a large,

land-grant university. the following variables were investigated: number of

<

' welghted student credlt hours. number of sectlons taught number of
'different courses taught, and didactic hours by level of course. Because_
the faculty members varied in their fu11-t1me-equiva1ent instructional

effort, it was necessary tb normalize the data. When men and women were

compagéd for equity of instructional activity (MANOVA) taking their college

into_coﬁéideration. there was no significant difference by sex or from the
.interaction of"college with sex. when a baiancing technique was used to _
review men. and ‘women by depariments, agaln no signlficant dlfferences were
found in the pattern. of 1nstructiona1 activity within the group of -

departments being compared.

LI
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Equity in Instructional Workload

In recent years there has been'a‘dramatic increase in' concern over the.
equity of treatment for faculty in terms of salaries, promotion, and tenure
decisions. Many qf. the studies have been conducted not only because of the
philosophical and moral implications of equity, but also because of federal -
and state legislation, affirmative agtion programs. and court cases T
involving discrimination.‘ A review of the literature reveals that the major

b

focus has been on salary equity (Hengstler Muffo, and Hengstler:, 1982:

5

Simpson and Rosenthal, 1982 Braskamp. Muffo, and Langston, 1978; Pezzullo

‘and Brittingham. 1979; and McCabe and Anderson, 1978). The paper by

‘Hengstler and associates (1982) has given a full overv1ew of studies in

salary. equity. the purpose of this paper is to extend the conc%pt of equity"

to include faculty instructlonal activities or "workload." The contr1bution

of this approach is twofold.' First it presents a statistical analyais to
survey activity in the personnel area within the‘institution. Second and

more importantly, it extends current techniques in handllng a multivariate

-criterion-'~Salary, promotion. and tenure- have been expressed as single

measures using univariate statistical techniques‘ however, workload is

currently best represented as..a profile of activ1t1es requiring the use of -

techniques different from those previously applied to the question of

equity, that is, multivariate procedures.
B ) _ . : ]
One major difficulty in determining equity has ‘been and continues to be

determining‘comparahility of-individuals, for the problem of comparability
appears to be eritical to salaries and to workload with numerous~studies

[y

showing that both differ by discipline area (see Braskamp et al., 1978).

n
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There are‘several statistical”approaches that can be used to compare the ..
differences between two éroups of individuals. The chief criterion for
selecting one procedure over another is to allow a clear analysis of the
facts and understanding of the results. Generally, the simplest technique
. 1is preferred. but sophistication is often required when the situation and
the data:do not meet the‘assumptions of a simpler procedure. Simpson and
»mosenthal (1982) give.a current’and~usefu1 eritique on the problems faced
when-presenting statistical evidence and the need for procedures which will
differentiate.‘ 7 |
»One frequent difficulty when comparing two intact groups..occurs when
" the measure of interest is confounded with one or more extraneous variables.
In this study which reviews instructional workload. the confounding
variables ineclude curriculum, teaching experience, and-years toward tenure.
:The appropriate statistical response to this problem, we argue, is to
include the confounding variable or variables in the model used to explain
the measure of interest; fhe uneXplained variation of the observations from

the scores explained by the model becomes the yardstick to evaluate the

w____..__,,sx.a:ist,ical~3igni£ieanee—between—the—seeres—e#—the—twe—intaet—greaps»———irmem‘——~———~—-

the groups are balanced on the confounding factor, the difference in means

.on the variable of 1nterest gives an appropriate measure of the difference.

If the groups are not balanced, the appropriate difference must be obtained

by a more complicated procedure- known as "Least Squares Means" (SAS 1979)..
therefore, to avoid this complexity we selected a procedure to obtain

balanced group sizes.

-

Several maJor procedures are suitable for analy21ng data Wwhich include .

the primary confounding factor. which 1n this analysis is eurriculum. The\
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two which are widely used are multiple regression and two-factor analysis of
‘variance.

o

The use‘of.multiple regression implies the comparison of.tuo equations
to explain the-criterion: one equation with a measure of curriculum’andva
second equation with‘both a measure of curriculum and of sex. The decrease

‘in the unexplained variation between the two models is compared to the

unexplained variation in the second model to determine if the independent

-variable (in this case sex) significantly improves the ability to explain
°ﬂthe cr1terion given all other factors are held constant This is somewhat

analogous to testing the difference in the average criterion score of men
. versus women after correctingofor differences due to curriculun. The -

problem with this procedure is that it makes no provision for the nonlinear .

interactions of sex.and curriculum. an inter;ction'which might exist and
“hence influence the conclusions of the analysis.

”hhe interaction.of sex with curricula can be deternined by‘using an

analysis of variance.'a-procedure more‘appropriate.for this study. 1In

- analysis of variance statistical significance is evaluated based on the

unique—variation accountéd for by a factor (e.g., sex or curriculum). If it

is assumed that the full set of curricula are included (e.g., curriculum is

a fixed factor). an appropriate conclusion can be made if all cells (sex by

curricula) ‘have at least one observation. If some of the cells are vacant,

o

however, a difficulty arises when interpreting the resuits of the-°main

effects, for the component of thé'interaction attributable to the vacant

-

cells is confounded with the ‘main effects."If one wishes to consider the .

categories of curricula to be. a random sample (say. in order* to generalize

‘the results to a much broader group of curricdla) then this requires the = -
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y
use of the interaction term to test the significance of difference due to‘

sex. When one has unequa1 cell sizes, standard procedures of computing an F
ratio will not produce ‘exact results; for in fact, the sum of squares do not
follow a chi Square distributien beeause of the unequal ceil siaes.
;In general. the two administrative measures available to identify
curricula are’college and department. This research used analysis of i
variance (ANOVA) in order to consider curriculum a random factor and it used
the interaction term to.test tne~signifieance of sex in explaining workload.
As might belanticipated sdme departments had vacant cells, and the data for
these departments were removed from the analysis. Removing these data
caused 92 men and 5 women to be dropped, but the study retained 76% of the
original sample and 94% of the women in‘the samnie. 'The reduction left 30 -
departments w1tg,8/th men and women. | |

/1 The workloads of the same-sex faculty'within a given department were-
averaged. and this average was: used as the unit,of analysls._ Th1s
aggregation step allowed for analyses which considered only one main effect

that of sex. The -next step in the procedures was to compute for each

rd

department the difference in workload between men and women. The third step
was to compare‘statistically the differences between men and women against
the null hypothesis of zero, that is, np'significant difference existsain

workload between men and women. The variation in these'differences is RE

analogous to the variance attributable to the interaction term in a two-' N

factor ANOVA.. Our procedure of counterparting also produced proportional

(equal) cell sizes without excludTng a 1ar§eanumpbr of ob8ervations.1 The

5 ® °

.
o

1If one were to have created proportional cells (i.e., equal number of
" men and women by department) another 154 observations would have been
excluded (including 8 more females). The result would have been an ana1y81s
on about one-third of the original sample. .
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difficulty with this procedure,. however. was the potential for unequal

e

variances of observations, for the observations were means with an average
of 7.4 men and 2.8 women for each department. |

After“cons1dering major alternative technigues, we elected to use
results from the analysis of average workload of same-sex faculty by
department in order to determine comparability of worklgad for men and
women. In addition, the importance‘of years of experience was investigated
by using it as a covariate in another analysis. : | »

o

A second difficulty in determining equity is quantifying faculty

~activities. There is no accepted manner to equate the myriad of committee

assignments. instructional activ1ties. serVice activities, creative -,

scholarship. or professional endeavors in which faculty ‘members engage.

‘Such activities and others not mentioned contribute to a faculty member s

e (. ¥

Workload but even attempting to analyze total effort. g1ven current data

) bases. is to ensure disaster. In this study we~ focused on assigned

14

. instructional load to study workload and equity. The rationale for~this

. v

approach stems from the fact that 1nstructional load represents the maJor

responsibility assigned to.many instructional faculty. While a definitive
procedure does not appear to exist to combine instructional—type endeavors
into a score proclaimed to be "instructional workload, " two dimensions of
instructional workload which can be quantified and which are typiecally found

7

in higher education are faculty contact hours and student credit hours

generated At the institution‘in this study, faculty contact°hours are

measured as Didactic Hours, a we1ghted combination of contact hours where

different we{ghts are applied to the course credit hour value for different‘

types of classes (lecture, laboratory, research); student credit hour

« . N
. f




: generation is‘measured as Weighted Student'Credit Hours (WSCH)‘where

-

frepresent instructional activity.

. .
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W
different weights are applied to the crediE hours taught students at LS

different levels, for example sophomore versus- junior levels.-
The weights.for these measures are discussed later in thi%ﬁpaper. In

addition to 1ncluding these two overall measures of activity in this study.

.

the number of different courses and sect1ons taught were also used to
o
\ ° ¢ : ° .
With workload defined, thereforeq as number of didactic hours and

weighted student credit hours taught plus the number og different courses
and totadl sections taught, the evaluation of equity was.made by comparing

_the profile of instructional act1v1ty for a sample of women and a comparable

sample of 'men. We used Hotelling s_I for oaired data YClyde. 1969) for

this comparison. A differencenin profile is a necessary but not sufficient'
condition to establish inequity.-since‘being high on one factorr say WSCH,
may- be offset by being low on another. say different courses. In the final

analysis equity rests_in the judgment of the collegium.

Pt . e k. im e e e e ameraTa e mue @ S e 16 s b aAwed L O 8 SRR NPT ST s s en) Tte @ 0 T £de s S Lo

-

a
L’

o . v Procedure . ; J

Using faculty data for fall 1979, the full-time assist*nt professors in

the academic colleges were - identified. Department heads, faculty on leave.

" and faculty in the College of Veterinary Medicine were excluded. Only those’

assistant professors with some instructionGl funding in each of the three

quarters of the 1979- 80 academic year were 1ncluded in the study. Finally,

vthe investigators excluded from'the present analysis the faculty with

N\




differed among faculty members. it Was necessary.to normalize any»part-time

 effort to-obtain comparabﬂlity for all faculty. “For example if a facufty

! v o ' : * . ) A .
. : ‘¢ ! oW o " K ‘ L
' , Y . Co :_v?_ . ~ .'.',’~ / . -‘. - "
.t Lt . o . . - . (\h;‘ t, "
_tenure, leaving a sample2-of(3ﬂu‘men and 88 women. at the rank of agssistant
- 3 R -
: professor who~had had- not received tenure. i "" \ - .

g The following variables were investigated to determine to\what extent

instructional efforts differed' weighted student credit hours, number of

?sections taught. number of-difzerent‘cburSés taught, and didactic (contact) -
. o . . ) ) 4 N .
‘hours by“level and type of course. Since the, FTE instructional effort e

o . . b ]

-

member had-3 0.50 FTE insEFUctional effort for the academic year'and taught
Ve ~
450 weighted studentrcredit hours, the normalized value would be 900 ” )
weighted student’ credit hours (450 divided by 0.50) for that individ\ual.' ?.As .-
'.aNconse;uence‘of normalizing, aofaculty member whose teaching assignments - -

had been reduceq to 50 percent with the other part of effort devoted to a

research project had this 50 percent changed to reflect an equivalent value

~ s &

e - b *
of activ1ty. o . ‘ ., - . .
; ~ L2 . ' N T o
Weighted Student Credit Hourls~ s v, Vo ’

Weighted stﬁdent credit hours (WSCH) derived in part from a 3tate

budget formula were applied to credit hour production~by—student«beve;.

:Ihetweights by student levél weré as follows. . N < >
. Y ot el i : ) ,
. ~ Lower D%yision L = 1rpo. .o, .ot
. o Upper. Division © . ¢ 13T . - :
v '~ -First-Year Graduate T 2.50°
~ Advanced Graduate 3413 .
3 , ‘ . ) . . * ~\g v N . i .
. 2 - ‘ t - .
We believe the -‘term- "sample" as used in this contekb.is appropriate to - :
imply the generalization of results over similar years of operations at. the .
.institution in this study. . .o _ . '
- R . ’ . ‘ : PR L
. . . ..1;1- : . y . ~ 2
ry g M . AN
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A three-hour course with 10 lower-division students and 10- upper-division

students would result in 80. 10 WSCH: o v ’
, (10 LD x 3 SCH x 1.00) + (10 UD x 3 SCH % 1. 67) . 80.10 WSCH

The average normalized weighted student credit hour load for an

academic year is presented in Table 1 by men. and women., The average load

was lower for the women who taught 901 WSCH compared with 95T WSCH for the
3 ' . o . - .

men. . =

Didactic Hours | | o .l, _ ' o : .r

Didactie hours, which are an'estimate of the amount of effort required’
for an instructional.activity, are based on the type of course taught. For

classroom activity (lecture. laboratory, and recitation), only theicourse

credits are considered:

1 7 Didactic“Hour " :
1.8 Didactic Hour® . .
1 Didactic Hour

1 Lecture Credit
- 1 Laboratory Credit
1 Recitation'Credit

*For the College of Architecture. and for the Art Department. ‘ : .:
1 Laboratory Credit = 1 Didactic Hour. .

For nonclassroom instruction. the number of didactic hours taught is «

" considered in terms of student credit hours (SCH): _ L .

.Table 1. The women had a slightly heavier average load-with 26.84 didactic

s [——

1 ‘Research SCH

1 Independent Study SCH ks

1 Practicum SCH :

1 Unsupervised Activity SCH
1 Tutorial SCH

* ;
0.12 {@idactic Hour - : .
0.12 Didactic Hour
0.06 . Didactic: Hour . .
0.06 Didactic ‘Hour
0.50 Didactic Hour

i o ununu

The average normalxzed’didactic hour 1oad by men and women is given in

Lo

hours compared with 2&.31'didactic_hodrs for the men.

- > . g . B . -
. r ! L
. o . . . J - '

L R
3The reader is reminded of the methodology being employed and cautioned
not to interpret these initial numbers as showing an inequity -in workload S

between men and women. r

t
[y

1
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Sections and Courses Taught . o : .

The number of7sections and courses taught during the academic year was

1ohta;ned from teaching load data. Certain research and special courses were

&

deleted from the totals in order to obtain a better value for the number of

‘different courQE“BFEBEFations. . _ s !

»

The section ahd course data were normalized also. "For example, if a

faculty member had a teaching e¥fort of 0,50 FTE and taught 5 sectioqp. the i}

normalized- value would be 10 sections. The average number of sections -

taught by women was 8.89 compared with 8.68 for the men. 'The average number

of different courses taught by women was 5.28 compared to 4.82 for the men

(Table 1).

Didactic Hour Load by Level of Course

The didactic hour load by level end type of course was analyzed to see
if ahy differences existed between the two grdups of nontenured assistant
professors., In reviewing the average load by course level, sligﬁ%

differences were found. Taﬁle £ gives the Average didactic hour load by

level of course and by men and women.
. " metls

«

s - "{'

’ -

e
k!




So-
Table 1

. Average Values of the VariaBles?

-

oo MARIABLE . e MEN . WOMEN . . COMBINED - . . . ...
- D Ygaréxof Crédit;Toward Tenure 2.30 2.25 -2.59
FTE- Instructional Effort ' 0.86 0.90 087
& \—4/( ' _
Weighted Student Credit Howmrs . 956.55 = '900.52 944,29

‘Didacti¢ Hours 24,31 26.84  “24.86
Sections Taught S C 8.68 8.890 | 8.73

“Courses Taught e » 4,82 - 5.28 4,92

t

,Didactic-HoUrs by Level of Course °

Lower Division Lecture 5,50 7.55 5.9, .

. Lower Division Laboratory - 1,09 - 1.07 o 1.08

. - Lower Division Research 0.09 0.05 0.09
| " . Upper Division Lecture 8.80 T.45 H_ 8.51
Upper Division Laboratory ' 1.89 1.49 1.80

Upper Division Research ' 1.19 - 3.77 T.74

Graduate Lecture | | 3.42 2.93 3.3

. Graduate Laboratory , - 0.25 0.02 - . 0.20

Graduate Research -2.08 2.57. . 2.19

Table 2

 Nérmalized Average Didactic Hour Load by Level of Course

COURSE LEVEL '~ 'MEN  WOMEN  COMBINED
Lower Division . 6.68 S 8.67.  T.12
Upper Division ° 11.88 12,64 12.05

Graduate - . 5.75 5.53  5.70

3yalues are given on an academic~-year basis.
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vAs shown in Table 1, differenées'emerged in the patterns of

- - 1instructional activity between the men and women nontenured assistant

bt et dem o e e et

women taught more didactic hours.

of men versus women, it is neceésary to test the relevance of discipline‘in
determining the profile of instructional activity; after all, if a

_differehée of.instructibnal activity exists among the colleges, then a -

difference would be expected regardless of who conducted the instruction.

Using cqlléé@ as a measure of discipline, we fbund that different

Qisciplines had different instructional traditions. This difference

oceurred when using the MANOVA for the four overall measures of WSCH, -

didactic hours, number of courses, and number of sections‘(F,z 4,31, p <

.0001,5df = 24/1562) and when reviewing the didéctic hours by level and type
of'céurse (F = 6.36, p < .0001, df = 54/2312). In addition, the univariate

tests showed significant differences (p < .05) for all variables with the

- exception of didactic hours (contact hours) for lower division research

courses, Based on these results, discipline does make a difference and

needs to be considered in any analysis which'compares the workload of men

and women. .

- N

Table 3 illustrates thisdpbint by displaying by college the means for

men and women. Iﬁspedﬁion suggests that workload differences among the
colleggs may be greater than the differences between men and women. In
*order;to>correét for the influencé of curricula (or college) on “the pattern’

‘Af iﬂ%tructionai é&tivity, we used two statistical procedures. The first

procedure'ﬁaé to consider-éollegé as a‘factor along with sex through use of

professors. For example, men on the average had hishegmw§gﬂm;o§g§;_gyp,_Anm@

Before yielding to the temptation to compare the instructional workload
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a two-factor analysis of variance. This statisticai techniqué._as noted

o

-previously, allowed for testing differences due to cbllege. to sex, and to

the inﬁeractioh of sex and college.
The second procedure was to develop and analyze é summary data base
-+ baléncéd by sex and department, a procedure Similar to that diécussed by
‘Braskamp et al., 1978. This analysis whichmused Hotelling's T2 for paired
data. is the.multivériate analoéue to a "» teét,»baired by department. A

summary of the result§ appears in the Appendix.‘Part II.

uProbabilities'for these tests are contained in the Appendix to this.
report, Part- I.




T Table 3

. . Average Values of the Variables by College i _ T
COLLEGE
VARIABLE - STANDARD ERROR I- 1I I v - v N § VII .
Years of Credit Toward Tenure ‘ ‘ _
i MEN ~ 2.33 2.67 - 2.68 1.62 2.50 1.65  3.25
. WOMEN : ’ 2.50 . 3.43 2.03  2.00 " 1.75 3.00 3.00
- FTE Instructional Effort ‘ . } : o -
MEN _ . ' : 0.56 0.97 - 0.96 1.00 . 0.64 0.86 0.93 .
WOMEN . : ' ~0.30 0.90 - 0.97 0.98 . 0.82  1.00 0.82
Weighted Student Credit Hours 556 _ ‘ :
. oo MEN 1128.87  837.58 900. 34 980. 11 860. U7 965.38  902.35 .
WOMEN ‘ o e g 307 609,782 T8I T 92T 6T o BU2. 8T TOUTIBY T 13550 7T
Didactic Hours - 12.7 o ' . ‘ ]
MEN - : 29.17 23.48 21.90 17.73  33.50 27.70 - 21.31
WOMEN - - 36.11 19.27 24,37 - 16.75, - 28.48 23.44 - 38.80
. Sections Taught 5.16 ‘ o ’ - '
MEN . _ 10.71 " 8.47 . T7.93 5.76 11.01 - 9.97 9.01
_ WOMEN B . 12.29 7.03 8.01 5.30 . 8.84 9.50 . 13.35 .
" Courses Taught 2,97 ' , o - ‘
MEN 5.48 4.87 4,46 3.24 7.69 5.34 - 421 -
WOMEN - 8.86 4,66 ~ 5.08 3.27 6.15 5.00 5.15 -
Didactic Hours by Level of Course . S ' _ - ,
Lower Division ' , 9.21 " ' :
~ MEN ‘ ' 4.99 3.83 9.1 - 0,29 5.33 8.65 1.25
WOMEN : ) 9.77 6.00 12.67 1.87 - 3.06 12.95 - 8,50
Upper Division 11,07 » ’ '
MEN . . S 13.56 12.85 8.77 13.81 19.60 12.99 - 15.00
WOMEN ) _ - 1,79 7.37 10.13 10.47 18.36 . 10.49. 15.51
Graduate - . . 8.53 : . o ' ' ‘
MEN L ‘10,61 - 6.81  3.72 3.64 8.57 6.06. 5.06
WOMEN _ 14,55 5.90 1.56 4,40 7.05 0.00 14,79
Number of Nontenured Assistant Professors 5 o ,
MEN . 55 15 128 2. .18 52 - 4.
iy WOMEN ' . . 2 T 39 5 20 . 2 13
K ' 1.39 2.19 5. 47 2.1 -3.52 1.39 1.75

NOTE: K is computed as . v NjNp/(N;+N;) where Ny and Ny are the number of males and females in the college. K is
o multiplied by the difference in means and divided by the standard error to consider the implications of the differences ii
.E[{l(jmean scores of men versus women. This results in a "t" sta;istic.‘ (See the Appendix, Part III, for further disgussion o
- ez and ‘example of this procedure.) ' S SRR o ' ] 18 o

af
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Findings
When analyzed in a manner to. compare teaching load of men and women
after correcting for college differences. there were néither\s\gnificant |
bdifferences between the teaching loads based on sex nor was there\a
significant interaction of'sex and college.’ The colleges, apparent;;. have
different.expectations’ofﬁthei; faculty.members, and, as;a”conseonence,rthe~”.haiit
differences_between menmand.momen.which initiallv appeared to exist were'not
significant when coliege.was cohsidered; o |
While an analysis of men and'women‘bf college is more appropriate than
‘a simp1e comparison based on sex, a second analysis, which is even more
sensitive. was performed. In order to undertake this second statistical
analysis, an aggregated‘data base of average activity levels for all .
nontenured men and women in each department was created. In other words a ;
singie record was created for all the sampled same-sex faculty in~a\given
department'by'sdmming the activities of . individuals for each index and
dividing by the number of individuals. ‘Data were retained where there were
both men and women in a department (i.e., there were two typical records &,
developed' one for .men and one.for women). This approach imp1ied'that“the
two typical faculty for a department were comparab1e on all relevant
g characteriStics. while at the same time it allowed the researchers to retain
a much larger proportion of the data than one-=-to-one matching,would permit. "
in terms of individual observations, this counterparting procedure f
. produced an average of 7.4 men and 2.8 women for each of the thirty _

departments. In terms of the statistical,efficiencv‘of this procedure, the

drop from 402 individual_observations to the 60 aggregated records was
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substantially offset by the reduction of variation in the items due to the
‘averaging'over observations. This procedure balanced sex within. depantment

and thereby'diminished the need to'include a measure of curricula in the

design.5

The results of this codnterbalancing‘analysis showed that over these 30

departments there weré no significant differences in patterns of teaching

activity’(as measured in this study) between the pattern of teaching

“activity of the typical men and typical women, p > .1 (specific results are

shown as Part lI of the Appendix to this report). Additional analyses using

a square root transformation on the measures of instructional activity (to

reduce the skewness of‘the'distribUtions) and using years of experience as a

covariate also failed to show any significant differences based on sex.

"Conclwsions

When reviewing the profile for nontenured men and women differences in
workload. as defined in this study, were not found to be s1gnificant when

the different teaching practices or a881gnments of the various colleges were

considered. In addition, there were no-significant differences between the'

sexes in a department by department balancing based on the typical same-sex

faculty in each department. While there are always differences in

> 9 :

individual cases on any criterion, these differences did not emerge as

5While it is possible that an interaction of sex and department exists,
it carnnot be tested since there is only one observation per cell and
therefore no residual error term exists. However differences between men
.and women were computed for each department and the mean difference across .
departments was compared against zero. This represents a multivariate
analogue to a paired "t" test. Such a procedure showed no difference in.
work activities of men and women.

20
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significant when considering the variations attributable to discipline for

7:the same-sex faculty. Based on the variables compared for men and women in

"this study, we found, after considering the unique discipline practices, an.

equity of treatment for men and women on teaching assignments.

Implications

Institutional researchers are the focal point of knowledge needed and

- developed to evaluate the equity of personnel practices for faculty. Over

the last several years institutional researchers have moved to enhance the

knowledge concerning salary,equity using multiple reéression. ln.this paper
the definition of equity has been e*panded'bevond the univariate domain of
salary'to‘the?multivariate.profile of instructional workload. - The use of
multivariate techniques can expand our ability to answer increasingly '

complex questions about equitv. .
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: Aggendix
. : | part T e

Statistical Results

College x Sex Analysis (MANOVA)

Overall measuréé, probability of a larger'F ' &
under the null hypothesis '

: Factors
. Variables .. College Sex ‘College x Sex
— WSCH L0051 - .5416 .5250 .
. Didactic Hours .0001 _.5226 .1538
Sections Taught | .0001 7595 | .6290
Courses Taught .0001 .5988 © .3828
Overall MANOVA (Wilk's A) .0002 .8824 © o .6538

Specific Tyﬁes and Levels of Didactic Hours
(Probability of obtaining a larger F value under
the null hypothesis.)

°" Factors

Variables : College Sex College x Sex
Lower Lecture .0001 .01172 v ,7999
Lower Laboratory . 0247 .6668 .7528
Lower Research ' .6785 " .3219 .0301
Upper Lecture ‘ .000G1 L0714 .8108
Upper Laboratory : .0001 .5201 ’ . 0694

- . Upper Research ) .0029 .009“3 .6832
Graduate Lecture L0672 .2580 o .3681
Graduate Laboratory ‘ .0001 ~.5169 .8810
Graduate Research = .0001 .8718 L5434
Overall MANOVA (Wilk's i) ' ' .0001 . 2206 . 4099

aSince the overall test showed no Significant difference, we must assume that
these variations occurred by chance. o

Y
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Part II -

MANOVA on analysis of aggregated data (balanced by Department by sex)

Overall measures, probability of a larger F
= ’ under null hypothesis: Men vs. Women

Variables . Probability

WSCH - .394
Didactic Hours .993
, Sections Taught . 181
' Courses Taught ' ‘ .881
Overall MANOVA (Wilk's A) 202

Specific Types and Levels of Didactic Hours
(Probability of a larger F under null hypothesis:
' Men vs. Women) ‘ - .

Lecture Laboratory Research
Lower ' ~.094 . 881 .560

Graduate’ o .099 .198 C 641

Overall MANOVA (Wilk's A): . 304 ///;
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f“" ' | - : . Part III

S Statistical,Notes“ _ -

EN

a «
In order to obtain a statistical sense of the relevance of the’

. difference between two averages, it is useful to view the difference on the

-

- " measure relative to the unexplained variation. In determining probability
it is;necessartho?consider“tne:numoer.ofvonservationsuon which the averages
are computed. The following discussion is provided for those who want
additional - information on the various groups shown in Table 3. . The reader'
should. bear in mind that the interaction of college and sex is not |
statistically significant. While some of the computations for specific
comparisons may have large ratios, the ove"all test of interaction confirms
that the.interaction’is_not»significant.

| The measure of unexplained variation is the within.-or error, standard
deviation. In order to evaluate the significance of a difference, this

- difference between two’ zroup means and the result is multiplied by a

function of the group sizes. These factors for comparisons of men versus -
women are shown in the row called "K" in Table 3. Because of the large
num;er of observations. the resulting number is compared to a normal

'distribution table'to establish the statistical significance. For’ example.

the étandard Error for WSCH is 556. To compare men versus.women, for
example in College I, the difference (1128.87 - 1584 3 = -h55 43) is divided
by 556. and the result is multiplied by the value of K for College T ¢1.39)

',giving the Statistié‘ZTT%#a A "z" with an absolute value this large or

larger will occur about one time in four in cases where there is, in fact,

value, which is shown in Table 3 as the Standard Error. is divided into the
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no d1fference in the ghpulation. The results indicate that the difference -

K3 ©

of men versus women is not too’ surprising. given ‘the variability of WSCH

within the subgroups and the number pf individuals included in thé o ,
s, . 3 )

comparison. . . ’ .
[ : . : Ce R

] ’ M N

The reader is encouraged to make any comparisons desired bearing in

-

mind that some of the specific’ comparisons are going to yield high numbersi

- » 3 -
L3
.

by chance alone.

o
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