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The Use of Path Analysis
to Estimate Teacher and Course Effects
in Student Ratings of Instructional Effectiveness

Herbert W. MarshUniversity of sydney

A path analytic technique is described for obtain-
ing separate estimates of variables that are normal-
ly confounded. The particular problem involves as-
certaining the relative contributions of the instruc-
tor and the course being taught in determining stu-
dent ratings of teaching effectiveness. A series of
six different path analytic models were used to esti-
mate teacher and course effects, along with a vari-
ety of other parameters. The best model indicated
that the effect of the teacher is about five times as

large as the effect of the course and that the differ-
ence is even larger for components such as Overall
Instructor and Instructor Enthusiasm. In contrast
to the student rating items, background/demo-
graphic variables such as class size, students’ prior
subject interest, and reason for taking a course
were largely a function of the course rather than
the instructor.

An important problem in applied psychologi-
cal research is determination of the separate ef-
fects of two naturally confounded variables. The
classic experimental approach (Campbell &

Stanley, 1967; Cook & Campbell, 1979) is to

randomly assign subjects to different treatment
conditions, thus imposing an artificial inde-

pendence between the different effects. How-

ever, this approach may not be possible or even
desirable in some conditions, since many vari-
ables are not amenable to random assignment.

Furthermore, the basic nature of the variable
may not be the same if random assignment is
imposed, thus threatening the external validity
of the study and the generalizability of the find-
ings to the original setting from which the study
was generated, Such a situation exists in the
study of students’ evaluations of teaching effec-
tiveness and in the attempt to unconfound the
effects of the teacher and the course. If the effect
of the particular course being taught has sub-
stantial impact on student ratings, particularly
relative to the size of the teacher effect, then the
practice of comparing ratings of different in-
structors for tenure/promotion decisions is du-
bious. In any one class setting, the course being
taught and the instructor teaching it are com-
pletely confounded. Furthermore, random as-
signment is not appropriate; there is little in-

terest in knowing how well a historian would do
at teaching an advanced calculus course, or even
how well a personality theorist would fare in a
physiological psychology course. The purpose of
this study was to develop a set of models that un-
confounded these effects.

Students’ evaluations are designed to measure
instructional effectiveness. Researchers, using a
construct validation approach, have sought to
demonstrate that the ratings are positively re-
lated to variables indicative of effective teaching
and unrelated to variables that are not. Student

have been validated against such criteria
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as the retrospective ratings of former students
(Centra, 1974; Marsh, 1977; Overall & Marsh,
1980), the affective course consequences (Marsh
& Overall, 1980), and the self-ratings of the
faculty being evaluated (Marsh, Overall, & Kes-

ler, 1979; Marsh, in press-a). However, the most
common criterion has been student learning
measured by an objective examination. Re-
searchers have considered different sections of
the same multisecti&reg;n course that are taught by
different teachers and have found that those sec-
tions that perform best on the standardized ex-
aminations are also evaluated most favorably
(Centra, 1977; Frey, 1973; Frey, Leonard, &
Beatty, 1975; Marsh, Fleiner, & Thomas, 1975;
Marsh & Overall, 1980; Sullivan & Skanes,
1974). In spite of this display of the validity of
student ratings across a variety of criteria, va-
lidity coefficients are generally in the range of
.35 to .80, indicating that there is considerable
variance left to be explained by other variables.
The demonstration that student ratings are

valid does not preclude the possibility that they
are also biased by factors unrelated to teaching
excellence, and faculty generally believe this to
be the case (Marsh, in press-a). However, litera-
ture reviews have typically concluded that a
variety of potential biases in student ratings ap-
parently have little impact (Costin, Greenough,
& Menges, 1971; Hildebrand, Wilson, & Dienst,
1973; Marsh, 1980a, 1980b; McKeachie, 1973,
1979; Remmers, 1963).
Arguing that background and course char-

acteristics beyond the instructor’s control do not
influence student ratings involves trying to prove
the null hypothesis of no effect. Difficult under
ideal situations, this problem is particularly
troublesome in an area where most data are cor-

relational, making causal inferences problema-
tic (but see March, 1980a); and the definition of
what constitutes a potential bias is fuzzy. An al-
ternative approach is to try to determine inde-
pendent effects of the course and the teacher,
demonstrating that the teacher effect is large
relative to the course effect. If the influence of
the course is large and the ratings depend more
upon what course is being taught than upon who

is teaching it, then the use of student ratings as a
measure of the instructo ’s effectiveness is ques-
tionable.
Student ratings of any one teacher, collected

in one class setting, confound the effect of teach-
er and course. Ideally, each of a large set of ran-
domly selected courses would be taught by a
randomly selected group of teachers and evalu-
ated with a well-developed multifactor rating
form. This would allow the partition of variance
into independent effects due to the teacher, the
course, and their interaction, and the deter-
mination of how these effects vary across dif-
ferent components of effective teaching. In fact,
instructors generally teach only a few different
courses, any given course is only taught by a few
different teachers, and the teaching assignments
are definitely not random.
Researchers have considered alternative ap-

proaches to this problem (Bausell, Schwartz, &
Purohit, 1975; Gillmore, Kane, & Naccarato,
1978; Kulik & Kulik, 1974; Marsh & Overall,
1981). Each of these approaches considers the
consistency of one instructor’s ratings across dif-
ferent offerings of the same course or across of-
ferings of different courses, or the similarity in
ratings of the same course taught by different in-
structors. In two of these studies (Bausell et al.,
1975; Kulik & Kulik, 1974) the investigators
correlated ratings from pairs of courses in which
(1) both the instructor and the course were the
same, (2) the instructor was the same but the
course was different, and (3) the course was the
same but the instructor was different. In both

studies, correlations between ratings of two dif-
ferent courses taught by the same teacher tend-
ed to be substantially higher than when two dif-
ferent teachers taught the same course. This ar-
gues that the teacher effect is larger than the
course effect. There were some items-particu-
larly those related to Workload/Difficulty,
course relevance, and rapport-in which the
course effect was as large or larger than the irg-
structor effect.
Kulik and Kulik (1974) extended this analysis

by developing an explicit path-analytic model to
estimate the course and teacher effects. The
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simplest such model consists of only two pa-
rameters-a teacher effect (T) and a course ef-
fect (C). Parameters of this model can be esti-
mated from the following equations:

1. r1 = ~’ + C = correlation between ratings of
same teacher in two different offerings of
the same course.

2. ~°2 = T = correlations between ratings of

same teacher in two different offerings of
different courses.

3. r3= C = correlations between ratings of dif-
ferent teachers in the same course.

Since there are two parameters and three equa-
tions, this model can be tested by comparing the
sum of r2 and r3with ri. This simple model as-
sumes that a number of possible sources of co-
variance do not exist. For example, two courses
taught by the same teacher are assumed to be
unrelated with respect to conduciveness to good
ratings (course covariance effect), as are the dif-
ferent teachers assigned to teach the same
courses (teacher covariance effect). Further-

more, it assumes that no instructor performs s
systematically better or worse in a particular
course (uniqueness covariance effect) and that
the effectiveness of a teacher is unrelated to the
course effect (teacher-course covariance effect,
e.g., teachers who are particularly skillful at

leading small group discussions are not more
likely to teach courses that are more conducive
to small group discussion). Each of these as-
sumptions represents a covariance term that
could be added to the model as an additional pa-
rameter. However, since there are only three
equations, there can be no more than three un-
knowns (i.e., the teacher effect, the course effect,
and one of the covariance terms).
Kulik and Kulik (1974) considered only one

model that contained parameters for the teach-
er, the course, and the teacher-course covari-
ance. Their analysis suggested that the teacher
effect was substantially larger than the course
effect for ratings of skill and structure, that the
two effects were approximately equal for ratings
of rapport, and that the course effect was larger
for ratings of difficulty. The covariation ter

was positive for rapport ratings, suggesting that
teachers who are best at establishing rapport are
more likely to teach courses conducive to es-

tablishing rapport. However, the covariation
term for the skill factor was negative, which led
them to the unlikely conclusion that &dquo;the most
skillful teachers are assigned to (or choose to
teach in) courses in which it is hardest to shine.&dquo; 

9

However, Kulik and Kulik stressed that their
data was based upon a small sample, that the
data were limited, that their calculations pro-
vided only rough approximations, that many as-
sumptions were untested, and that more elabor-
ate models were possible and probably more
plausible. Correlations between pairs of ratings
of the same course taught by the same instruc-
tor, for example, were based upon only 30 data
points, allowing a large sampling fluctuation. In
one instance (out of four comparisons) the cor-
relation between ratings of the same instructor
teaching the same course was less than the cor-
relation between ratings of the same instructor
teaching different courses. This led to the con-
clusion that at least one of these correlations
must be inaccurate. Additionally, their sampling
procedure further confused the issue in that the
instructors and courses used in the different

comparisons were not the same and were chosen
according to different criteria.
The purpose of the present study was to de-

velop alternative models to estimate the effects
of the teacher, the course, and various sources of
covariation in determining student ratings. Rat-
ings from 1,364 classes were selected from a data
base containing evaluations of more than 8,000
classes, eliminating many of the problems of a
small sample size experienced in previous
studies. Four different comparisons were made,
thus allowing the estimation of four parameters
and the fitting of more elaborate models. Data
were all based upon the same evaluation instru-
ment, which has a well developed factor struc-
ture, thus allowing a determination of how the
effects varied over different components of effec-
tive teaching. Finally, comparisons were also
made for different background/demographic
characteristics that were expected to be more a
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function of the course than the teacher (e.g.,
class size).

I~~~h&reg;d

the between 1976 and 1980,
students’ evaluations were collected in 8,277
classes, representing 35 different ~~~,d~~~~ de-
at the of Southern Cali-
fomia. The different academic units included
Social Sciences, Humanities, Business, En-

gineering, Education, and the In-
stitute of and Safety I~~.~~,~e~~nta Alm
an academic unit’s in this
particular program was the Univer-
sity that each unit systematically collect
some form of students’ evaluations and would
not consider tenure/promotion ~~~&reg; rne~d~&reg;
tions that did not contain such documentation.

most of the academic units that
did in the program that all
their faculty be evaluated in each course they
The student evaluation forms were dis-
tributed to faculty before the end of each
semester, administered by a student in the class,
and taken to a central office where were
The p~&reg;~°~.~~ Students’ Evaluations
of Educational Quality the instrument
upon which it is and the research that led
to its development are described Marsh (in
press-b).
The evaluation instrument consisted of 3S

evaluation items and several additional back-

items, for the de-
termination of that considered the re-
sponses of individual students within each class,
all in this were based upon ~l~.ss~
average responses. on are su
marized by 1 1 evaluations scores-9 evaluation
factor scores and 2 overall summary items. The
9 factors had been identified by factor
of a sample of undergraduate social
science classes (Marsh, in The
same 9 evaluation factors also resulted f~°~m ~
factor of self-evaluations of their
own teaching effectiveness on the form

(Marsh, in pressm~.9 ~~rsh ~ Cooper, 1981). A
factor analysis of the from the 1,364
courses considered in this study was performed
to test the replicability of the factors in a larger,
more diverse sample, Factor scores, based upon
this analysis, were produced by the SPSS pro-
gram (Nie, Hull, ~er~~~~s9 Steinbrenner, ~~ Bent,
and were used in subsequent analyses.
Several criteria were used for the selection of

courses to be considered in this study. Courses
taught by teaching assistants and courses that
were evaluated by fewer than 12 students were
eliminated from consideration. Courses were
then arranged into such that each set con-
tained two evaluations of the same instructor

teaching the same course on two different occa-
sions (A and B), evaluations of a different course
taught by the same instructor and of
the same course as in A and B that was taught
by a different instructor (D). Once an instructor
had appeared in position. A, he/she was not con-
sidered for that position again but could appear
in position D for other Through this selec-
tion process, a total of 341 sets of courses were
selected, each set consisting of four courses that
fit the configuration described above. From this
data, four correlations were obtained for of
the evaluation scores and for several back-

ground/demographic items. These were

1’,: the correlation between A and B courses

-ratings of the same instructor teaching the
same course on two different occasions;

~~o the average of the correlation between A and
C courses and B and C courses-ratings of
the same instructor two different
courses; 9

r3: the average of the correlations between A
and D courses and B and D courses-ratings
of the same course taught by two different in-
structors ;

1’4: the correlation between C and D courses

-ratings of two different instructors (who
sometimes teach the same courses) teaching
different courses (which are sometimes
taught by the sam
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Analysis was conducted in two different

In the first the from all
1,364 courses were factor and the re-
sults of this factor analysis were used to compute
factor scores. An Anova model was also used to
determine the reliability (intraclass correlations;
see ~~.rsh ~ Overall, 1979; Winer, of the
class-average ratings for each of the evaluation
factors. In the second each of the evalua-
tion factors and their respective reliabilities were
used to fit a of models that estimated
teacher and course effects under different sets of

assumptions.

Results

Factor and ~~~~ ~~~t~

The results of the present investigation (see
Table 1) clearly identify each of the nine factors
the instrument was designed to measure. Each
item loaded highest on the factor it is designed
to measure; each of these was at least
.37 and most exceeded .60. All other loadings
were less than and were less than
,20, These results are similar to previous
factor of both student ratings and in-
structor self- evaluations of their own teaching
effectiveness (Marsh, in press-a; Marsh &

Cooper, The offer further sup-
for the contentions that student ratings are
multidimensional and that the SEEQ instru-
ment measures distinct components of teaching
effectiveness.
The of student ratings had been es-

timated °th internal consistency measures

(Marsh, in intraclass correlation coeffi-
cients (Marsh & Overall, and stability
over time (B4arsh & Overall, Overall &

Marsh, 1980). Marsh (in and
Gillmore et al. have both that
some form of the intraclass correlation is the
most appropriate measure. According to this

conceptualization, are reliable if there is
relative agreement among students within the
same class class and significant
differentiation in the average of different

(between class variance). A conceptually
similar approach would be to random
halves of the students in class, to correlate
the mean of these split halves, and to
correct the resulting correlation with the Spear-
man-Brown equation. For purposes of this anal-
ysis, the of the items defining a given fac-
tor were separately for each of the
students in the classes. Mean rat-
for the entire set of ratings were substituted
for values. A one-way Anova was then
conducted in which each of the courses
~r~s ~ level, and from within
each of these classes were used to determine the

MS~,,, effect. The results of this analysis were
then used to estimate the reliability (~~~~~~9
1971) of each of the evaluation scores Table
2). Reliability for all the evaluation
factors and the two overall summary ex-
ceeded .9, that the student ratings
were quite reliable.

Correlations Different Sets of Counes

Values for each of the four sets of correlations
described earlier are presented in Table 2. Cor-
relations between of the same instructor
the same course consistently near
.7 for all the e~~.~~~.t~.&reg;~ scores, but these values
a~r~~°~ much lower than the which all
exceeded .9. This that there is a sub-
stantial portion of the (over 20%) in stu-
dent that is reliable but is unique to a
particular of a course. Correla-
tions between of the same instructor
two different courses-one possible es-
timate of the teacher effect-averaged rang-
ing from values near4 for of Work-
and to values over
.6 for Instructor Enthusiasm and the Overall In-
structor Correlations between ratings oaf
different instructors the same course
were lower, averaging. 14, and pro-
vided one estimate of the course effect. This

third set of correlations was the &reg;st variable,
having zero values for many factors but
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Table 1
Factor Analysis of Students’ Evaluations

of Teaching Effectiveness (N=1364 Classes)

Note: Factor loadings in boxes are the loadings designed to measure each factor. The analysis was

performed with the commercially available SPSS routine (See Nie, et al., 1975). Correlations

among the oblique factors varied between .03 and .49 (Median r = .30).

values of .3 and higher for others. This estimate
of the course effect was particularly high for the
Workload/Difficulty factor, the only factor
where the course effect the size of
the teacher effect.
The values for each of the four sets of correla-

tions are also presented for several Back-

ground/Demographic variables that were sus-
pected of being largely a function of the particu-

lar course (see Table 3). The Workload/Difficul-
ty factor is included with these to emphasize that
it more appropriately be considered a
background variable than an evaluation of effec-
tive Correlations between ratings for
the same course taught by the same instructor
were again near a79 but for these variables the
course effect was much larger than the teacher
effect. ApparentlY9 the particular course rather
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Tab le 2

Correlations Among Different Sets of Classes for Each of the
Evaluation Scores

Table 3

Correlations Among Different Sets of Courses
for Background/Demographic Items
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than the instructor who happens to be teaching
it is the primary determinant of such variables
as class size, students’ subject and
reason for taking the class. these
findings make sense and provide support for the
logic behind the analyses conducted.

Models of the ~~~~ ~ ~&reg; Effects

A somewhat more elaborate model of each of
the correlations is in Table 4 and Fig-
ure 1. The most simple which is illus-
trated in Figure 1 and whose solution is given
under Model 1, assumes that each rating con-
sists of an error term (E), a reliable but unique
component (~J)9 a teacher effect (T), and a course
effect (C). The error is one minus the reliability
shown in Table 2, and the uniqueness is the dif ~
ference between the reliability and the correla-
tion of for the same instructor teaching
the same course The correlation between
any of courses is a function of the number
of shared effects. In the simple model, no
covariance terms, there are four to es-
timate two teacher and coursetimate This parameters-the teacher and course
effects. is allows two tests of the model. The
first (see Table 4 and Figure 1) is that r1 (same
teacher-same course will equal the

sum of ’2 and ’3, The second test is that ’4 (dif-
ferent teacher-different course correlation) will
be zero. Inspection of Table 5 (Model I) indi-
cates that this model did reasonably well for the
average values across all the evaluation scores
but that it did not fare nearly so well when each
of the evaluation scores was considered separ-
ately. Deviations (errors in the predictions) for
the first test were a~ or more for six scores,

whereas two of the deviations for the second test
exceeded .2. These failures suggest that a more
elaborate model is necessary.
Four possible covariance that were dis-

cussed earlier were considered. For example,
Model II includes a course covariation term and

suggests that there is a relationship (with respect
to conduciveness to high ratings) between two
courses that are taught by the same instructor.
The diagrams reflecting this model would differ
from those in Figure 1 only in that double-
headed curved arrows would be drawn between

6G~~ &reg;r C-,&dquo; and &dquo;Cc&dquo; A&reg;r 9~9 and &dquo;Cc&dquo; and ~6~~99
for ’4’ Only two relationships (r, and ~4)
would be affected by this covariance term, The
equations for the four correlations are presented
under Model II, In this case, there are four

equations to estimate three unknowns and one
of freedom still remains to test the model.

1
Path Diagrams for Correlations r, - r, as Hypothesized in Model I
(see Table 4) with Each Course Evaluation (~4’&dquo; -X~) a Function of

Teacher Effect Course Effect Reliable Uniqueness and Error (E)
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The test in this case is that the sum of ~°1 and r4
will equal the sum &reg;f r~ and r3’ The estimates
generated by this model are shown in Table 5.
This model fared better than the simple model

in that none of the deviations exceeded .2 and

only four were greater that. .1. However, there is
still ample room for improvement. It is also dis-
concerting to note that the estimated covariance
term was negative for 7 of the 11 scores, imply-
ing that two courses taught by the same instruc-
tor are negatively related in terms of conducive-
ness to Enthusiasm, Organization, Breadth of
Coverage, and even Overall Instructor effective-
ness. Logically this does not make sense and
casts suspicion on the model. It is interesting to
note that the same model applied to the data
presented by Bausell (Bausell et ~1.9 1975) also
produced negative covariance terms in 27 of 36
comparisons that they considered.
Two of the remaining models (Models III and

IV) are very similar to the one just discussed. In
f although each differed in the way the
teacher and course effects were defined, each in-
volved the same test and resulted in the same set
of deviation scores. Each of these models also re-
sulted in an unlikely preponderance of negative
covariance terms. Model III, involving a teacher
covariance term, suggested that two teachers
who teach the same course will be negatively re-
lated in terms of such characteristics as Enthu-

siasm, Organization, Breadth of Coverage, and
Overall Instructor effectiveness. Model IV sug-
gested that teachers who were particularly well
organized tended to teach courses in which it
was difficult to be organized and that particular-
ly enthusiastic teachers will teach courses that
were not conducive to being enthusiastic.
Model V had quite a different rationale from

those already discussed. It assumed that the

uniqueness components were correlated when
the same instructor the same course. In
this case Table 5) the covariance terms s t~~d-
ed to be positive. This implies that when an in-
structor did reliably better (or worse) than would
be expected in one offering of a particular

course, the same thing would tend to occur when
he/she taught the same course again. The ma-
jority of these covariance terms were positive,
providing a picture that is more intuitgvely ap-
pealing than those already discussed. However,
this model still did not fit the data well, pre-
dicting that r4 will always be zero. Consequently,
this model must be rejected in favor of one that
contains a covariance term that can explain the
nonzero correlations for r4.

Since each of the models involving a single co-
variation term still has one remaining degree of
freedom, more elaborate models could be postu-
lated that contain four parameter estimates. In
fact, however, models involving any two of the
teacher, course, and teacher-course covariance
terms contain an additional dependency that
makes their solution impossible. Only models
involving a combination of the uniqueness co-
variance term and one of the three other covari-
ance terms can be solved. An additional pos-
sibility is demonstrated in Model VI, which con-
tains five parameters but adds the additional
constraint that the teacher and course covari-
ance terms must be equal. Consequently, the
number of unknowns is effectively reduced to
four and a solution is possible.
Inspection of the estimated parameters in

Model VI provides results that are more intui-
tively appealing than any considered so far. The
teacher and course covariance terms tended to
be small and were predominantly positive. The
uniqueness covariance term is generally larger
and is also positive in most cases. The course ef-
fect averaged about .10, is predominantly posi-
tive, and is substantially larger for those effects
that seem to have the most to do with the course

(e.g., Workload/Difficulty, Assignments, and

Group Interaction). The teacher effect is by far
the largest effect, about five times as large as the
course effect. These differences are even larger
in scores such as the Overall Instructor rating
and the Instructor Enthusiasm factor where the
course effect is minimal. It might also be argued
that the uniqueness term should also be in-
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eluded as part of the teacher effect, as it is a
teacher effect that is specific to a particular
course.

The previous discussion has emphasized the
differences between each of the various models.

However, the estimated teacher and course ef-
fects were reasonably consistent across all the
different models. The size of the mean teacher
effect varied between .50 and .57, while the
mean estimates of the course effect varied be-
tween .10 and .18. The consistency of these re-
sults, generated under a wide variety of different
assumptions, adds further strength to the con-
clusion about the relative size of the teacher and
course effects. The pattern of findings for the
different evaluation components was also quite
consistent across the different models; teacher
effects were larger and course effects were

smaller for Overall Instructor and Instructor
Enthusiasm ratings, while the opposite was the
for Workload/Difficulty, Assignments, and
Group Interaction ratings

~~~~~~~&reg;~

The purpose of this study to describe an
analytic approach and to develop specific
models designed to provide of the ef-
of variables that are normally confounded.
Specifically, separate estimates of the effect of
the particular instructor and the particular
course being taught were for students’
evaluations of teaching effectiveness. In the ini-
tial analysis, it was demonstrated that the effect
of the Teacher predominated, to varying extents,
in each of the components of the students’ evalu-
ations but that the course was important in
determining such characteristics as class size,
students’ prior subject interest, reason for
taking the course.
A of path-analytic was then de-

veloped, involving a teacher and course ef-
fect as well as a variety of other effects. The final
such model, the intuitive appeal
as well as the data, that the dif-
ferent courses taught by the teacher tend

to be similar, as do different teachers who teach
the same courses. The model also implies that
instructors who are uniquely effective (or inef-
fective) in any one particular offering of a given
course will tend to perform similarly in another
offering of the same course. Finally, this model
shows that the teacher is the most important
component, that his/her effect is about five
times as large as the effect of the course, and
that this difference is even larger for com-

ponents such as the Overall Instructor rating
and Instructor Enthusiasm. This final conclu-
sion was further strengthened m that the esti-
mates of the teacher and course effects were rea-

sonably consistent over a wide set of different as-
sumptions incorporated into the various models.
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