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The law for the development of the self with re-
spect to knowledge is this, that the increasing degree of
knowledge corresponds with the degree of self-knowledge,
that the more the self knows, the more it knows itself.
If this does not occur, then the more knowledge increases
the more it becomes a kind of inhuman knox-Jledge for the
production of which man's self is squandered, pretty much
as men v;here squandered for the building of the pyramids,
or as men were squandered in the Russian hornbands to pro
duce one note, neither more nor less.

—Kierkegaard
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ABSTRACT

A Consideration of the Generalizability of
Student Ratings of College Teachers and Courses

(June 1976)

Harold O. Bettencourt, B.S., M.S., Ph.D.
University of Massachusetts, Amherst

Directed by: Professor Alexander W. Pollatsek

Undergraduates in economics, statistics, and German

at the University of Massachusetts responded to pre-

and post-course questionnaires pertaining to their demo-

graphic variables, pre- and post-course motivation-re-

lated items, and a post-course assessment of the quality

of instruction/course. The pre-course questionnaire

was administered during the first class period and the

post-course questionnaire during the last week of classes

prior to final exams.

Results suggest that student background items (i.e.,

"CPA", "college year", "major", "class size", and "option-

ality") are not related to student's teacher/course

ratings. Pre-course motivation-related items (i.e.,

"amount expected to learn", "relevance" to intended

career, desired "workload", "interest" in the course

material, and "effort" willing to expend) were correlated

with composite scores derived from specific ratings items.

Students' assessments of these same items after the course

was over (post-course motivation-related items) were

strongly related to teacher/course ratings of "skill".
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"rapport", "content", and "organization/structure" re-

gardless of whether the ratings were general or specific

in style. In addition, students' perceptions of the

teacher's "enthusiasm" and ability to "entertain" were

highly correlated with teacher/course ratings, parti-

cularly general rating items. Results observed within

the economics classes were not found to be entirely con-

sistent with results observed for statistic and German

classes.

The implications of these findings are discussed

with emphasis upon the use of students' teacher ratings

in promotion and tenure decisions as well as teacher

improvement

.

An addendum to the primary research suggests possi

ble sources of instability in factor structures derived

from specific items within and between disciplines.
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The Generalizability of Students' Ratings

of College Teachers

This dissertation is subdivided into multiple sections,

each of which pertains to the generalizability of students'

ratings of college teachers and courses. The sections are

interdependent conceptually and must be read in the order

that they are presented to obtain their full meaning. Since

each preceding section serves to introduce the content and

purpose of succeeding sections, only the initial sections

require any introductory comments about their organization.

The first section, subtitled "A Selected Literature

Review" , is an objective presentation of the research liter-

ature pertinent to the generalizability problem and the

current research. The ob jectiveness must be emphasized

since the review is meant only to familiarize the reader

with important issues and ideas necessary to understand the

hypotheses developed in the second section, subtitled

"Research Objectives". The "Research Objections" section

requires that the reader be facile in the use of the con-

cepts, results and criticism of the research as discussed

in the literature review in order to understand the

justification for the hypotheses and, therefore, the pur-

pose of the current research. The hypotheses have been

summarized at the end of the "Research Objectives" section.

The reader may further benefit by pursuing these hypotheses
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and then rereading the literature review.

A Selected Literature Review

Two important and related areas of educational and

psychological research concerning student ratings of

instruction are the generalizability and validity of

these ratings. "Generalizability data describe the ac-

curacy with which the data at hand represent data accept-

able to a decision maker. For example, with what ac-

curacy does a given set of ratings represent the ratings

an instructor would receive were he to be evaluated by

all students on all occasions of his teaching?" (Doyle

and Whitely, 1974, p. 260). Stated more simply, general-

izability refers to the effect student background and

motivation-related variables have upon students' ratings

of teachers and courses. That is, how well can ratings

be predicted given certain student characteristics.

These student characteristics can vary as a function of

the course (e.g., course "optionality " ) but should

typically vary from student to student independent of

the actual courses (e.g., student "interest" in the course

material or perhaps, the "effort" the student expects to

invest in the course) . If student characteristics affect

students' ratings independently of the quality of instruction,

then these characteristics should be compensated for when
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interpreting a faculty member's teacher/course ratings.

Validity, on the other hand, refers to the "meaning-

fulness" of students' ratings. Typically, researchers

describe student rating validity in terms of internal

consistency —how well the questionnaire items intercor-

related indicating some common underlying themes to the

evaluation' instrument —and in terms of strength of the

association of ratings to some external criterion, such

as, course grades, final exam scores, or exam scores

"residualized" for initial ability (Costin, et al.

,

1971; Aleamoni, 1972 (a), 1974 (b) ) . Sullivan and Skanes

(1974) point out, however, that validity might be better

assessed by correlating student ratings with measures of

course objectives other than the amount which students

learn. For example, if one objective of a particular

course (e.g., introductory psychology) is to stimulate

student interest in the content area rather than insure

that students acquire certain specialized knowledge,

then an appropriate external validity criterion might

be the assessment of students' willingness to elect

another course or their choice to major within the

discipline. The Sullivan and Skanes study brings to

light a current and controversial issue concerning stu-

dent rating of instruction: What is the appropriate

validity measure? However, the content of this dis-



sertation does not focus upon the external validity issue

(refer to Bettencourt , 1974, for an indepth review of the

validity literature) , but does deal indirectly with the

internal consistency and/or the content validity issue.

We will say that the instrument lacks validity to the ex-

tent that the items are clearly not measuring the actual

quality of instruction, but are measuring other aspects of

the course over which the teacher has no control : for

example , if questionnaire items designed to measure an

instructor's teaching skill correlate highly with stu-

dents' reasons for taking a course (e.g., required or

elected) or with students' pre-course attitudes about a

course (e.g. ,
perceived relevance or irrelevance of the

material). In this instance, the instrument would lack

more than content validity, it would also lack generaliza-

bility. That is, the questionnaire items would be measur-

ing student facets unrelated to teacher performance and,

therefore, the ratings would not be generalizable over

student characteristics.

Evidence for and against generalizability . Even

though the actual concept of "generalizability" has been

infrequently mentioned in research literature, many re-

searchers (Costin, et al
. , 1971; Aleamoni , 1972 (a), 1974

(b); Granzin and Painter, 197 3; Kulik and McKeachie, 1973;

Kulik and Kulik, 1974; Sullivan and Skanes , 1974; Doyle
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and Whitely, 1974) have examined or described the relation-

ship between student background characteristics and the

predictability of ratings of teaching ability. The question

is
I

to what extent do particular background facets of a

rating population affect these students' opinions of college

teaching/^ Typically, the degree of predictability is

couched in terms of the proportion of variance in a gen-

eral teacher rating item accounted for by several back-

ground items (square multiple correlation) . For example,

Doyle and Whitely (1974) show that as much as thirty-six

percent of the variance of rated "course effectiveness"

can be predicted by a linear combination of background and

motivation-related variables, such as "required course",

"year in school", "liking for subject", to mention a few.

The fact that research (see Costin, et al., 1971;

Kulik and McKeachie, 197 3; Kulik and Kulik, 1974; Aleamoni,

1974) has repeatedly demonstrated that most background

variables typically do not correlate significantly with

teacher ratings is usually cited as support for the gen-

eralizability of students' ratings of their college

teacher. (These background variables are discussed below.)

However, the fact that these variables are commonly unre-

lated to students' teacher ratings renders them less

important to the current research, and therefore, the

results from current empirical literature pertaining to
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these variables will be reviewed in a cursory manner.

Sex of the rater usually has little or no affect

upon teacher ratings for either general or specific

items (Costin, et al., 1971; Aleamoni, 1974 (b) ; Granzin

and Painter, 1973; Centra, 1973 (a,b); Perry and Bauman,

1973; Aleamoni, 1972; Kulik and McKeachie, 1973; Kulik

and Kulik, 1974; Kulik, 1974). However, Doyle and

Whitely (1974) report that student sex correlates signi-

ficantly (r<^.18) with some general items (e.g., "liking

for person", "how much learned", and "how motivating"),

although the variance accounted for is less that three

percent. Elmore and LaPointe (1974) suggest that

females may rate instructors slightly higher than males

on "structure" variables.

Year in college , on the other hand, has been found

to have a slight positive relationship with teacher

ratings (Costin, et al., 1971; Doyle and Whitely, 1974;

Kulik and Kulik, 1974; Kulik, 197 4 ; Kulik and McKeachie,

1973; Kohlan, 1973; Aleamoni and Yimer, 1974; Aleamoni

and Graham, 197 4; Perry and Bauman, 197 3; Aleamoni, 1974

(b) ) . That is, as students progress from freshman to

senior to graduate college years, ratings of instruction

tend to become more positive although they still have

low predictive power (r<.15). Grasha (1972) found no

relationship between "year in college" and student

ratings at the University of Cinncinati.
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Students typically rate courses within their major

area of study slightly higher than non-major courses

(Costin, et al., 1971; Grasha, 1972; Kulik and McKeachie,

1973; Kulik and Kulik, 1974; Aleamoni , 1974 (a, b) ) .

However, Granzin and Painter (1973) report no increase

in predictive power from knowing students' majors.

Increased class size typically either lowers teacher

ratings (Costing, et al., 1971: Perry and Bauman, 1973;

Kulik and McKeachie, 197 3; Kulik and Kulik, 1974; and

Kulik, 1974) or has no apparent effect (Aleamoni, 1974

(a, b) ; Aleamoni and Graham, 1974; Grasha, 1972).

Grade point average (GPA) tends to correlate near

zero with students' ratings (Aleamoni, 1974 (b) ; Grazin

and Painter, 1973; Kulik and Kulik, 1974), while course

grades , even though closely related to GPA, have been

reported in early literature (Costin, et al., 1971) to

correlate positively with rating outcomes (r£.30). How-

ever, the course grade item is more closely related to

validity issues and will be discussed later as being

highly controversial in that context.

Because each of the background items just reported

generally accounts for less than nine percent of the

variance in any teacher rating item, it seems reasonable

to argue that evaluations can be administered without

faculty members having to fear that these student back-
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ground variables will contaminate results. Teaching

ratings are generalizable across these variables.

There are, however, several other student vari-

ables which significantly correlate with student

ratings of teaching. Qptionality (whether the course

is required or elected) and motivation-related vari-

ables have repeatedly correlated with students' ratings

of college teachers/courses.

Research consistently shows "optionality " corre-

lating significantly (r^-.32) with students' opinions

of teachers and courses. In effect, as the percentage

of students taking a course as a requirement increases,

the rated quality of the overall course decreases

(Costin, et al., 1971; Doyle and Whitely, 1974; Granzin

and Painter, 1973; Grasha, 1972; Kulik and Kulik, 1974;

Kulik and McKeachie, 1974). Gillmore and Brandenberg

(1974) have provided the most thorough demonstration of

the reduction in ratings resulting from the "optionality"

variable although their research procedures were not

methodologically perfect. These authors collected

student rating data on 763 class sections at the Uni-

versity of Illinois at Urbana-Champaigne . The rating

instrument was composed of specific items, eight per

factor, for five factors: "general course attitude",

"method of instruction", "course content", "interest/
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attention", and "instructor". The independent variable

in the ANOVAwas the percentage of "required" students

per class section. For example, a typical group would

be composed of all courses having between forty and

fifty-nine percent "required" students, another would

be those having twenty to thirty-nine percent, and so

on. Results clearly indicate a significant decrease in mean

ratings between each of the five experimental groups

as the percentage of "required" students increases from

group to group. The change in average of rated in-

structor/course qualities ranged between eight percent

and nineteen percent on a four-point scale for ratings

of "general course attitude" and "instructor". It

would seem that " optionality " clearly affects the gen-

eralizability of students' ratings of college instruction:

the greater the percentage of "required" students taking

a particular course, the poorer the average ratings of

instructor/course quality will be, somewhat independent

of teacher performance. However, Gillmore and Brandenburg

did not report one piece of evidence essential to this

conclusion: the effect of course "optionality" within

each course section. As a matter of fact, this author

did not find a single recent study reporting such data.

Furthermore, Costin, et al., (1971) reviewed studies as

far back as the 19 30's and did not report such data either.
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Therefore, it appears as if " optionality " correlates highly

with teacher ratings, but additional within-class evidence

would seem needed. In any event, the question of course

"optionality" will be investigated within and between class

sections in this research.

Motivation-related questionnaire items . Motivation-

related variables, unlike background variables, relate to

students' attitudes about a course which might change

during the semester as a result of actually taking the

course. For example, a student's "interest" in the course,

perceived "relevance" of the material, perception of "amount

learned", and "effort" expended or willing to expend during

the course might predict to a great extent the rating

pattern a particular instructor and course receive at the

end of a semester. This suggests that the correlations

between any or all of these motivation-related items and

teacher ratings would be quite interesting when considering

the generalizability issue. Even more important than simply

demonstrating that the relationship exists would be deter-

mining the extent of predictability of rating outcomes by

knowing students' motivational attitudes. In other words,

what kinds of attitudes should a teacher try to instill in

his students to insure high teacher ratings? Only recently

have researchers in education and psychology begun to

investigate the contribution of motivation-related items

to the problem of generalizability of teacher ratings.
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Granzin and Painter (1973) at the University of Utah

had 637 students in seventeen different courses and eleven

departments rate college courses both early and late in the

semester. In addition to the usual background variables

(e.g., "class size", "college year", etc.), several "static"

and "dynamic" variables were measured. The static variables

which were rated only once at semester's end were "effort

expended", "course importance", "contribution to general

education", "contribution to vocation", "interesting/enter-

taining course", "ease of course", and "grade expected".

That is, students' pre-course attitudes were assessed and

then subtracted from their post-course attitudes. There-

fore, dynamic ratings are simply raw difference scores.

(The use of raw difference scores is generally considered

to be methodologically unsound by many researchers, and

it is a point deserving serious criticism in the Granzin

and Painter study. Refer to Crombach and Furby [1970] and

Cohen and Cohen [l975].) Each of these motivational vari-

ables (both static and dynamic) were correlated with the

three separate general course ratings of quality of the

"overall course", overall "course content", and overall

"instructor" ability.

Results revealed significant positive correlations

for both static and dynamic variables— "contribution to

general education", "contribution to vocation", "inter-
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esting/entertaining"
, "effort", " importance"--with the

three general rating items (r's ranged from .39 to .62,

p<.001). This means that ratings of college teachers

and courses, as reported by Granzin and Painter, are

heavily influenced by motivation-related variables :

they are not generalizable over these items. In general,

however, static variables produced larger correlations

than did dynamic variables. Of particular interest is

the fact that all significant correlations reported are

substantially larger than those obtained by correlating

background variables with general rating items.

A second important issue addressed in the Granzin

and Painter article is the extent to which each general

rating item can be predicted by the best linear com-

bination of motivational variables (multiple regression

analysis), and which of these motivational variables will

be most important (as determined by the regression co-

efficients) .

A stepwise multiple regression analysis was per-

formed using each general item as a criterion variable to

be predicted by the motivation-related items. The most

important motivation-related items for predicting "overall

course", "course content", and "instructor" ratings were

"interesting/entertaining", "contribution to general edu-

cation", and "contribution to vocation". The total vari-
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ance accounted for by the best fitting linear equation for

the three criterion variables were 57.3% ("overall course"),

42.9% ("course content"), and 44.9% ("instructor"). In

each of the regression equations, "interest/entertainment"

loaded most heavily (B=.32), nearly twice as much as any .

other predictor variable. This result coincides with the

hypothesis offered by Naftulin, Ware, and Donnelly (1974),

and Ware (1974) who suggest that a teacher who is very

entertaining may "seduce" students into providing higher

ratings even though the teacher has relayed little sub-

stantive material. This, if indeed true, would be cause

to seriously reconsider the utility of student ratings

since the evaluation instruments would lack generalizability

and validity.

The major contribution provided by the Granzin and

Painter study is its novel approach to the generalizability

problem, that is, the introduction of static and dynamic

motivation-related variables. However, the study has

serious methodological problems deserving criticism. First,

both background and motivation-related variables were only

correlated with general teacher/course rating items.

Quite different results might be expected if the teacher/

course rating items were specific items (e.g., "the teacher

spoke clearly") or were factor clusters of specific items

rather than general items. Secondly, "interest/entertain-
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ment" should appear as two separate items on rating instru-

ments. The rationale for this statement is the following,

as Naftulin , et al. , suggest, teachers who are very enter-

taining may receive high ratings even though little sub-

stantive material has been made available. Under these

circumstances, rated interest in course material probably

would be low. However, these issues cannot be resolved

on the basis of either Granzin and Painter's data or

Naftulin' s, et al., data. Additional research is needed

before any substantial conclusions can be reached.

A third problem area concerns Granzin and Painter's

data analysis. They collapsed their data across several

courses, teachers, and disciplines, and therefore the

relationships they report between variables may not be

true or consistently found within course sections or

single discipline groupings. That is, they have cor.founded

teacher and student differences in their data analysis. In

addition, they used raw difference scores in their analyses

which, as explained in a previous paragraph, is reason

enough t9 seriously question their results and conclusions.

In the current research, portions of Granzin and Painter's

study will be replicated taking care to correct their

methodological flaws, particularly the use of pooled data

and raw difference scores. However, the Granzin and

Painter study is only one of several studies which helped
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to provide the impetus for this research.

Doyle and Whitely (1974)1 have reported a study similar

to that of Granzin and Painter's using background and moti-

vation-related variables as correlates of both general and

specific rating items (factor groupings). These researchers

asked 174 students in twelve undergraduate French courses

at the University of Minnesota to rate the quality of their

graduate student instructors on seven general items (i.e.,

"liking for person", "general teaching ability", "attitudes

about teaching", "how much learned", "how motivating",

"overall teacher effect", "overall course effect"), forty-

nine specific items (e.g., "made it clear how each topic

fit into the course"), four background variables (i.e.,

"year in school", "sex", "MSAT ability", "required course"),

and four motivation-related variables ("liking for subject",

"how hard tried", "conscientiousness" in filling out

questionnaires, "usefulness"). All course sections had

common exams, texts, and syllabi to insure that students

were exposed to the same materials, thereby reducing the

possible error variance which might arise if these vari-
*

ables were not controlled. (This was also a major problem

in the Granzin and Painter study.) The data were subjected

^ This study was published after I had designed my study

and had collected the pilot data. Therefore, portions
of my research will serve to replicate Doyle and Whitely 's

results with several extensions (e.g., additional moti-

vation-related variables)

.
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to separate " across-sections" and "between-sections

"

analyses. Across-sections analysis refers to those on

the item-level for all 174 subjects as a combined group.

For between-sections analysis means were computed for

each item within each class of the twelve course sections*

These means were then used for correlational analysis.

The small number of students (approximately fifteen) in

each class section prohibited consideration of teacher

rating analysis within-class sections (a serious meth-

odological problem in this study and that of Granzin

and Painter)

.

The results of the across-sections analysis ex-

hibited the following relationships. Some of the back-

ground variables were significantly correlated with one

or more of the general rating items (seven significant

correlations out of the twenty-eight possible) . However,

the largest of these correlations accounted for only

four percent of the variance of the general items

("MSAT ability" with "overall course effectiveness").

These moderate or near zero correlations between back-

ground variables and general ratings are consistent

with the research literature reviewed earlier in this

proposal, particulary the Granzin and Painter results.

Thus, students' teacher ratings appear to be generalizable

over these background variables.



17

All but one motivation-related variable ("liking for

subject") correlated positively and significantly (P<.01)

with all the general teacher/course rating items (the

variance account for, r^, ranged from .05 to .49). "Liking

for the subject" exhibited no relationship with the general

item, "liking for the person", which indicates that students'

positive feelings for their courses were not the result of

teacher popularity. The relationship of "liking for the

subject" was substantial (.04£r^£.25) with the remaining

general rating items (e.g., "general teaching ability",

"how much learned", etc.) indicating the importance of this

motivation-related variable in students' assessments of

their college teachers. These data do not argue against

the generalizability of the teacher ratings sincethe study

used post-course motivation-related variables over which

the teacher should have control. Therefore, the student

attitudes would be expected toreflect their feelings about

the teacher.

The between-sections data, while exhibiting two

nearly significant correlations ("year in school" with

"general teaching ability", r=.40, and "MSAT ability" with

"attitudes about teaching, r=-.39; p<.05 for r>_.49) must

be viewed with caution since these correlations are based

upon a sample size of twelve (sections). For this reason,

further discussion of the between-sections data will not
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be considered.

Additional analyses of the extent of the relationship

of the background and motivation-related variables (pre-

dictors) with the seven overall ratings were achieved using

canonical correlational analysis and multiple regression .

analysis. A "teaching quality composite", made up of the

linear combination of "general teaching ability", "attitudes

about teaching", and "general teaching ability" was the

criterion variable in the canonical analysis. The results

of these analyses further support previously reported

findings: background variables are not related to general

teacher ratings, whereas motivation-related variables are

substantially related.

The canonical correlation accounted for twenty-six

percent of the variance in the "teaching quality composite",

indicating that the motivation-related variables "how hard

tried" (B=.51) and "usefulness" (B=-.53) were the most

important predictors. In addition, the regression analysis

accounted for 18%, 50%, 38%, and 36% of the variance in the

remaining four criterion variables, "liking for person",

"how much learned", "how motivating", and "course effective-

ness", respectively. The most important predictor variables

resulting from multiple regression on the four remaining

general rating items were the following: "conscientiousness"

in filling out questionnaires loaded significantly upon
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"liking for person" (D=.30); "how hard tried" loaded on

both "how much learned" (B=.50) and "how motivating"

(B=.32); "liking for subject" also loaded heavily on

two items, "how motivating" (B=.21) and "course effect-

iveness" (B=.50). None of the other beta weights were

significant (usually near zero) indicating a lack of

usefulness of the remaning variables in predicting

students' general ratings of teachers and courses.

Whereas the results reported above demonstrated

a consistent and strong relationship between motivation-

related variables and general teacher rating items, the

relationship of these same motivation-related variables

with specific items was different. In fact, the motivation-

related variables were not related to any of the five

factors derived from the fourty-nine specific items. For

example, the factors, "attitude toward students" (rapport),

"expositional skills", "motivation of interest", "stimu-

lation of thinking", "generalization of content", were

checked for generalizabi lity (independence from background

and motivation-related variables) using Dwyer's factor

extension method. Dwyer's method "permits the estimation

of factor loadingsof new variables on the factor structure

of prior set with the advantage that the extended loadings

do not alter the initial structure." (Doyle and Whitely,

1974, p. 266). The only item loading significantly on
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the exi sting factor structure was rated "liking for

subject" which loaded .41 (loadings >_ .325 implie d p <.05)

on the "motivation of interest" factor. These results

suggest that factors derived from specific items are rel-

atively independent of students' background and motivation-

related variables. That is, the factors are independent

of these student facets and, therefore, are more generalizable

.

On the other hand, the ratings of general teacher/course

items could be predicted to a large extent by the moti-

vation-related variables and some background variables,

implying a lack of generalizability for general rating

items. These results, indicating different levels of

generalizability for general and specific items, suggest

that evaluation instruments might be more useful if com-

posed of a series of specific items which tends to confirm

similar specultation by other researchers (Grasha, 1972;

Kulik and Kulik, 1974; Kulik and McKeachie, 1973).

As important as Doyle and Whitely's results appear

to be to evaluation instrument development, their data

and findings must be considered with caution because of

some serious methodological problems. First, the primary

mode of lecture presentation (and of student learning)

was by video tape on closed circuit television twice per

week, supplemented by one discussion section per week

with one of twelve graduate teaching assistants. Because
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of the method of presenting lectures and the ancillary

role of the graduate assistants, the Doyle and Whitely

results probably should not be generalized to any uni-

versity faculty population. The students were not

actually rating the primary source of learning —the

video-taped lectures —but rather their discussion section

leaders. Furthermore, it might be that this kind of

lecture presentation dramatically affects (either posi-

tively or negatively) students' motivation to learn or

their interest in the course. If this were true, perhaps

we could expect motivation variables to be stronger pre-

dictors of both general and specific teacher rating items.

In addition, one would expect large group differences

in the teaching ability of faculty members and of graduate

students along several dimensions (e.g., their experience

as teachers, or their knowledge of the subject matter) as

well as differences in the students' perceptions of the

two kinds of teachers as educators and persons. (This

might affect "rapport" items and consequently influence

many other of Doyle and Whitely 's results.) In effect,

students probably rated these graduate student teachers

on their ability to complement the video-taped lecture

performance of the faculty member. Rating patterns and

relationships would probably appear very different if

students were asked to rate the primary lecturer rather
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than discussion leaders.

Another problem area is the small sample size. Be-

cause of the small sample size, Doyle and Whitely could

not effectively analyze the relationships within sections

to assess rating pattern consistencies between sections

and compare these results to the overall data analysis

picture. Each of these criticisms is important in and

of itself, however, when considering them collectively,

they suggest a need to replicate Doyle and Whitely 's

basic experimental study using university faculty, not

graduate students or video-taped lectures. Furthermore,

the process of replication should include some design

changes, particularly the selection of rating items used

to assess motivation-related variables. While those

items reported by Doyle and Whitely are important, others

used by Granzin and Painter also seem appropriate and

interesting (e.g., the "entertainment" issue).

Many issues have been presented in this "selected

literature review" which the reader should carefully note.

Several of the more important will be restated for the

reader's benefit. First, background variables seem unre-

lated to students* general teacher/course ratings, whereas

motivation-related variables are strongly related. Second,

some evidence was reported suggesting that the relationship

of background and motivation-related variables with
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specific teacher/course ratings may be different. This

might provide some insight into which type of rating

instrument (composed of general or specific items) is more

desirable due to its generalizability . Third, it seems

probable that general teacher/course ratings are related

to students' pre-course motivation-related variables.

Such a finding would be cause for a serious reconsideration

of the student- teacher rating process.

Finally, the state of the literature, as reported here,

clearly suggests the need for additional research because

of methodological flaws in each research study reported.

For example, one such problem was the failure of any

research study to do within-class data analyses. In that

researchers have been interested in the generalizability

of students' teacher ratings over various student facets,

the within-class analyses are essential to answering

questions concerning the generalizability problem. The

present research corrects this methodological problem and

others

.
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SECTION I

RESEARCH OBJECTIVES

The current research will replicate and extend portions

of the Granzin and Painter (1973) and Doyle and Whitely (1974)

studies, taking precautions to correct the major methodo-

logical flaws in each. (The major design problems, as dis-

cussed in the preceding literature review, will be restated

briefly with the introduction and explanation of each type

of experimental analysis.) Basically three distinct areas

of interest will be investigated in this research. The

first is the effects of student background and motivation-

related variables upon both general and specific (linear

combinations of specific item.s) teacher/course rating items

within a single discipline (economics). As was pointed

out earlier, McKeachie, Lin, and Mann (1971) suggest that

instruments composed of specific ratings might be less

predictable from these student variables than instruments

composed of general items.

The second area is an assessment of the

consistency of the major findings from the economics data

across other disciplines (statistics and German) . The

consistency of results across disciplines is important in

determining whether or not the subject matter of a par-

ticular course or discipline might be related to certain

distinct tendencies in teacher/course rating outcomes.
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The third area is an assessment of the consistency of the

factor structure derived from specific rating items

within a discipline (economics) and

between disciplines (economics versus statistics versus

German). This will be determined using maximum-likelihood"

factor analytic techniques (Joreskog, 1966, 1967, 1971.)

The results of the first and second areas of research

will be discussed in light of the usefulness of rating

data for faculty members and administrators, particularly

when rating data are used in personnel decisions (e.g.,

promotion and tenure) . The results of the third area

of research will be discussed separately in the addendum

to the main body of the dissertation. The focus of this

discussion will pertain to the utility of rating instru-

ments composed of general or specific items.

The relationship of background and motivation-related

student variables with general and specific ratings of

teacher/course effectiveness . A lack of generalizability

can be thought of here in terms of the "differences in

evaluations that might arise from sampling matters:

differences due to the occasions of teaching that are

evaluated, differences due to the circumstances surrounding

the evaluation and so forth." (Doyle, 1975, p. 71). There-

fore, one question to be considered is how much student

population characteristics (which are not controllable by
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the teacher) affect teacher ratings. Most of the literature

reported that deals with this issue has been concerned with

the effect of student background variables (e.g., Costin,

Greenough, and Menges , 1971; Kulik and McKeachie, 1973;

Kulik and Kulik, 1974; Aleamoni, 1974 (b) ; Doyle, 1975).

Correlations between these variables and general teacher/

course ratings are typically small (|r|<_.15) or show no

relationship at all. The exceptions to this rule are

ability measures, like final exam grades or course grades

which usually produce slightly larger correlations . The

more popular (i.e., most frequently cited in research

literature) student background variables are student "sex",

"college year", "major", "class size", "optionality "

,

"GPA" , "final exam grade", and "course grade". However,

the studies above produced inconsistent patterns of re-

lationships between these latter background variables and

general teacher/course ratings. Probably the most parsi-

monious description of these results can be provided

through ^a description of variance accounted for by the

relationships between the different student variables and

teacher/course ratings. None of the variables reported

here account for more than nine percent of the variance in

any general rating of teacher/course effectiveness (e.g.,

"how would you rate your teacher's overall ability?"), and

most often thoy explain no significant variance whatsoever.
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The exceptions to this rule of thumb are course "optionality "

,

which consistently accounts for slightly more variance, about

ten percent, and "final exam scores", which typically ac-

counts for nine percent. One can conclude then, that for

the most part, general teacher/course ratings are general-"

izable over student background and/or ability measures.

(The reader should note that generalizability as used here

implies a continuum from complete generalizability, or no

correlation between ratings and student variables, to a

complete lack of generalizability, a perfect correlation

between ratings and student variables. In this research,

the more generalizable the rating items the more useful

the rating instrument.)

Recently, however, some researchers (Granzin and

Painter, 1973; Doyle and Whitely, 1974) have introduced a

different student typology, that is, student motivation-

related variables, as predictors of geieral teacher/course

ratings. (It should be noted that course "optionality"

has been considered to be a motivation-related variable by

Doyle (1975) rather than as a background variable as most

researchers have chosen to label it. It would seem to be

both.) Granzin and Painter assessed variables like stu-

dents' perceptions of the interest/entertainment value of

course lectures and the contribution of course material to

their general education while Doyle and Whitely assessed
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variables such as students' perceptions of the amount of

effort they expended learning course subject matter and

their liking for the subject area, as predictors of general

teacher/course ratings. The general ratings that are most

important here and common to both research papers were

"overall assessment of the course content" and "teacher

effectiveness". The resulting correlations of these

motivation-related variables with the general teacher/

course ratings were, typically, much larger in magnitude

(.24£r£.63) than those already reported for background

variables

.

Unfortunately, even though the correlations were

large, the results were not very meaningful since the

parameter estimates are based upon pooled data matrices.

Pooling the data matrices confounded the effects of the

teacher and the course material with the student ratings.

Interpreting results from pooled data analyses can be

misleading. One cannot be sure whether or not the students'

ratings of an instructor or course were due to teacher

performance, course subject matter or both. Ideally, when

one wants to examine the generalizability of students'

teacher ratings, the course material should be identical

from class to class, particularly if consistency of rating

patterns (replicability ) is important. The less control a

researcher has over the course content, course syllabus
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text material, exams, and so on, the more difficult it is to

determine the causes of rating scale contamination or

exactly what the rating items are measuring (e.g.,

actual teacher performance or some halo effect) . Con-

sequently, the best data a researcher probably can hope

to obtain in a field study (like the study presented in

this dissertation) would occur when several different

instructors would teach large sections of the same

course using common syllabi, exams, etc. which would

allow the researcher to "look" within (and between)

class sections for significant and consistent relationships

between student variables and rating outcomes. Since both

Granzin and Painter and Doyle and Whitely had sample sizes

that were too small (Ns<17) to perform a meaningful within-

groups analysis, they where forced to pool over teachers

which led to the confounding discussed above.
;

A major advance of this research over previous efforts

is the use of course sections (in economics) containing

large numbers of student (Ns<^195) , allowing for more stable

estimates of the zero-order (Pearson product moment) cor-

relations of background and pre-course motivation-related

student variables with both general and specific teacher

ratings. An additional improvement is that teachers in this

study are all full-time university faculty members, rather

than graduate student teachers leading discussion sections
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of an ancillary nature. Furthermore, this study represents

the first instance where general ratings and factors com-

posed of specific items have had corresponding meanings

permitting rating comparisons of the relationships of stu-

dent variables with each type of teacher/course rating

item (general versus specific) . The results of these

correlational analyses will be essential in determing the

usefulness of certain student variables as predictor vari-

ables in later multiple regression analyses.

As stated earlier, Granzin and Painter (1973) were

first to introduce the notion of student motivation-related

variables (e.g., "interest in course material", "perceived

importance of the course", "effort expended in the course",

etc.) and to suggest that these variables were significantly

correlated with general teacher/course ratings. Their data

suggest that these student variables can be dramatically

related to general teacher/course ratings (e.g., the rated

"overall course quality"), as indicated by their reported

correlations which were much larger in magnitude than those

typically reported for background variables ( . 25<^r£. 63) .

However, there are two major areas of their research which

should be replicated, taking care to correct several meth-

odological problems. For example, some effort should be

made to ascribe meaning to motivation-related variables,

and "difference score" should be eliminated as an independent
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variable. Each of these problem areas will be considered

in turn.

Granzin and Painter introduce student motivation-

related variables without any justification as to why

these variables might be interesting or what advantages

there might be to adding a new set of variables to those

already being used by researchers (e.g., background vari-

ables). Therefore, another objective of the current re-

search was to provide some meaning, if possible, to motivation-

related variables in addition to determining the relationship

between motivation-related variables and teacher/course

ratings.

One might hypothesize that the meaning of student

motivation-related variables could be couched in terms of

background variables. For example, it could be that students'

"interest" in a course is explainable by some linear com-

bination of background variables such as "GPA", "optionality "

,

"college year", "major", etc. If so, then motivation-related

variables have the advantage of presenting a unified con-

ceptualization of the relationship between certain combinations

of background variables and teacher/course ratings. This

hypothesis would seem more likely to be true if students'

motivation-related attitudes were assessed during the first

class period, before the students actually had any course

experience. In other words, the attitudes students' bring

into the classroom are, initially , independent of the teacher's
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classroom performance and probably more explainable by

aspects of the course which do not change during the

semester (e.g., "optionality" ) . If these latter statements

are true, then little information would be gained by in-

vestigating motivation-related variables, since it has

frequently been reported that background variables do

not correlated with teacher/course ratings.

Alternatively, it can be hypothesized that student

motivation-related variables are relatively independent

of student background variables, and probably represent im-

portant criteria used by students to assess a teacher's

class room performance. This has been indirectly sug-

gested by much of the literature already reviewed. In

any case, one can test these hypotheses

in the present data. If the data support the latter hypo-

thesis (as expected from the literature) then the uses of

students' teacher rating data in personnel and other

decisions would have to be carefully re-evaluated. The

implication is that student rating data may have limited validity.

To summarize briefly, the objective here is to determine

if students' pre-course motivation-related variables can

be explained as linear combinations of background variables.

The principal method of analysis here will be a stepwise

regression analysis within each economics class. The back-

ground variables used as predictors will be "GPA" ,
"major",
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"college year", "class size", and "optional! ty . " Linear

combinations of these variables will be used to predict

(explain) the following student pre-course motivation-

related variables: the "amount expected to learn"; the

"relevance" of the course content to students' planned

careers; the desirability of the "workload"; student

"interest" in the course; and the amount of "effort"

students expect to invest in learning course material.

If the data should indicate, unexpectedly, that

student motivation-related variables are explainable as

combinations of background variables, then it will be of

some interest to determine which of the motivation-related

variables are more strongly related (if at all) to teacher/

course ratings. However, if the background and motivation-

related variables are not significantly related as antici-

pated, then several additional analyses will attempt to

determine precisely the extent of the relationship between

the motivation-related variables and students' teacher/

course ratings

.

To be more specific, a group of analyses will deter-

mine which type of teacher/course rating items, general

or specific, are more empirically generalizable over student

background and motivation-related variables. For the most

part, this is a question of "degree of generalizablity "

;

the type of rating item least contaminated by student
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variables will provide the more useful data for personnel

decisions (Centra, 1973; Aleamoni , 1974 (b) ; Doyle, 1975).

As mentioned earlier, Doyle and Whitely (1974) reported

results directly related to this question. However, it

was also pointed out that their analysis used a pooled

data matrix which confounded the effects of course instructor

and course material. Furthermore, the factor composites

derived from their specific items failed to coincide in

meaning with their general rating items. Therefore, a

comparison of the generalizabi lity of general and specific

(factor com.posites) items having similar meanings could

not be made. This certainly added to the difficulty in

interpreting their empirical findings, and especially

their conclusions about the relationship of background and

motivation-related variables with the two types of rating

items

.

In the present study these problems have been eliminated

For example, three of the general rating items used (students

assessment of overall teacher ability or " skill" / course

"organization/structure", and teacher-student "rapport") were

selected because they were parallel to three of the five

dimensions commonly derived from specific teacher/course

items. The selection of the specific items themselves was

based upon their occurrence in current research literature

as loading on one of five factors; "skill", "organization/
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structure", "rapport", "workload", and "general course

attitude" (refer to Appendix C for a suinmary of the

applicable studies). For example, specific items, such

as "the instructor was well-prepared for each lecture"

and "the instructor expressed ideas clearly", typically

load on the "skill" dimension for an orthogonal factor

solution under varimax rotational procedures. It is,

consequently, a simple matter to compare the functions

resulting from a regression analysis using the same

student characteristics to predict both the general

rating of teacher ability and the composite "skill"

dimension. Such comparison could be made on the basis

of variance accounted for in each of the criterion vari-

ables (e.g., "skill", "rapport", etc.) by the linear

combination of predictor variables (i.e., background and

motivation-related) . •

To summarize briefly, it is expected that specific

ratings, and therefore, factor composites of these ratings,

will be less contaminated (predictable) by student vari-

ables than general rating items of similar meaning. For

example, students might possibly emphasize some inappro-

priate criteria, such as the "entertainment" value or the

"optionality" of a course, when assessing overall teacher

ability. This is probably less likely to occur if the

student is asked to rate a specific behavior, e.g., "the
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instructor expressed ideas clearly". This will also be

tested in the current data.

As indicated earlier, several points should be made

concerning the use of "difference" scores in the Granzin

and Painter (1973) article, which lead to the last two

analyses of this research. The question of how much

motivation-related variables might change as a result of

taking a particular course and the extent to which these

variables will predict teacher ratings is an important

one. However, the use of raw "difference" scores to

measure these effects is empirically undesirable. Several

authors (Cohen and Colien, 1975; Crombach and Furby, 1970)

have cautioned against the use of raw "difference" scores

as a measure of change. The danger in using these scores

stems from their unreliability: in general they cannot be

expected to correlate substantially with anything else

(Cohen and Cohen, 1975, p. 64) since they consist mostly

of measurement error. The unrealiability of "difference"

scores and the problem of removing the contaminating effects

of the pre-score from the post-score can be easily corrected.

For example, the correlation between a "difference" score

and another variable can be achieved by simply partialling

out the pre-score from the post-score, and then correlating

this residual with the other variable (Cohen and Cohen,

1975, p. 381). This partialling procedure was achieved by

using traditional multiple regression techniques.
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A major criticism of the Granzin and Painter (1973)

study resulted from these researchers correlating raw

"difference" scores with general teacher/course ratings.

In effect, the "difference" scores correlated less

substantially with the general ratings than did the post-

course motivation-related scores alone. Based upon these

results, the authors concluded that positive changes in

attitudes were transferred by students into positive

teacher/course ratings. However, the evidence reported

above concerning "difference" scores suggests that the

Granzin and Painter results might be spurious, a result

of methodological problems inherent in the "difference"

score approach. In the present study, these methodological

problems have been corrected. The relationship of student

attitude change to teacher/course ratings will be re-examined.

To determine the strength of changes in motivation-

related variables as predictors of end-of-semester teacher

course ratings the following analysis will be performed.

The effects of both background and pre-course motivation-

related variables will be partialled from the end-of-semester

general and specific ratings in a hierarchical manner.

That is, the background and pre-course motivation-related

variables will be partialled from the regression equation

prior to entering the post-course variables of identical

meaning. This procedure will be followed for both general
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and specific items. In effect, these analyses will cor-

relate linear combinations of students' residualized

(change in attitude) post-course motivation-related vari-

ables with teacher/course ratings. These changes in

attitude are, presumably, due to the impact of the teacher,

and course material upon students enrolled in a course.

Therefore, one would expect from the literature and from

intuition that residualized motivation-related variables

would be strongly related to both general and specific

rating items, but much more so to general rating items.

The stronger relationships expected for general items is

suggested by Doyle and Whitely's data reported earlier as

well as speculation by McKeachie, Lin, and Mann (1971).

The last analysis is intended to determine how

important post-course motivation-related variables are

as predictors of general teacher/course ratings. In

addition, two other variables will be used in the equation

to determine their ability to augment this prediction of

ratings. The two additional variables are the student's

perceptions of a teacher's "enthusiasm" and the "enter-

tainment" value of lectures. The idea, then, is to deter-

mine how much variance of the general ratings can be pre-

dicted after the effects of specific ratings have been

partialled from each general rating item.

In the present data, linear combinations of specific
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rating items were used as the first set of predictors of

general teaching "skill", teacher-student • "rapport"

,

"content" coverage, and course "workload". If students

rate a teacher/course on the basis of performance alone,

then the specific items should account for nearly all

the variance of the general ratings. Alternatively, if

students base their general ratings upon other teacher

behaviors, such as "entertainment" level and instructor

"enthusiasm" , then the post-course motivation-related

variables and other variables should account for a sub-

stantial portion of the variance in the general ratings.

This would be evidence to suggest at least a cautious

use of general teacher/course rating items. Perhaps,

depending upon the strength of the relationships, an

even stronger recommendation could be made: a discon-

tinued use of general rating items altogether.

Before providing the reader with a recapitualtion

of the hypotheses as discussed above, a cautionary note is

in order. McKeachie, Lin and Mann (1971) have argued

that, in "field studies" such as this one, equally or

more important than observing a single large, significant

result is that the results obtained in one student popu-

lation (class section) replicate within other student

populations (particularly classes in other disciplines).

The reason that replication of results is so important

to applied problems can be described in the following man-
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ner. To observe a particular result in only one student

population is insufficient evidence to conclude that the

observed result is generally inherent in all student popu-

lations. This is particularly true when doing evaluation

research, since there are always a large number of uncon-

trolled variables which could influence results from

population (classroom) to population (classroom). However,

if a result is found to be significant within various

rating populations, then a researcher can be reasonably

sure that the results observed are meaningful and probably

common to all student populations.

The present research was designed to allow an investi-

gation of the replicability of results within several

sections of economics that had similar, if not identical

content coverage, syllabi, text material, and some common-

ality of exams. Furthermore, the present data will also

allow a consideration of the replicability of the results

reported in the economics data within other disciplines

(e.g., statistics and German). Therefore, all of the

analyses performed within each economics class section

will also be performed in statistics and German classes,

sample sizes permitting. (Unfortunately, the natural

selection process, or the amount of incomplete data ob-

tained in statistics and Gorman classes, as a result of

subjects being absent on one or both days when the question

naires were administered, produced sample sizes too small
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to allow within-class analyses in these disciplines) . The

results of these analyses are reported in Section II of

this dissertation under the heading of "Grouped Data

Analyses"

.

For the reader's convenience, an abbreviated summary

of the hypotheses and analyses describing the purposes and

objectives of this dissertation research are now presented.

The topic areas and hypotheses will be restated in the

order in which they were orginally introduced.

1. The first analysis focuses upon the question of

generalizability of both general and specific teacher/course

rating items. To be more specific, the predictive power of

two different types of pre-course items relating to certain

facets of the student rating population will be examined;

a) background items, and b) motivation-related items. A

major hypotheses suggested by the literature and by in-

tuition is that specific rating items should be more general-

izable over both background and motivation-related items

than general rating items. This will be examined using

Pearson correlational and regression analytic techniques.

2. The second analysis focuses on the predictive

power of the motivation-related items and especially whether

they predict any of the variance in the general course ratings

beyond that accounted for by student background items. This

will be ascertained using a hierarchical regression analysis

with items representative of student background character-
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istics entered into the eqjation first. However, as sug-

gested from the literature reviewed, neither type of

pre-course item (e.g., background or motivation-related)

is expected to significantly predict specific items.

3. The third analysis focuses upon the degree of

control an instructor has upon student motivation and

the predictive power such motivational changes might have

upon teacher/course ratings, both general and specific. It

would seem from the literature reviewed that the residual-

ized (i.e., v;ith the effect of pre-course items

partialled out) post-course motivation-related items

should predict considerable variance in the general teacher/

course ratings beyond that predicted by background items.

Alternatively, specific rating items should be less pre-

dictable as criterion variables in similar analyses.

4. The fourth data analysis focuses on a different

aspect of the validity of teacher evaluations. If teacher

"entertainment" and "enthusiams" remain significant pre-

dictors of teacher ratings (whether general or specific)

after the effects of performance-related variables (e.g.,

"skill", "organization/structure", "content", and "rapport")

and motivation-related items have been partialled out, then

one might view these ratings with some skepticism.

The literature suggests that general rating items will

be more predictable by teacher "entertainment" and "enthu-

siasm" than groups of specific items corresponsing in meaning.
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Method

Subjects and Administration. Courses in four sections

of economics, six sections of statistics and five sections

of German were rated on common pre- and post-course question-

naires at the University of Massachusetts. The pre-course

questionnaire was administered to students at the beginning

of the second class meeting. Administration of the post-

course questionnaire took place during the last regular class,

before the beginning of the final exam week. Both question-

naires could be completed in less than ten minutes.

Total sample sizes by subject area were 962, 204 and 100

for economics, statistics, and German, respectively. The

student population in each of the courses was composed of

freshmen, sophomores
,

juniors , and seniors taking these courses

as a requirement or as an elective. (Refer to Appendix B.

)

The teachers were all full-time University of Massachusetts

faculty members, meeting three class hours per week with

their students. In the economics and German courses teachers

gave similar or common final exams. All sections of German

had, in addition, common texts and syllabi. Portions of the

economics syllabi were also common (covering the same sub-

stantive topic areas) , using identical texts and several

common test questions on the final exams. On the other hand, the

statistics sections used common texts, but did not follow com-

mon syllabi, nor did the faculty members collaborate on a final



44

exam.

Instruments. The pre-course questionnaire asked students,

in addition to background characteristics, what they anti-

cipated gaining from the course in terms of these six cate-

gories: a) "grade satisfaction", i.e., what grade the student

would be satisfied with; b) "amount expected to learn";

c) "relevance" of course material to planned occupation;

d) "workload" desired; e) "interest" in learning course material;

f) "effort" willing to expend during course. There were also

two questions relating to experiences with prior, similar

courses: g) "What is your average grade for previous course (s)

in this particular subject only?"; and h) "overall, how effec-

tive was the instruction in your previous courses in this

department?"

For the post-course questionnaire, questions a through

f were rephrased (i through n) to find out about students'

attitudes concerning the fulfillment of their expectations

as a result of taking the course. Two additional questions

asked about students' perceptions of the teacher's "enthusiasm"

and ability to present "entertaining" lectures. Twenty-six

questions were asked which pertain to students' assessment

of the teacher's general ability or "skill", "rapport" with

students, course "organization/structure, "workload" or

difficutly, and "general course attitudes". That is, specific

items (which are to be factor analyzed into five meaningful

dimensions) were selected on the basis of their loading on one
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of the five factors alone. The last five questions on the

post-course questionnaire asked how important each of the

following items were to students when rating the overall

course: q) "exam fairness"; r) "rapport" with students'

s) "entertaining" lectures, t) "amount learned"; u) the

teacher's "ability to motivate" students' interest.

Analysis . Zero-order correlations examined the re-

lationship between each background characteristic, pre-

course motivation-related characteristic, and post-course

motivation-related characteristic with both general teacher/

course ratings and factor scores of specific ratings. A

series of regression analyses was used to determine the

successive predictive power of background, pre- and post-

course motivation-related characteristics upon general items

and specific factor ratings. In addition, two stepwise re-

gression procedures attempted to determine which background

characteristics best predicted pre-course motivation-related

characteristics, and which post-course motivation-related

characteristics along with the "enthusiasm" and "entertainment"

variables would best predict general course ratings (after

the effect of specific course ratings had been partialled

out) .
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Results for Economics Sections

Zero-order correlations with general rating items .

Table 1-1 (A, B) presents correlation coefficients

representing the bivariate relationships between pre-

course questionnaire items and general teacher/course

ratings; background and pre-course motivation-related

variables were correlated with students' rating of

"overall teaching ability", teacher-student "rapport",

course "content" coverage, and course "organization/

structure" for each of the four economics classes,

El, E2, E3 and E4. In addition, the ratings from pre-

course questionnaire items were correlated with students'

perceptions of the teacher's "enthusiasm" for the

material and ability to present "entertaining" lectures,

which were rated at semester's end. These correlations

are based upon sample sizes of 102, 75, 85, and 90 for

the four course sections, respectively . (The total en-

rollments are listed in Table 1-2.) The number of

correlation coeffieients significant beyond the p<.01

level within each class section were 38 , 31, 32 and 38,

respectively

.

Conspicuously absent were any significant zero-order

correlations (in any class section) between background

characteristics and either pre-course motivation-related
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variables or end-of-semester general teacher/course

ratings, with one exception. In section E3, student

"major" correlated significantly (r=.29, p<.01) with

rated teacher-student "rapport". However, the vari-

ance accounted for was less than nine percent as

indicated by the r^. All other individual bivariate

relationships with background variables typically ac-

counted for less than four percent of the variance

between the questionnaire items and, more often than

not, approached zero. Background variables infrequently

produced large significant correlations when correlated

with themselves. (For the sample sizes employed, the

correlation was significant at p ^.01 only if r was

about .30 or greater.) The two exceptions consistent

within each class section were obvious and uninteresting:

"GPA" correlated with "GPA last semester only" {.19<r<_.8A)

and course "optionality " correlated with student "major"

( . 44<_r<_ . 6 8 ) . The most important result, then, pertaining

to background variables was that they tended not to cor-

relate significantly with either pre-course motivation-

related variables or end-of-semester general teacher/

course ratings.

Pre-course motivation-related variables correlated

significantly with general teacher/course ratings on

five different occasions. "Amount expected to learn"
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correlated significantly (p<.01) with overaU course

"organization/structure" in section E2.

In addition, students' rated "interest" in the course

correlated significantly with overall teacher "skill"

(r=.30) and "rapport" (r=.27). The intercorrelations

between prc-course motivation-related variables (items

9 thru 14, pre-questionnaire) were moderately strong

(.27£r£.51) and, in general, highly significant (p<.001).

The conclusion, with respect to students' pre-course

motivation-related variables, is that they do not tend

to account for much of the variance in end-of -semester

general teacher/course ratings.

The general teacher/course (items 10 thru 13, post-

questionnaire) ratings themselves were also highly

intercorrelated { . 31 <r<^.15) . However, their relation-

ship with students' perceptions of the teacher's

"enthusiasm" and the "entertainment" value of lecture

presentations (items 8 and 9, post-questionnaire) is

more interesting, since both of these

post-course variables correlated strongly ( . 29 <^r 69

)

with each of the general teacher/course rating items.

The largest correlations were obtained of overall teacher

"skill" (GS) with both teacher "enthusiasm" (.61, .42,

.58, .64) and with "entertainment" value of lectures

(. 51, . 46, .69, .64). These results appear to be
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similar to results reviewed earlier pertaining to the

"Dr. Fox Effect" (Naftulin, et al., 1973; Ware, 1974;

Ware and Williams, 1975; Granzin and Painter, 1973)

Other post-course ratings that produced large

significant correlations (.29^r£.55, p<.01) with the

general teacher/course ratings were students ' assess-

ment of their "interest" in course material and whether

or not the "amount learned" was as much as anticipated.

To be more specific, "interest" correlated significantly

(p<.01) with each of the general ratings, but more

strongly with rated "content" coverage (GC) and course

"organization/structure" (GX) (.31^r£.55). Students'

ratings of "amount learned" correlated significantly

. (.29<^r^. 54 , p<.01) with rated overall teacher "skill"

(GS) and "content" coverage (GC) in each economics

class. "Amount learned" also correlated significantly

(p<.01) with course "organization/structure" (GX) in

economicis section E2, E3, and E4: ^q-^- -44.

These results were not unexpected. One might expect

students' perceptions of what they have learned from

taking a course and how interesting the material was

to effect their perceptions of the quality of the

instruction/course. What seems more import£mt is the fact

that, in general, the identical pre-course ratings did
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not relate to a significant or meaningful degree with

teacher/course ratings: ratings are not biased much by

these student characteristics.

Conspicuously absent in the results of the correlational

analyses reported in Tables 1-1, c and D, were any effects

upon the general teacher/course ratings associated with

students' perceptions of the "relevance" of the course

material, "effort" expended, appropriateness of the "work-

load" required during the course or even "grade satis-

faction". Later, these pre- and post-course motivation-

related variables will be regressed upon each general

rating item (criterion variables). This analysis should

determine whether or not these variables will collectively

account for large porportions of variance in the general

ratings.

Just one issue remains to be reported concerning bi-

variate relationships: the correlation between students'

"reported grade in similar courses" within the same disci-

pline (economics) and students' rating of the "overall

effectiveness of instruction in similar courses". These

two variables correlate very stongly in each of the

economics sections (.79, .80, .83, .58). It appears

that students' recollections of the quality of instruction

in prior similar courses is somehow related to their
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recollection of the grade they received. However, whether

or not the grade a student received in such a course caused

them to rate the course more or less favorably at that time is

another issue; an issue unanswerable from the present data.

Zero-Order Correlations for Composite Items : Three

types of composite items were considered in these data

analyses: "complete" factor-scores (CFs) ; "incomplete"

composite-scores (IFs) ; and equally weighted "incomplete"

composite-scores (IC) . The "complete" factor-score

method (Guertin and Bailey, 1970) produces scores based

upon all variables in the factor analysis. The "incom-

plete" methods yield factor-scores based upon only those

variables which load highly upon a particular factor and

are the methods most preferred by theoreticians (Nunnally,

1967; Guertin and Bailey, 1970). The complete factor-

score method is viewed less favorably because it is more

likely to produce scores which capitalize upon chance

fluctations in the original variables. Even though such

methods have been widely used by educational researchers

(refer to studies listed in Appendix C) , recent evidence

suggests that ICs may produce better estimates of factor-

scores than those with optimal weights (Wainer, 1976; Dawes

and Corrigan, 1974; Trites and Sells, 1955). Consequently, each

of the three types of composite variables were used in

Pearson correlational analyses identical to those already
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reported for general course ratings. These analyses will

examine the strengths and weaknesses of each variable

type. The variable type least contaminated by student

background and pre-course characteristics will be used in

later analyses. The variables selected for use in both

the equally and optimally weighted "incomplete" cases

were chosen as a result of a series of orthogonal factor

analyses performed on eighteen of the specific rating

items for each of the four economics sections. The

resulting factor pattern matrices were examined by visual

inspection to insure considerable similarity between the

final solutions in each group. (A maximum likelihood

test of the similarity/difference between these solutions

was performed which suggested that the solutions were

statistically dissimilar. However, in lieu of the ob-

served similarity of the solutions and several problems

which developed with Joreskog's maximum likelihood pro-

gram, the decision was made to continue the analysis

based upon the assumed similarity of the solutions.

The reader is referred to the Addendum for a complete

discussion of the maximum likelihood problem. ) Since

the solutions appeared to be similar, a combined

group analysis (all four economics classes together)

was performed. The results of this analysis was used

to obtain the composite scores

.
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The varimax rotated orthogonal solution produced four

factors ("skill", "rapport", "content", and "organization/

structure") which accounted for 39%, 9%, 7% and 7% of the

variance, respectively. The items loading heavily (approxi-

mately .5, or larger) are listed under their respective •

factor headings in Table 1-3. Therefore, the "complete"

factor scores (standardized) were obtained using all the

variables listed in the tables and the procedures speci-

fied in SPSS (Nie, et al., 1975). These procedures

for calculating factor-scores are, incidentally, identical

to those used in BMD (Dixon, 1974), according to Guertin

and Bailey's (1970) documentation of the BioMed Program.

The "incomplete" scores were linear combinations of dis-

.
joint subsets of variables (standardized) as specified in

Table 1-3. The difference between "incomplete" factor-

scores and "incomplete" composite scores is that the

linear combination for the latter multiplies the observed

variables by one rather than their respective factor-

score coefficients. The results of the zero-order cor-

relations between each set of these derived scores and

background and motivation-related variables were quite

interesting. (The reader should refer to Table 1-4 in

order to familiarize him/herself with the notation and

item numbers corresponding to the general and composite

items and their meanings.)
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Table 1-3 : Items Loading on Factors

I. Skill

1. Class presentations were well-organized. (.76)*

2. The instructor was well-prepared for lectures. (.78)

3. The course material appeared to be presented in

logical content units. (.57)

4. The instructor clearly specified course objectives.

(.51)

5. The instructor expressed ideas clearly. (.70)

6. The instructor's voice was clear and understandable.

(.48)

II. Rapport

1. The instructor used student questions as a source

for discovering points of confusion. (.63)

2. The student was never hesitant to ask questions in

this course. (.59)

3. The instructor encouraged students to ask questions

in this course. (.68)

4. The instructor showed a genuine interest in teaching

this course. (.35)

III. Content

1. The student feels he/she profited from out-of-class

assignments. (.45)
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Table 1-3
: Items Loading on Factors (Continued)

2. This course was worthv/hile because the content

is directly applicable to the student's planned

occupation. (.58)

3. The student would take another course with

similar content even if he/she did not have to.

(.64)

4. Homework assignments were interesting and stimu-

lating. (.52)

5. Because of this couse the student developed an

increased appreciation for the subject area. (.63)

IV. Organization/Structure (Exams)

1. Exams stressed conceptual understanding. (.57)

2. The grading procedures fairly indicated each

student's performance. (.59)

3. Exams adequately covered the text material, (.71)

^Loading of each variable upon the specified factor for the
orthogonal, varimax-rotated solution.
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(GI) General Item GS
Rapport

GR
Content

GC

Organization/
Structure

GX

(IC) Inconplete Conposite SI Rl XI

(IFS) Inconplete Factor-Score 52 R2 C2 X2

(CFS) Conplete Factor-Score S3 R3 C3 X3

In spite of the differences in methodology used to

calculate the composite and factor score variables, the

intercorrelations between the derived scores with identical

meaning were all greater than .90 (e.g., the average cor-

relates between "skill" items, SI, S2, S3, were r = .98,

^S2,S3= -90, rs2, S3 =-93, respectively). Therefore, one

might expect the results observed for zero-order correlations

between any "skill", "rapport", "content", and "organization/

structure" item and a background or motivation-related vari-

able would be consistent over each of the composite/factor

score items with similar meaning. (Therefore, to simplify

the reporting of results, only data for composite scores

(ICs) will be discussed. The relationships for the other

derived ratings, incomplete and complete factor scores, are virtu-

ally identical to those reported for composite scores. However,

the data for all three derived scores is represented in the data tables.)
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To begin with, background variables (refer to Table

1-5 A through D) did not correlate significantly (p<.01)

with any of the composite (factor-score) items. There

was only one exception to this rule. The correlateion

between "GPA" (grade point average) and organization/

structure (X3) was just significant {r^^=-.25, p<.01).

This single, atypical result, is not sufficient to

conclude that specific (composite/factor-score) ratings

are not generalization over student background variables.

These results are consistent with the data reported for

general teacher/course ratings.

Pre-course motivation-related variables, on the other

hand, correlated significantly and substantially with the

composite (factor-score) items. This result is at vari-

ance with that reported earlier for general rating items,

both in number of significant correlations and in magni--

tude of the correlations. In general, pre-course moti-

vation-related variables correlated a bit more strongly

with the composite (factor-score) items ( . 31<^rg<^. 50 ) .

The reader is again asked to refer to Tables 1-5 A through

D.

Student - rated pre-course "interest" correlated con-

sistently and significantly ( . 30<^r<^. 46 , p<.01) with rated

course content (CI) in each section of economics. In

addition, rated pre-course "interest" was significantly

correlated (.29<r<.37, p< . 01) with rated coiu-3d "crganization/
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structure" (XI) in section E2 and E4. "Interest" also

correlated significantly (r = .31, p <.01) with "skill"

(SI) in section E4 . All of these results are inconsistent

with those reported for general rating items. That is,

pre-course "interest" did not correlate

significantly with any general rating items.

Rated pre-course "relevance" correlated significantly

(.28^r£.35, p<.01) with course "content" (CI) in sections

E3 and E4. Rated pre-course "amount expected to learn"

was also significantly related (.27;^r£.52) to students'

ratings of the grade they would be satisfied with at

semester's end ("grade satisfaction") and also correlated signi-

ficantly (.37£r£.39) with rated teacher "skill" (SI)

in section E4.

These results suggest that pre-course motivation-

related variables, particularly students' "interest"

in the course and students' perceptions of the "relevance"

of the course material, can in certain instances influence

end-of-semester ratings. Those composite (factor-score)

items most affected by student attitudes seemed to be

rated course "content" and course "organization/structure".

The variance accounted for between variables in these

relationships was observed to be as much as twenty-five

percent. These results tend to refute one hypothesis

proposed in this research: that specific rating items
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or variables composed of some combination of specific
rating items would be less likely to be contaminated
by students' pre^ourse attitudes. Students' ratings
of both "skill" and "rapport" tended to be free of

bias that might result from such pre-course attitudes,

regardless of whether the rating items were general

or specific in composition.

Post-course motivation-related variables did

correlate significantly with composite (factor-score)

ratings, but not as consistently or frequently as re-

ported for general items. The post-course items

possessing both consistency and frequency of occurance

are rated teacher "enthusiasm", "entertainment" value

of lectures, "interest" in the course material, "relevance"

of the course material, and the "amount learned" by the

students (refer to Table 1-5 A through D)

.

Typically, teacher "enthusiasm and "entertainment"

correlated significantly with "skill" (SD and "rapport"

(Rl) for each of the four economics courses (. 22<r< . 54

,

p<.01), although the magnitude of the correlations seemed

slightly smaller than those reported earlier for general

items (GS, "skill" and GR, "rapport"). While it was

true that the two remaining general items (GC and GX) also

correlated significantly with rated "enthusiasm" and

"entertainment", this was not found to be true for com-

posite (factor-score) items. Students' "interest" in
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with each of the composite (factor-score) items, how-

ever, the proportion of variance accounted for was most

often less than ten percent. One exception was

"content" coverage (CI) in each course section which

correlated at least .55 and typically more with "interest"

as indicated by the average correlation, r^^= .63. Note

that the average correlation representing the same

relationships between post-course items and the same

general rating item (GC, "content") was much smaller,

^GC" -^O-

Rated "relevance" of the course material also cor-

related significantly (.37<r^.60, p<.01) with course

"content" CD in each economics class. The average cor-

relation was f^^= .49. "Relevance" did not correlate

significantly with any of the other general teacher

course rating items, a result contrary to that just

reported for the composite items.

The only other relationship observed which was

consistent over the four economics groups was students'

ratings of "amount learned" and "skill" (SI) . Even

though the correlations were signif icant (.22<^r£.46,

p<.01), they were usually small as indicated by the

average correlation, r^^ = .40. The results obtained

for SI were consistent with those already reported for

the general rating item (r^^ = .43).Go



In sum then, these results suggest that general

rating items (GS, GR, GC and GX) tend to be more

strongly related to students' post-course assessment

of teacher "enthusiasm" and "entertainment" value of

the lectures than to their composite (factor-score)

counterparts (e.g., SI, Rl, CI and XI). However, this

trend seorved to be reversed for the relationship of

"interest" with "content" (GC) . The general item

relationships were small and non-significant, while

large and highly significant for the composite (factor-

score) items with similar meaning.

Before proceeding to a description of the results

of the several regression analyses, a few more bivariate

relationships should be mentioned briefly. In parti-

cular, the intercorrelations between the composite,

factor-score, and general ratings themselves.

The extent of the intercorrelations betv^een each of

the items SI through XI has already been described. To

recapitulate , the correlations between items of similar

meaning approached unity (refer to Table 1-6 A and B)

.

However, the correlations between general ratings (GS,

GR, GC, and GX) and composite (factor-score) items

(SI to XI) were less substantial than anticipated

(.18<r<.76). However, the correlations between the

variables of interest (e.g., "skill", GS with SI,
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"rapport", GR with Rl, "content", GC with CI and

"organization/structurd' , CX with XI) were all moderately

large (.33^r£.76). In effect, general items with meanings

similar to composite (factor-score) rating items did not

tend to measure exactly the same characteristics of

teachers/courses. Evidence to support this statement is

obviated by the observed range in proportion of variance

accounted for by these relationships ( . ll^r^^. 58 ) . There

are undoubtedly a variety of reasons why this might be

true. One likely explanation might be that the composite

items do not represent all of the specific criteria

strudents use when making their general assessments of

teachers/courses . Some of these criteria such as teacher

"enthusiasm" or "entertainment" value of lectures might

be unrelated to traditional measures of academic performance.

In the paragraphs which follow, the results of several

multiple regression analyses will be summarized, adding

some credibility to the last few statements. Broadly

speaking, the regression analyses will help determine the

extent to which general teacher/course rating items can

be predicted by knowing students' background and course

motivation-related variables. These empirical results

will then be compared to results obtained from the

analogous analyses, where the general items have been
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replaced by an appropriate composite (factor-score) item.

Regression a nalyses and student background, pre-

course and post-course motivation-related characteristics.

The analyses were performed in a hierarchical manner, with

groups of variables being entered into the regression

equation based upon their natural temporal order of

occurance. That is, background variables were hypothesized

to be casually linked to pre-course motivation-related

variables. Post-course motivation-related variables, on

the other hand, were considered to be a simple reassess-

ment by students of the pre-course variables at semester's

end. Therefore, the order of entry of these sets of vari-

ables into the regression equations was as follows: back-

ground variables (B) , pre-course motivation-related vari-

ables (P) , and post-course motivation-related variables

(P). -

The results of the regression analyses predicting each

of the general rating items for each of the four economics

courses produced several interesting results. In no in-

stance did a linear combination of background variables

("GPA", "college year", "major", "optionality " , and pre-

ferred "class size") account for a significant proportion

of variance for any of the general items (refer to Table

1-7A) . In most instances, the variance accounted for

was approximately five percent. Similarly, the proportion

of variance accounted for by the combination of both

students' background and students' pre-course motivation-
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related variables ("amount expected to learn", "relevance",

of course material, the desirability of the course "work-

load", "interest" in taking the course, and "effort" willing

to expend for the course) were typically non-significant

with the exception of two equations. The proportion of

variance accounted for , r2 = .30, (F (10 ,57) = 2 48yPB ' '

p<.05) by the linear combination of the two sets of vari-

ables in section E2 was significant in predicting course

"organization/structurd' . In addition, in Section E3 the

same two sets of variables accounted for twenty-five

percent (R^ = .25, F(10, 68) = 2.16, p<.05). However,
y • tro

it is a well known fact that multiple regression analysis

over-estimates the proportion of variances accounted for

because of chance variation in the zero-order correlations

between predictors and criterion variables (Cohen and

Cohen, 1975, p. 106). Therefore, it is recommended that

one consider the adjusted R"^ = R which compensates for

such over estimations. The correction formula recommended

for estimating r2 is provided by Cohen and Cohen (1975,

p. 106):

R^ = 1- (1-r2) • (n-l/n-k-1)

,

where n = total number of subjects; k = number of predictor

variables; and R^ = observed squared multiple correlations.

The adjusted r2(s)(R^^2 = ^^e3 " '^^^

relationships of rated course "organization/structure" and
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rated "rapport" with pre-course student variables (B and

P together) were not significant. However, the adjusted

proportion of variance accounted for by the pre-course

motivation-related variables (P) alone when predicting

rated course "organization/structure" in section E2 was

significant (R^y
.

pg-R^y
.

3= -20, F(5,57) = 3.25, p<.05).

This result should be viewed cautiously, though, since

the experiment-wise error would be approximately

1-(1-.05)16 = .44. Therefore, one might expect several

spurious significant results due to chance alone. To

compensate for such experiment-wise error rates, one

could divide the alpha-level by the total number of

parameters being tested: .05/16 = .003 (Cohen and Cohen,

1975, p. 156). The error level then becomes a great

deal more conservative for individual F-ratios. , If the

one significant result reported previously is viewed in

this light, it does not seem m.eaningf ul
.

" Consequently,

one would like to argue that neither student background

variables nor student pre-course motivation-related

variables are significantly related to general teacher/

course ratings. These findings are the opposite of what

was expected.

The influence of post-course motivation-related vari-

ables upon general teacher/course ratings was substantial.

9 2right out of sixteen of the adjusted (R-^ -R )
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linear combinations of these post-course variables accounted
for significant (p<.05) proportions of variance in the

general ratings. The larger and more consistent effects

were in predicting ratings of course "content" (GC) and

course "organization/structure" (GX) , the largest of which"

accounted for thirty-four percent of the variance in the

criterion variable. Furthermore, the combined effects

of the three sets of variables (P, P, and B) were signi-

ficant in 10/16 instances accounting for as much as

forty -five percent of the variance in the criterion

variable. These two results taken together suggest that

students' post-course motivation-related attitudes are

related to teacher/course ratings. However, the magnitude

of the effects of these variables is not dramatic, as

indicated by the adjusted squared, semi-partial correlation

coefficients (.16<r2^ pp^ -r2^ p^<. 36). About half of the

squared semi-partial correlations were less than .16. These

latter results were anticipated, since one would expect

that students' perceptions of post-course items, like course

relevance", "interest" in the course, and "amount learned"

by the students, would be affected by their participation

in and undergoing of a semester of course activity.

Another equally interesting question is whether the

results reported for general rating items were also obtained

for either composite or factor-score variables. The over-
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all pattern of results observed from predicting these

derived criterion variables (IC(s), IFs(s), and CFs(s),

as stated in Table 1-4) from students' pre-course

characteristics was very similar to that already re-

ported for the general items, although the amount

of variance accounted for in the course "content" (CI)

relationships was substantially larger (refer to Tables

1-7B, C, and D) . The major results were that neither

background nor pre-course motivation-related variables

accounted for a significant portion of the variance in

the criterion variables with the exception of students'

ratings of course "content". In three instances (sections

El, E3, and E4) the pre-course motivation-related vari-

ables accounted for significant (p<.05) proportions of

variance in the criterion variable of course 'bontent"

(.16<_R <_.22). In addition, the effects of post-course

motivation-related variables upon the composite (factor-

score) criterion variables were quite similar to those

already reported for general ratings with the exception

again being ratings of course "content". In each of

the four course section, the variance accounted for was

" 2significant beyond the .01 level (.25<^R <^.45). The

variance accounted for in these relationships is sub-

stantially greater than that accounted for by the general

rating items: .25, .02, .17, and .34, respectively. In



addition, it should be noted from looking at Table 1-8

that both rated instructor "skill" and rated course

"organization/structure" are somewhat predictable by

students' post-course attitudes.

To summarize, students' background variables do

not seem to influence ratings of teacher "skill", "rap-

port", course "content", or course "organization/

structure", whether the ratings are general or specific

in nature. Pre- and post-course ratings do predict to

a considerable extent students' ratings of course "con-

tent" for composite/factor score rating items. This

result is not in discord with the hypothesis stated

earlier, since post-course attitudes were expected to

be influenced by the semesters' course activity and,

therefore, correlations with students' ratings of the

teacher/course.

It should be added in passing that pre-course

motivation-related variables (e.g., "interest", "rel-

evance", "amount expected to learn", etc.) are not

predictable to any extent by student background vari-

ables. However, the results reported above do not

suggest that the pre-course items are of any more

utility in predicting end-of- semester teacher/course

ratings than background variables. However, post-course

motivation-related variables are very useful as pre-

dictors of teacher/course ratings at semester's end

as the data suggest. Students who learned more, who
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perceived the material as "relevant" to their needs, and

who found the material of "interest" tend to rate the

teacher/course more highly, although these items tend

to be more useful in predicting students' ratings of

course "content". These results are intuitivily obvious. •

Regression analyses and post-course motivation-

related variables . The purpose of this analysis was to

determine how much variance would be accounted for by

post-course motivation-related variables when predicting

the general rating items after the variance accounted

for due to the composite (factor-score) items had been

partialled out. Stated differently, after removing the

variance due to performance criteria, will post-course

motivation-related characteristics further predict general

ratings? As noted earlier, the intercorrelations between

the derived variables with similar meaning approached

unity (e.g., r ^=^.97, r = .98 etc.). Therefore,

the results discussed in this section will be reported

only for the equally weighted "incomplete" composite

scores. That is, the results obtained using any one of

the three sets of derived variables produce identical

results when predicting the general ratings. The empirical

findings here are completely generalizable to each of the

three sets of ratings: ICS, IFS, and CFs.
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The composite rating items (SI = "skill", Rl ="rapport",

CI = "content", and XI = "organization/structure") con-

sistently accounted for large significant (p^.Ol) pro-

portions of variance in each of the genral ratings for

each economics section ( . 30<^r2£. 61) . The second set

of variables (post-course motivation-related) entered

into the equations did not predict a significant portion

of variance for any of the general ratings. This result

is somewhat surprising since this set of variables con-

sistently predicted large portions of the variance in

the general items in the first set of regression equations.

Apparently, the attitudes being measured in the post-

course motivation-related variables is redundant with

the information already contained in the composite vari-

ables. The remaining two predictor variables (teacher

"enthusiasm" and "entertainment" value of lectures) proved

to be strongly related to the criterion variables of

"skill" ( . 10£R^-< . 15) in sections El, E3 , and E4 , and

"rapport" (.04£R^£.09) in each of the four sections. Even

though the results are quite consistent, the magnitude

of the relations were not overwhelming. These results were

anticipated, although, expected to be larger in magnitude.

These data suggest two things: fist, that the post-course

motivation-related variables used in the research must be
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related to the composite rating items of "skill", "rap-

port", "content", and "organization/structure", and,

second, that the general ratings of "skill" and "rapport"

are dependent upon students' assessment of the teacher's

"enthusiasm" and/or the "entertainment" value of his/

her lectures.

These findings seem to be somewhat consistent with

those reported by Naftulin, VJare, and Donnelly (1973)

and Ware and Williams (1976) . However, the magnitude

of the relationships in these data are v;eak enough to

preclude making any dramatic statement about the effects

of either "enthusiasm" or "entertainment" upon teacher/

course ratings. The data do suggest that both teacher

"entertainment" and teacher "enthusiasm" are important

to students when making their teacher/course ratings,

but not as important as Naftulin, et al. , suggested

in this statement: "Faculty who master the Dr. Fox

effect may receive favorable student ratings regardless

of how well they know the subjects and regardless of

how much students learn" (1973, p. 12). The problem

here, as in their study, is that circumstance beyond

the control of the experimenter prevented the recording

of the appropriate achievement data which might have

shed some more light upon the relationship of "enthusiasm".



"entertainment", and the actual "amount learned" by the

students with their ratings of college teachers/courses.

It should be added that when the general ratings

are used in regression equations to predict composite

variables (refer to Table 1-llA, B, and C), the effects

of teacher "enthusiasm" and "entertainment" disappear:

they have zero predictive power of the composite items.

However, rather interesting strong results were obtained

from post-course motivation-related variables. In par-

ticular, these post-course items accounted for large

portions of variance in students' ratings of course

"content" (.21<(r2 -r2 )<.48) and to a lesser
y • Jr o y • Ca —

extent, ratings of course "organization/structure"

(.07£(R y.pg y Q^-32) in each course section. Each

of the "delta" r2(s) was significant beyond the p<.01

level. It appears that post-course motivation-related

variables are strongly related to students' ratings of

course "content", accounting for variance over and

above the variance accounted for by the general ratings
~ 2themselves (.08<R _<.40). Also noteworthy was the— y • G

—

tendency for general rating to consistently predict less

variance in the "complete" factor-score items as compared

to the other two composite measures. This can probably

be attributed to the increased variance associated with

these factor-score ratings as a result of the use of
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all of the specific items to represent each factor. In

such a case, one would suspect that the scores would con-

tain considerable variance unrelated to the dimension in

question. In effect, using all the items to derive scores

for each factor would probably result in scores with

more total and, therefore, more error variance than that

attributed to "incomplete" scores.

A brief outline and summary of the major results of

this section is as follows:

1. Background variables ("GPA", "college year",

major", "optionality" , "class size") did not correlate

significantly with either the general or specific iter.is ("skill",

"rapport", "content", "organization/structure") in any

of the economics sections.

2. While pre-course motivation-related variables

("amount expected to learn", "relevance", "workload",

"interest", "effort") did not correlate significantly

with general ratings of the teacher/course, several of

them did correlate significantly (.27^r£.46, p<.01)

with composite (factor-score) rating items. In particular,

"amount expected to learn", "relevance" of course material,

and "interest" in the course were highly correlated with

rated course "content" coverage. However, "interest" was

the only pre-course motivation-related variable correlated

with any rating item consistently over each economics course

section (Ej through LU). This last result was contrary
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to those predicted to occur. Composite (factor-score)

items were expected to be free of bias from pre-course

items

.

3. Post-course motivation-related characteristics

(identical in meaning to those variables listed in #2

above) correlated significantly with both general and

composite (factor-score) items in each economics section.

Of particular interest was the fact that those corre-

lations seemed considerably larger for the composite

factor-score) items. Again, "interest" correlated with

"content" and produced the larger correlation coefficients.

The observed relationships for composite (factor-score)

items were all greater than or equal to .55. Course

"relevance" produce the second largest group of corre-

lations with the "content" rating items in each of the

sections El through E4. Even though "relevance" was

not related to the general rating items, it was highly

correlated with course "content" for composite (factor-

score) items ( . 37 ^r^. 60 )

.

4, Rated teacher "enthusiasm" and "entertainment"

value of lectures were highly correlated with each of

the general and composite (factor-score) rating items.

However, the effects of these two variables, "enter-

tainment" and "enthusiasm", seemed to be more strongly

related to general (.42<r<.69) than composite (factor-
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score) items (.22<r<.54). These observed results were

hypothesizedearlier, although the magnitude of the re-

lationships is somewhat larger than anticipated for

the composite (factor-score) items.

5. Post-course assessments of "workload" desir-

ability and "effort" expended were unrelated to any of

the teacher/course rating items.

6. As one might have suspected based upon the zero-

order correlational relationships reported above, back-

ground variables did not predict (multiple regression

analysis) teacher/course ratings to any meaningful or

significant extent. The pre-course ratings did not

predict general ratings, but did predict (.16<r2 r2 < 22)— y.FB y.B—
."content" composite (factor-score) items. This result

was not expected. Composite scores of specific rating

items were expected to be free from students' pre-course

attitudes (McKeachie, Lin, and Manning, 1971).

7. Students' attitudes were observed to have changed

as indicated by the high correlations of the post-course

variables with teacher/course ratings. Linear combinations

of these post-course variables accounted for large portions

of the variance in both general items (.16<R^ ^^-R^ „„<.45)— y.PPB y-PB-

over and above that accounted for by the corresponding pre-

course variables. In addition, it appears that composite

(factor-score) items are more affected by post-course
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variables than their general rating item counterparts.

These results were also expected, as stated in the

hypotheses at the beginning of this section.

8. The results of the last set of regression an-

alyses demonstrated that each type of rating item

(general or composite factor-score) was highly predic-

table from linear combinations of the other type. For

example, a large portion of the variance in general

teacher "skill" ( • 30 <r2^
^

^< . 59 ) was accounted for by

the composite items (SI, Rl , CI, and XI). Similarly,

the variance in SI was largely accounted for by GS,

GR, GC, and GX (.50<r2 ^<.69), but to a greater— y.G— ^

extent than that observed for the general items. Per-

haps more interesting was the observed relationship

for sets of post-course variables with the general and

composite (factor-score) criterion variables. Post-

course motivation-related variables did not account for

any variance in general items over and above that already

accounted for by the set of composite items. However,

in comparable analyses predicting the composite scores,

the post-course variables accounted for a considerable

portion of variance ( . 21;^R^y p^-R^^ qI-'^^) iri course

"content" and "organization/structure" items, in addition

to that already reported for the set of general items.

When "enthusiasm" and "entertainment" are added to these



equations, the two variables predict general items

("skill" and "rapport"), but do not predict any of

the composite (factor-score) items. The variances

accounted for in the two significant relationships

with general items were .10<r2 -r2— Y'lPC y-PC—
.04 <R y.ip(^-R y-pcl-09, respectively. Clearly,

the "skill" variable is more strongly related to

a teacher's "enthusiasm" and the "entertainment"

value of his/her lecture presentations.

Discussion

What conclusions concerning the generalizability

and, therefore, the utility of students' ratings of

.college teachers and courses, can be derived from the

results of the present research? Which of the two

rating schemes (general or specific items) appears to

be more desirable from the generalizability perspective?

That is, if the data do in fact suggest that a clear

choice can be made between either type of rating item

based upon the empirical findings of this research, then

which should be chosen and why. Unfortunately, a clear

choice between the rating schemes probably cannot be

made. Each type of item has measurement problems

associated with it: in effect, the problems concern

the generalizability of the ratings. The final choice
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between rating schemes will have to depend upon the
purpose of the evaluation.

The generalizabi lity of general a nd composite ratnn^
items: Zero-order correlations. "The important feature
of generalizability is that it directs attention to any •

differences due to the people whose opinions and observa-
tions are requested, differences due to the occasions of

teaching that are evaluated, differences due to the

circumstances surrounding the evaluation and so forth"

(Doyle, 1975, p. 71). It was to this purpose that the

current research was directed and upon which this dis-

cussion will focus.

Student background variables ("GPA", "college year",

"major", "class size", and 'bptionality" ) were not related

to either general or composite ratings of teachers/courses,

General and composite ratings of teacher "skill", teacher-

student "rapport", course "content", and course "organi-

zation/structure" can be sampled without regard for these

student background variables. The only surprising result

was the lack of relationship between course optionality

and any of the teacher/course ratings. Evidence reviewed

earlier indicated that "GPA", "college year", "major", and

"class size" typically have little or no relationship to

teacher/course ratings (Costin, et al. , 1971; Kulik and
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Kulik, 1974; Aleamoni
, 1974, to mention a few). However

"optionality" was contently reported to be negatively

related to teacher/course ratings (Costin, et al. , 1971;

Doyle and Whitely, 1974; Granzin and Painter, 1973;

Kulik and Kulik, 1974; Kulik and McKeachie, 1973). The

inconsistency between the reviewed literature and the

empirical findings of this research could be a result

of dichotomizing the issue of "optionality": elected or

required course. The dichotomy does not clearly

separate the reasons why many students may be enrolled

in a particular course. For example, some students may

have wanted to take the course even though it was required.

Alternatively, other students may have elected the course

for reasons of expediency, such as it fitting into their

schedules. Therefore, the relationship of course "op-

tionality" to teacher/course ratings might be better

assessed if the "optionality" question were presented to

students with many different response alternatives.

However, even this approach has problems since one is

unlikely to tap all the alternatives. Perhaps a better

solution to the probem would be to simply ask students,

"How much did you want to take this course?" There is

currently no empirical literature available using this

type of question to measure the relationship of course

"optionality" and teacher/course ratings.
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Pre-coure motivation-related student variables did

relate substantially with composite ratings of course

"content" and "organization/structure". General ratings

of "skill", "rapport", "content", and "organization/

structure" as well as composite ratings of "skill" and

"rapport" were generalizable over pre-course motivation-

related variables, in particular, "amount expect to learn"

by the students, perceived "relevance" of the course

material to planned career, desired difficulty of the

course "workload", expressed "interest" in the course,

and "effort" willing to invest in the course. This

result is interesting since it suggests that students

come into a new course without allowing past experience

to influence their opinions of the teacher's classroom

performance. However, students' opinions about specific

aspects of the course "content" and "organization/structure"

seem to be systematically affected by other experience.

Presumably, these prior experiences related to academic

course work, although the current data do not make pro-

visions which would allow a conclusive answer concerning

this issue. The most consistent influence upon the rated

course "content" and "orgranization/structure" was by

far students' rated "interest" in the course. It seems

somewhat unusual that composite items would reflect
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student •interest" and not the general ratings of similar
meaning.

A possible reason why the general and composite ratings
were differentially affected could be that the rating items
are measuring different aspects of the "content" and

"organization/structure" of the courses. These differ-
ences in measurement are reflected in the intercorrelations
between the general and composite "content" rating items

(•31, .44, .50, . 156 , respectively) . However, the exact

differences between the two variable types cannot be

determined from the present data. An approximation can

be obtained from examining the zero-order correlations

between the specific items and the appropriate general

items.

The relationship of students' pre-course "interest"

in the course material may be a result of their stated

liking for the discipline (i.e., the social sciences,

item #18, pre-course questionnaire). It is not a result

of the grade received or the quality of instruction in a

prior similar course. Furthermore, the students' "interest

was not related to "GPA", "college year", "major", "op-

tionality" , or "class size". These facts were clearly

demonstrated by a series of regression analyses (Table 1-9)

In one instance, rated teacher "skill" (composite

score) was associated with students' ratings of "grade

satisfaction", the grade that they would be satisfied with
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receiving (r = .37). Because this occurred in only one
course section it might be attributed to chance variation.
One could argue that such a result should be expected,
since the literature reviewed (e.g., Costin, et al.,

1971; Kulik and Kulik, 1974; etc.) suggests that students'
grades typically correlate (r = .30) with rated teacher

performance. In this particular case, students were

merely expressing a "wish" (most students would not be

satisfied with less than an A or a B; see Appendix A).

However, if one looks at the correlations between

"expected grade" and that "wished" for, it appears that

most students' dreams came true (r = .60).

Unfortunately, in this research, no absolute con-

clusion can be reached concerning student grades and teacher

ratings, since one faculty member objected to providing

this information. As a result, each of his three colleagues

agreed to follow his example and decided not to provide

the data either.

In sum, certain pre-course motivation-related variables

are strongly related to composite teacher/course ratings.

And in the case of course "content", the more influential

pre-course ratings were "amount expected to learn", per-

ceived course "relevance", and most important, students'

"interest" in the course. The importance of these items

was determined by considering their standardized beta

weights. Even though the beta weights were not entered in
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the optimal ordering, the magnitude of these three items

("amount expect to learn", "relevance", and "interest")

was consistently much larger than those for "workload"

and "effort". In each case, the more students expected

to learn, the more relevant the course material; and the

more interesting the course material, the more positive

the rated "content" and "organization/structure". It

can be aruged then, that certain pre-course attitudes

do tend to contaminate composite "content" and "organi-

zation/structure" ratings. Alternatively, it might be

that these pre-course ratings are based upon course

descriptions of the intended content coverage which are

available to students. In this case, the composite

ratings may be reflecting the consistency of the actual

course content with the pre-course description. In any

case, students may either like or dislike the material

covered.

In several instances, both general and composite

teacher/course ratings were affected by post-course

student variables. The students' ratings of "amount

learned", "interest" in the course, teacher "enthusiasm",

and level of "entertainment" in lecture presentations were

strongly related to rated teacher "skill", "rapport",

"content", and "organization/structure". In addition,

rated "relevance" of the course material and "effort"
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expended by students correlated sporadically with rated
composite "content" and other teacher/course rating items.

.However, the inconsistency of these results render them

somewhat less interesting and unimportant. The influence
of post-course motivation-related variables are not

viewed as contaminants of teacher/course ratings. On

the contrary, they reflect student attitudes which have

changed or v^ere affected as a result of having participated

in the course. However, the obvious effects of teacher

"enthusiasm" and "entertainment" level are more often

than not perceived by factuly members and researchers

(Costin, et al., 1971; Kulik and McKeachie, 1973;

Naftulin, et al., 1973; Ware and Williams, 1975) as

undesirable. The fact that teacher/course ratings seem

to depend upon both the "amount learned" by students, the

teacher's "enthusiasm", and the teacher's ability to

"entertain'' seems to support the notion. It would be

interesting to determine which of these three items are

most important to students when making their ratings of

a teacher's general "skill". This could perhaps be

achieved by doing some type of path analysis: but this

is somewhat beyond the scope and purpose of the present

research

.

In pointing out that "amount learned", "interest",

and"enthusiasm" were strongly related to teacher/course

ratings, it should also be noted that these three charac-
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teristics have been investigated frequently in the past.
The teacher's ability to get students interested in the
course material, the teacher's enthusiasm for the subject
matter, as well as his/her ability to motivate students
to do their best work have been described by both Costin,

'

et al. (1971) and French-Lazovik (1974) as the characteristics
most often cited in effective teachers. Effective teachers

were described as: 1) possessing a thorough knowledge of

the subject matter; 2) having the ability to explain clearly

and use examples well; 3) being enthusiastic, energetic and

having a lively interest in teaching; 4) being student-

oriented and friendly; 5) being well prepared and organized

for lectures; 6) able to get students interested in the

subject matter; and 7) motivating students to do their best

work.

Should the "amount learned" by students and students'

"intertist" in the course material be considered contaminants

of teacher/course ratings? Probably not. It would seem

desirable to have teacher/course ratings which reflect

students' opinions of these course-related attitudes

since the individual faculty member has a good deal of

control over students' opinion of these two variables.

In every case, the more students determined that they had

learned and the more interest they had in course material,

the more positive were the teacher/course ratings.
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Similar arguments might be offered in support of the
effect of teacher "enthusiasm" and the "entertainment-
level of lecture presentations, especially if these items
could be shown to be casually linked to student learning.
Each of these items reflect the teacher's individual

character and personality and should effect, to some

extent, students' opinions of the teacher and course. Con-
siderable evidence has been offered to support this argu-

ment on behalf of teacher "enthusiasm" (Costin, et al.,

1971; French-Lazovik, 1974; Costin and Crush, 1974; Crush

and Costin, 1975; and Sherman and Blackburn, 1975). Sup-

port for the influence of teacher "entertainment" is a

bit more difficult to marshal.

The effects of teacher "entertainment" have been

portrayed, for the most part, in an unfavorable light. In

particular, Naftulin, et al. (1973) and Ware and Williams

(1975) have suggested that faculty who master the "Dr.

Fox Effect" (teacher reliance on charisma and entertainment

rather than provision of substantive information) would

receive favorable ratings even though students had learned

very little. Unfortunately, these researchers either had

no learning measure at all or failed to achieve an efficient

coherent measure methodologically. To a limited degree,

ratings do become more favorable as the "entertainment"

value of the lectures increases, as demonstrated
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in the present research and in some earlier research by
Granzin and Painter (1973). However, one should not

go so far as to suggest that in the absence of learned
material students would still rate a course favorably

on the basis of "entertainment" alone. Clearly, the

"amount learned" does play a part in students' ratings

of teachers/courses.

The evidence presented here does not resolve the

controversy over the effects of teacher "entertainment"

upon teacher/course ratings. However, if an achievement

measurement had been obtained in the present research,

then the casual effects of the actual "amount learned"

by students, student "interest", teacher "enthusiasm",

and the "entertainment" value of lectures could have been

investigated. The utility of path analysis in resolving

these types of issues is explained in Nie, et al.

(1975), Cohen and Cohen 1975), and Kerlinger and Pedhazur

(1973).

Interestingly, the relationships of teacher "enthusiasm"

and teacher 'Entertainment" were strongest for general

teacher items, particularly the "skill" variable. There-

fore, until it is conclusively shown that teacher "enthusiasm"

and teacher "entertainment" induce higher levels of student

learning, one can only conclude that general ratings of

"skill" are sufficiently biased by these variables to sug-
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gest that a composite variable to be used to assess
teacher competence. This position would be of particular
importance if the data were being used in personnel
decisions

.

The "effort" students expended during the course
was also related to composite ratings of course "con-

tent" but not to general ratings, which seems reasonable
if one considers the items composing the course "content"
ratings. Several of the items pertain to "content" coverage
of the out-of-class assignments (e.g., "Homework assign-

ments were interesting and stimulating", and "I feel I

profitted from out-of-class assignments"). in effect, the

more effort students expended on the course, the more

positive were their ratings of course "content". This is

understandable, since the more effort students invest working

on course material, the more worth they would find in it.

And because of the amount of effort expended on the course,

they would, presumably, be better able to make a critical

assessment of content coverage. The differential effect

the "effort" variable had upon the general and composite

items probably reflects, once agair^ the fact that these

rating items are not measuring identical facets of the course.

Regression analyses. The results of the first set

of hierarchical regression analyses would have been more

interesting had the sample sizes been larger. As it

turned out, the natural selection or drop-out rate of

subjects due to students not completing one of the question-



89

naires was relatively high (as much as sixty-seven per-

cent) . However, one can assume that the drop-out rate

was the result of a random process, since the students

had no way of knowing when the evaluation questionnaires

would be administered. In addition, if the proportion

of missing data is very large, as with these data,

Cohen and Cohen (1975) have argued convincingly that

it makes little sense to try to include the missing data

in the analyses, that is, by receding variables; for

example, plugging with variable means (refer to p. 286).

The more serious problem which arises because of missing

data is the associated loss of statistical power necessary

to test analytic results. The reader should keep these

comments in mind when reading the paragraphs which follow

pertaining to the results of the regression analyses. In

many instances, large portions of variance were accounted

for by the analyses, but failed to reach significance

because of the reduction in power.

Both general and composite teacher/course ratings

were predicted from background, pre-course and post-

course student variables. The adjusted (shrunken) semi-

partial correlation coefficients for the three sets of

predictor variables accounted for a substantial proportion

of variance in each of the general and composite teacher/

course rating items. The effects were most pronounced
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when predicting the "content" ratings and particularly
for composite variables. The major portion of the
variance accounted for (also most consistent) in these
relationships was due to the predictive power of the

post-course motivation-related variables ("amount learned"
"relevance", "workload", "interest", and "effort"). These
findings are not surprising when the magnitude of the

relationships between these post-course variables and the

teacher/course ratings is taken into consideration. Post-

course variables are representative of the effects of

students' involvement with the course. Consequently,

these variables were expected to be strongly related to

teacher/course ratings. However, the magnitude of the

relationship seemed relatively small in view of the strong

zero-order relationships between each of the predictor

items and the criterion variables. This must be attri-

buted to the intercorrelations of the predictor variables

at this last level of the hierarchical analyses. Even

though the normalized regression coefficients used in

these hierarchical analyses were not ordered optimally,

some information can be gained by considering the absolute

magnitude of each beta weight as compared to others at

that level. When this comparison is made, it is interesti

to note that the "amount learned", 'interest" in the course
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and often students' perceptions of the "relevance" of
course material had the largest beta weights. m fact,
the beta weights were consistently several orders of

magnitude larger than those observed for student "effort"
or difficulty of "workload". Even with the optimal

ordering, it would seem very unlikely that either "effort"
or "workload" would contribute anything to the variance

of the criterion variables. Furthermore, students'

"interest" in the course material seemed of major impor-

tance in the predictor equations. In effect, rated

teacher "skill", "rapport" with students, "content"

coverage", and "organization/structure" all became more

positively rated as students' impression of the "amount

learned", "interest" in the course material, and the

"relevance" of course material increased. These effects

were most apparent when predicting the composite "content"

rating variable.

Pre-course motivation-related variables on the other

hand, were useful in predicting only the composite course

"content" variable. In these instances, the proportion

of variance accounted for was approximately twenty percent

or less. Furthermore, the beta weights for the predictor

variables were much more likely to be negative and to vary

in magnitude from equation to equation. It was more diffi

cult to determine whether or not any one variable might
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be more meaningful due to its magnitude and consistency
in equations from group to group. This might be sug-

gestive of students attempting to make judgements about

the course based upon insufficient information and, there-

fore, depending upon very different subjective criteria

from student to student to make their judgements. The

exceptional character of these variables in predicting

course "content" might be the result of students having

taken the time to inquire about the content prior to the

course. Most students probably do at least read course

descriptions before enrolling in a course.

Linear combinations of background variables did not

predict a meaningful or significant proportion of the

variance in any of the teacher or course rating variables.

The type of variable, general or composite, was of no

importance in these analyses. Furthermore, these findings

were expected. Considerable literature was reviewed

earlier which would lead one to anticipate the lack of

predictive power associated with linear combinations of

"CPA", "college year", "major", "class size", and "op-

tionality" . The results obtained from the zero-order

correlations were also indicative of this result.

At best, the results from these regression analyses

have clarified to some degree the meaning of the teacher/

course evaluation process. Composite scores, or at
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least rated "content", can be biased by students' pre-
course attitudes, which would seem to render this rating
item less desirable than its general "content" item

counterpart. Apparently, asking students' opinions about
many specific aspects of a particular course is more

likely to produce results dependent upon extraneous

criteria: these criteria may or may not be course related.

What seems apparent is that these criteria do not appear

to be under the control of the teaching faculty member,

although the evidence discussed here is not severe enough

to recommend that general items are better. Indeed, the

most important rating item, that of teacher "skill", was

not predictable to any extent by the pre-course characteristics.

As a matter of fact, the weight of what evidence there is

suggests that the general "skill" rating may be biased to

a small degree (R^y
.
pg-R^y

.

b1- 1^ )

.

The second group of hierarchical regression analyses

was based upon substantially larger sample sizes and was,

therefore, more powerful. The purpose was to determine if

general and composite rating items could be predicted to

any extent by students' post-course motivation-related

variables and their opinions of the teacher's "enthusiasm"

and the "entertainment" quality of his/her lectures. How-

ever, in these analyses the focus was on accounting for

variance in general (composite) ratings over and above that
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already accounted for by composite (general) items . it
is true that teacher/course ratings are predictable from
these post-course variables, teacher "enthusiasm" and
the "entertainment" value of lectures, but not to a

great extent.

General teacher/course rating items were highly

predictable from linear combinations of the composite

scores. Similarly, each composte rating item was highly

predictable from linear combinations of the general rating

items. Neither group of analyses proved to have a notice-

able advantage in predictive power over the other. How-

ever, the effect of post-course motivation-related vari-

ables, teacher "enthusiasm", and lecture "entertainment"

had differential effects upon general and composite rating

items. The latter two variables had an appreciable effect

when predicting general ratings of "skill" and "rapport",

an effect over and above that variance accounted for by

the composite items and the post-course motivation-

related variables. Neither "enthusiasm" nor "entertain-

ment" had an effect upon the composite scores. The post-

course motivation-related characteristics accounted for

considerable variance over and above that accounted for

by the linear group of general rating items when pre-

dicting the composite "content" and to a lesser extent

"organization/structure" rating items. The predictive power
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of these post-course variables was particularly strong

when predicting the course "content" rating (accounting

for as much as thirty-two percent of the variance in the

criterion variable). Therefore, to some extent the com-

posite ratings of "skill" and "rapport" seem to provide

better estimates of the teacher's classroom performance

because they are generalizable over the "enthusiasm"

and "entertainment" variables.

A final point of considerable interest pertains to

the finding that incomplete composite scores, incom-

plete factor scores, and complete factor scores produced

identical results throughout the analyses in this dis-

sertation. This suggests that one need not consider the

use of sophisticated analytic techniques, like factor

analysis, to generate composite scores. In fact, all

one need do is determine which items are common to a

particular teacher/course dimension and add them up to

obtain a good estimate of the teacher's performance. This

is particularly true in the case of teacher "skill" and

"rapport" variables. The major problem is first deter-

mining what the appropriate items should be. It would

seem that this requires considerable effort in writing

items and then selecting an appropriate subset of items

to represent a teacher dimension. Analytic tools impor-

tant to this procedure are item and factor analytic tech-
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niques. Presumably, the reason why optimal weighting
fails is that the regression model (and factor analysis
models) tend to over fit the data, due to capitalization
upon chance and the presence of "outliers" in the original
data samples (Wainer, 1976). "Outliers" are data points
which deviate from multivariate normality. Equal weights
avoid both of these problems for several reasons: first,

the equal weights are not estimated with the data and,

therefore, are less likely to capitalize upon chance

factor, and second, the existences of "outliers" in the

data have no effect upon the estimates (equal weights)

and cannot pull them away from the correct values. As

Wainer says, "estimating coefficients in linear models;

it don't make no never mind."

The implications of this inital section of research

results pertaining to the utility of teacher/course

ratings are considerable. However, a final discussion

of how these data should be interpreted, concerning

which types of rating schemes provide the most useful

data to decision makers, should be delayed until after

the discussion of the results of similar analyses upon

data obtained from samples of students in different

disciplines. It is to the second group of analyses that

the focus of this dissertation will now to directed.
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SECTIONII
GROUPED DATA ANALYSES
The purpose of Section II is to determine whether

or not the important results observed for the economics
course sections also tend to be consistently observed

within other disciplines, namely statistics and German.

However, several problems in collecting the data prevented
any consideration of wi thin-course section analyses for

either of these additional disciplines. The primary prob-

lem was one of a "natural" reduction in the sample sizes

due to student abseteeism on one or both days that the

rating data were collected. The average sample sizes for

the statistics and German classes prior to the "natural

selection process" were 34 and 20, respectively. The

reduced sample sizes might have been adequate for esti-

mating bivariate relationships within these course

sections, however, one additional problem further re-

duced the likelihood of any wi thin-sections analyses:

many students failed to respond to all of the questions

on each questionnaire. Sample sizes within the different

classes were as small as seven subjects. Because of these

problems, the decision was made to pool student rating

data over classes and teachers within each discipline.

Thus, the analyses of this section are those presented in

Section I (within economics class section analyses) but

performed upon the pooled data from each discipline
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(ecomonics, statistics, and German). Comparisons, then
will be made between groups in the following manner.

Results from the pooled analyses for the economics group
will be compared with the results observed in Section I for
the separate economics classes. Assuming that the compari-
sons show that the grouped data has the same overall pattern"

of results as observed for classes in Section I, then the

grouped data results for economics can be compared to re-

sults obtained for both statistics and German. However, a

few words of caution concerning the use of pooled data

analyses: merging the data in the manner described will

cause difficulty in interpreting results since it confounds

the effect of different instructors within the discipline.

In fact, this type of pooled data may be more a cause for

confusion than for explanation of relationships between

variables. More will be said concerning this issue in the

discussion section.

Method

Subjects and Administration. The subject, the admini-

stration of questionnaires, the composition of the instru-

ments themselves, and the specification of the hypotheses

(listing the appropriate analyses) have already been des-

cribed in Section I. To reiterate an important point, the

only change in the section from the procedures in Section I

is that the data for each of the three disciplines has been pooled'
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collapsed over teachers and class sections - rather than
using the more desirable within-section analysis. Results
observed to be consistent over each of the four economics
classes (refer to the results summary in Section I, p. 46).

will be examined to determine whether or not they replicate
for statistics and German groups. Because the procedures
are identical, they will not be restated here. The reader
can refer back to the appropriate headings in Section I for

specific details.

Results

The zero-order correlations between composite and

factor-score items with identical meaning once again

approached unity as indicated by the range of correlation

coefficients (.89<r<.99). Therefore, the discussion in

this section will focus only upon results obtained for

equally-weighted "incomplete" composite scores (ICS)

.

Little or no information would be gained by presenting

data for the factor-score variables since the zero-order

correlations are so large.

The correlations between general items and composite

scores with identical meanings were significant in every

instance (.37£r£. 82). The smaller correlation coefficients

were observed between "organization/structure" variables

(GX with XI) for the economics and German groups, .37 and

. 43, respectively . All other correlation coefficients
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exceeded .50 (refer to Table 1-12A and B) . The results
of the correlational analyses indicate, as in Section I,
that "skill" and "rapport" are the two teacher dimensions
which are most closely related between general and com-
posite ratings: r = 7S snH y - c aGS, SI • ^Qj^ -64. The
correlations observed for both "content" (r^c ci = -55)

and "organization/structure" (r^^^ = .48) were less

substantial. In the latter instance, this was probably
due to the inadequate representation of items inquiring
about the "organization/structure" features (exam types,

papers required, etc.). However, the correlations were

substantial enough to conclude that the general and com-

posite items were measuring similar teacher/course

characteristics

.

Zero-order correlations and general rating items .

Results in this section were considered meaningful

when the correlation coefficient was approximately .30 or

larger. In some instances, to make explanation clearer,

smaller coefficients (when significant) were mentioned.

There are two reasons for this: first, the proportion of

variance accounted for by smaller zero-order correlation

coefficients is relatively uninteresting; and second, the

large sample size for the pooled economics group (Np^-g =

330 and Np^^^ = 540) means that correlations as small as

.12 would be significant beyond the p^.Ol level, even

though not very meaningful from a variance accounted for
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perspective, r2 = .oi. it is, perhaps, not entirely
coincidental that the size of the coefficient selected
for discussion is the same size coefficient found to be
significant beyond p<.01 in both the statistics and German
data.

Background variables ("GPA", "college year", "major",
"optionality", and "class size") did not typically account
for a meaningful proportion of variance in the general

rating item or the correlation was not significant. This
result was consistent within the three groups (r2<.04).

The results reported here for student background variables

and general rating items are consistent with results re-

ported for the same variables in Section I. In addition,

pre-course motivation-related variables ("amount expected

to learn", "relevance", "v/orkload"
, "interest", and effort")

were not strongly related to general ratings in the econom-

ics group (r2<^.06), nor were they significantly related to

general ratings in the German group (r2^.io). However,

several pre-course motivation-related variables did correlate

highly and significantly with general ratings in the

statistics group ( . 35<^r£. 49 ) . "Amount expected to learn"

correlated significantly (p^.Ol) with "skill" (GS) , "rapport"

(GR) , "content" (GC) , and "organization/structure" (GX)

(.38, .40, .49, and . 38, respectively) . Perceived "relevance"

and "interest" each correlated with rated "content" (GC)

,

.38 and . 35, respectively . In fact, the correlations for
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each of these latter two pre-course items with the remaining
general items (GS, GR, and GX) all approached significance
(.20<r<.33). It appears that pre-course motivation-related
variables can affect teacher/course ratings in certain types
of courses (e.g., statistics). The results of these pooled
analyses are not contrary to those reported for the econom-
ics courses in Section I. Alternatively, these results are

as hypothesized: general ratings would be strongly related

to students' pre-course attitudes.

In Section 1, certain post-course variables ("amount

learned", "interest", "enthusiasm", and "entertainment")

correlated highly with general rating items. Identical

results were also obtained within each of the pooled groups.

All four post-course items were strongly (p^.Ol) related

to each general rating ( . 31^r<^. 78) . The only two exceptions

occurred in German where "interest" correlated less signi-

ficantly (p<^.05) with rated "skill" (GS) , "content" (GC) ,

and "organization/structure" (GX) , .29, .29, and .27,

respectively. These results are similar to those reported

in Section I, but a bit more consistent here.

One last point before going on to relationships with

composite items. Students' assessment of their "expected

grade" correlated significantly (p<^.01) with each of the

general teacher/course ratings in the statistics group

(.34, .28, .42, and .39, respectively), again a result not

observed in the economics data of Section I.
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Zero-order correlations with composite .nr^r-^ With
few exceptions, the results reported above for general items
held true for the composite scores. Background and pre-
course motivation-related variables were unrelated to com-
posite score ratings of teachers/courses in both the German
and economics groups. This latter finding is at variance
with those reported for composite items in Section I. The

fact is that both "amount expected to learn" and "interest"

were significantly (p<.01) related to composite items for

the economics group but the variance accounted for was

less than eight percent. However, for the statistics

group "amount expected to learn" was significantly related

to the composite scores (.40, .38, .47, and .34, respectively)

In addition, "relevance" and "interest" were related to

rated course "content" (CI); the correlations were .45 and

.47, respectively.

Similarly, the post-course ratings maintained the

same pattern of results as reported for general items ex-

cept that course "organization/structure" (XI) did not

correlate significantly with "amount learned", teacher

"enthusiasm" and "entertainment" value of lectures, as

was true for the general rating (GX) . Other than these

exceptions, the results are very similar although the

magnitude of the relationships may be slightly smaller for

the composite scores (.29<r<.73).
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Regression analyses and student backarnnnrl
, pre- course

and post-course motivation-related variahl... Analysis of
the pooled data in each group produced consistent results
between groups as well as consistent with those reported in
Section I. This was true for both sets of regression
analyses. In the first case, background variables (B) , pre-
course (P) and post-course (P) motivation-related variables
predicted general or composite rating items. In the second
case, the regression analyses used composite (general) items
and post-course variables to predict general (composite)

teacher/course ratings. Each analysis will be discussed in
turn.

Background variables accounted for little or no variance
in the criterion variables for either general or composite

items (refer to Table 1-14A and B) . Pre-course motivation-

related variables were not related to general items, but

accounted for considerable variance in the "content" com-

posite item (R^3tat = .28 and R^e^on = '^^^ both sta-

tistics and economics classes. These results are similar to

those reported in Section I for the separate economics sec-

tions: the magnitude of the relationships are approximately

the same (.16£R2y^P3 - r2^^q£.22) Post-course motivation-

related variables accounted for considerable variance in

the general rating items of "skill", "rapport", and "content"

(.17£R2^^ppg - r2^
pb-*"^^^

statistics, German and

economics groups. However, in several cases, particularly
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German, the small sample sizes did not provide enough power
to reach significance. The same pattern of results was
observed for the same relationships in the statistics and
economics groups when predicting composite items, although
the variance accounted for tended to be slightly larger

L.10j< (R y^ppg - R y^pg) <.S1 , p<.01]. The variance ac-

counted for by these relationships for the German data

were non-significant and small (.09<r2 - r2 . ^^\- y.PPB y.pB---^-^^
with the exception of post-course variables and rated

course "content". In this case, R^ „„„ - r2 = 4sy.PPB y.PB
F(5, 29) = 4.74, p<.01. It appears that composite scores

are more likely to be influenced by students' pre- and

post-course attitudes than are general rating items with

similar meaning.

The regression analyses designed to measure the

contributions of post-course motivation-related variables,

teacher "enthusiasm", and "entertainment" value of lectures,

above and beyond that accounted for by composite (general)

items also produced results similar to those reported in

Section I. Linear combinations of composite (general)

items proved to be strongly related to general (composite)

items as indicated by the squared semi-partial correlations

(.41<R2y^^<.70, .47<r2^^^<.79, p<.01) . The only exceptions

were for the German and economics groups when predicting

the "organization/structure" composite score (the squared

semi-partial correlations were .10 and .24 respectively,
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as shown in Table 1-15A and B) . Broadly speaking, the
magnitudes of the relationships for the grouped data we
much larger than those reported for the separate economi
sections. m addition, and as reported in Section I,

post-course motivation-related variables were unrelated

to general or composite items, with the exception of the

"content" composite item. In this case, the post-course

motivation-related variables accounted for (adjusted r2)

26%, 40%, and 24% of the variance in the "content" ratings.

Similarly, "enthusiasm" and "entertainment" had their

greatest effects upon the general rating of teacher "skill"

The adjusted squared semi-partial correlations were .08,

.22, and .09 respectively. All are significant beyond the

p<_.01 level. The variance accounted for by "enthusiasm"

and" entertainment" in the general "rapport" items were 3%,

5%, and 5%,. respectively . The remaining observed results

accounted for less than 3% of the variance in the criterion

variables and, more often than not, accounted for no

variance whatsoever.

The last result to be reported here concerns the

linear relationship between background and pre-course

motivation-related variables. Just as described in Section

I, background variables ("GPA", "college year", "major",

"optionality" , and "class size") were, for the most part,

unrelated to the "amount expected to learn", perceived

"relevance" of the material, difficulty of the "workload".
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"interest" in the material and "effort" expended for the
course. Again, these results are identical to those re-
ported in Section I: the reader is referred to Table 1-16.

Discussion

One important distinction between the data of this
section and those of Section I is that these last analyses
were based upon ratings pooled over teachers and courses
within each discipline (economics, statistics, and German).

Pooling the data in this manner may have affected the

results of the correlation and regression analyses. In

effect, the pooling operation maximizes the variance in

the observed data, and, as a result, the observed corre-

lations are expected to be larger on the average than

those observed in Section I. For this reason, it is

perhaps more important in this section to discuss the

similarities in the overall pattern of results as compared

to those reported to occur within each economics class.

However, there are problems with this approach as well.

For example, when a correlational relationship is observed

to be large and significant in this section, it could be

to a large extent the result of side effects produced by

pooling the data. The most important criticism of this

approach is that, even though the correlation is moderately

large and significant, it may not be consistent within each

class section. (This is not a problem for the economics
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data since the within-class results are available for com-
parison.

) For example, the correlations could be near zero
in some classes and very strong in others ; the combined

effect being a moderately large relationship. Therefore,

it cannot be argued that an observed relationship based

upon pooled data generalizes to each class with the sample.

The best approach to interpreting the results when dealing

with pooled data may be to point out the possibility of

consistent relationships between variables within each class

section while being sure to emphasize the need for additional

data collection or analyses, or both. Therefore, the dis-

cussion of results in this portion of the thesis are to be

viewed by the reader as being suggestive of important relation-

ships which may be consistent from class to class and discipline

to discipline. However, more research is needed to varify the

empirical findings observed in the pooled data reported in

this section. It is important to keep these words of caution

in mind when reading the remainder of this discussion.

Zero-order correlations . The correlational analysis of

the pooled economics data were entirely consistent with those

reported for the within-class analyses of Section I. In

particular, student background variables were not meaningfully

related to either general or composite teacher/course ratings,

and student's pre-course ratings of "amount expected to learn"

and "interest" were again significantly correlated with com-

posite items. However, each of these pre-course variables
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were also significantly correlated with general rating items.
Only sporadic relationships of this type were observed in
Section I within the economics classes. Therefore, the
significant observations recorded between pre-course moti-
vation-related variables and general ratings are probably
spurious, due to the maximization of variance in the pooled
sample. However, this maximization occurs predominantly

because pooling the data increases the range of the rating

responses on each of the rating scales. The correlations

were not very large, typically accounting for about four

percent of the variance in the teacher/course ratings —
an increase in line with what might be expected by pooling

data, as pointed out earlier. Additional evidence to sup-

port this finding is apparent in the relationship between

the post-course motivation-related variables and teacher/

course ratings.

In the pooled data the correlations are considerably

larger. For example, in the results of Section I students'

ratings of the "amount learned", "interest", "enthusiasm",

and "entertainment" were each highly correlated with both

general and specific ratings within classes. The largest

within-class relationship accounted for fourty-eight percent

of the variance between variables (r = .69). While the same

pattern of relationships was observed for the pooled data

of Section II, the largest (the same relationship as reported

above) accounted for 52% of the variance between the two

variables (r = .72). This is an increase in variance ac-
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counted for of four percent over the largest relationship
between the same variables in Section I. This increase
must be attributed to the effects of pooling the data
across classes. Similarly, students' post-course assess-

ments of the "amount learned", "interest", "enthusiasm",

and "entertainment" were significantly correlated with each
of the general and composite teacher ratings: "skill",

"rapport", "content", and "organization/structure", re-

spectively. While these results are consistent with those

reported in Section I, they are again larger in magnitude;

also undoubtedly a result of pooling the data.

The consistency between the pooled and the within-

class section (economics) results was expected since the

within-class data proved to be very consistent from class

section to class section. Clearly, the results obtained

for the pooled economics data can be used as a "standard"

of comparison for the results obtained in other sections.

Of particular interest were the similarities and differences

observed between the economics, statistics, and German data.

Students' pre-course ratings of the "amount expected

to learn" was much more strongly related to both general and

composite ratings in the statistics group (r2<^. 25). The

same effects were observed for the economics group, although

smaller in magnitude than those reported for statistics.

Similarly, perceived "relevance" and "interest" in the course

were typically significantly related to general and composite
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ratings, but the relationships were not quite as large in
magnitude (r2<.22). The point here is that the strength of
the relationships was large enough to make them unlikely as
a result of pooling the data. General and composite ratings
were not related to students' pre-course attitudes.

To a limited extent, these findings suggest that there
may be differential patterns of results observed in teacher/
course ratings, based on the discipline of study. The

patterns of correlational results were not the same in all

three disciplines. Alternatively, the differing results

between German and the other disciplines might be a con-

sequence of the type of teacher who is attracted to the

study of languages rather than the social sciences. Such

differences could manifest themselves in any number of

variables, like teaching style and/or personality character-

istics. One other possible reason for the observed dispari-

ties between groups might be the composition of the rater

populations. Even though the background variables used in

this study had no meaningful effect upon pre- and post-

course attitudes or teacher/course ratings, it is possible

that other descriptive population criteria might be respon-

sible for the differences in observed ratings. Some indication

that this might be true is that most of the students in the

statistics and economics courses were Business School majors

while those in German majored in some area of the College of

Arts and Sciences. In any event, these questions cannot be
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resolved from the current data a«3 must await additional
research.

Both general and composite ratings can apparently
be sampled without regard for students' assessments of the
desirability of the "workload" in a course or the "effort"
the student is willing to invest in the course. These
results also seem to be generalizable over disciplines
(economics, statistics, and German).

As far as post-course motivation-related variables
are concerned, the results observed are very consistent
over each discipline and coincide nicely with findings in

Section I. In particular, students' ratings of the 'Amount

learned", "interest" in the material, teacher "enthusiasm",

and lecture "entertainment" were highly related to both

general and composite teacher/course ratings: teacher/

course ratings are not generalizable over these items.

However, the same argument can be brought to bear on these

findings as those used in Section I. These post-course

motivation-related variables reflect qualities of the

educational experience which should be related to the end-

of-semester ratings.

Students' ratings of "expected grade" were related to

both general and composite ratings for the statistics group

only. This finding can be viewed in a positive or negative

light. On the positive side, one would like to think that

those students who learned more would perceive the course
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as being .ore favorably taught. indeed, many researchers
have set out to prove just that (Grasha 1972; Kulik and
Kulik, 1974; Kulik and McKeachie, 1973; to mention a few).
However, it might be that the correlation between "expected
grade" and teacher/course ratings reflects something other

"

than student achievement. For example, it might be that
grading procedures were biased in the students' favor (e.g.,
students expected to receive better grades than deserved)

,

and students reciprocated by giving more positive teacher
ratings, as Rodin and Rodin (1972) have argued. Unfortu-
nately, achievement measures could not be obtained for

students in this study, and so the meaning of the correlations
between expected grade and teacher/course ratings cannot be

determined from the current data.

Regression analyses. The regression analyses for the

grouped data revealed patterns of results very consistent

with those reported for the within-class analyses of Section

I. Even though the patterns of results were very similar,

the small sample sizes in the statistics and German groups

(Ng = 51, = 45, respectively) rendered the first set of

regression analyses virtually powerless. The first set of

analyses used background, pre- and post-course variables as

predictors of general and composite ratings. In many in-

stances, large semi-partial correlations were non-significant.

Furthermore, the small sample sizes to a great extent insured
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that these large squared se.i-partial correlations would be
adjusted (Shrunken R^) to near zero. One additional point
to mention is the inflated proportion of variance accounted
for in the economics data; presumably due to the effects of
pooling the data within disciplines. The results observed
for both statistics and German are probably also inflated.

Linear combinations of background variables ("GPA",
"college year", "major", "class size", and "optionality"

)

did not predict a meaningful, significant proportion of
variance in any of the general or composite criterion
variables. Apparently, background variables are not related
to teacher/course ratings, regardless of the course discipline,
The variance added by linear combinations of pre-course moti-
vation-related variables ("amount expected to learn", "rele-
vance", "workload", "interest", and "effort") was nominal
except for course "content". In this instance, the proportion
of variance accounted for was largest in the statistics group
(r = .33) but not significant. Even though the effect seems

consistent over disciplines, a definite conclusion concerning

the consistency within course sections as well as the cause

of the relationships will require additional research.

Post-course motivation-related variables produced the

biggest effects with both general and composite rating items.

Apparently, students' assessments of the "amount learned" in

actuality, their "interest" in the course material, and to a

lesser extent, the "relevance" of the material can influence
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the students, assessments of the teacher's ability or "skill"
his/her "rapport" with students, the "content" coverage, and

'

the "organization/structure" of the course. The "relevance"
variable seems more important (larger in magnitude) in the
relationships for the statistics and the German groups, in
that order. (This statement is justified since the variance
in corresponding variables between groups seemed similar in
magnitude if not identical, refer to Appendix B.) The diffi-
culty of the "workload" and the "effort" students expended
seemed to be of lesser importance, although the hierarchical
analysis does not permit a definite conclusion as to the
importance of each of the variables. However, the relative un
importance of these items from class to class, discipline
to discipline seems obvious from these data.

In the second set of regression analyses, the pair of
variables which again accounted for considerable variance
in general rating of teacher "skill" and "rapport" were

teacher "enthusiasm" and lecture "entertainment". This was

particularly true in the German group data where the two

variables accounted for twenty-two percent of the variance

in the "skill" rating over and above that predicted by com-

posite and post-course motivation-related characteristics.

However, whether this was due to some facet of the discipline

or to the type of teacher the discipline attracts cannot be

determined from this data.

Also consistent over disciplines was the strong pre-
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dictive power of the post-course motivation-related variables
w.th rated course "content" in the three disciplines. The
stronger effects appeared when predicting the "content-
rating for the German group. m addition, and as noted in
the previous discussion, general ratings of course "content-
do not seem to be dependent upon students' assessments of
"amount learned", "relevance", or "interest". Just what
students are rating in this instance is not totally clear.
However, the rated "content" coverage did correlate strongly
with general teacher ability ("skill"), as did each of the
other general ratings. It might be that students base a

considerable portion of their ratings of "content" upon the
teacher's "skill". When the teacher is perceived as being
very capable, ratings of course "content" are higher, that
is, more favorable. It could very well be that better teachers
are more skilled at selecting and presenting course material.

Even though course "content" coverage was designed to be

equal from class to class within each discipline, individual

teachers still had the option of picking the material used

to explain particular concepts. One cannot be sure that the

content was actually identical from class to class within the

disciplines

.

General Discussion and Conclusions

This research has produced several interesting findings

which have certain implications for the use of students'
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ratings of college teachers and courses. First, the data
suggest that background variables, at least those investi-
gated here, are probably not strongly related to teacher/
course ratings. Therefore, faculty members need not be
concerned that these student typologies (over which they
have no control) could produce undesirable affects upon
the students' assessments of their abilities. The "op-

tionality" issue, however, is still an open one deserving
of additional research. it has been suggested earlier
that rating forms contain a question simply asking students,
"How much do you want to take this course?" Data obtained

for such a question may produce much stronger relationships

with end-of-semester teacher/course ratings. For now, the

important point is that both general and specific teacher/

course ratings are generalizable over background ratings.

Pre-course motivation-related variables were observed

to be somewhat related to composite ratings of course

"content". However, this is not necessarily a source of

contamination since it may reflect students' awareness

prior to enrollment of the material to be covered in the

course as well as their expectations about how they will

perform during the course. In addition, the extent of

the relationship between pre-course motivation-related

variables with end-of-semester teacher/course ratings may

be substantially determined by the type of course material

or discipline (e.g., results obtained for statistics
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Classes)
.

The effects i„ one instance were strongly asso-
ciated with ratings of general teacher ability or •skill".
Which could be undesirable. However, the data in thi
were obtained from a pooled sample which can produc
leading results. Firm conclusions concerning the effects-
Of the discipline itself upon such pre-course items must
await additional research.

A further assessment by students of the same moti-
vation-related variables at the end-of-semester (post-
course variables) produced impressive results. Particularly
conclusive were the combined effects of these variables
upon rated teacher "skill", whether a general rating item
or a composite of specific items. These results are

similar to those reported by both Doyle and VThitely (1974)

and Granzin and Painter (1973); however, a couple of things
need to be mentioned about the latter study. First, these

authors used difference scores in an analysis to infer

change in student attitude during the course of the se-

mester. In fact, Granzin and Painter argued that their

data showed a positive change in student attitude which is

reflected in the teacher/course ratings. In the current

study, students' attitudes were also found to have changed

in that the students became more homogeneous in their

feelings about the course they participated in. However,

the results were not positive, as indicated by mean

ratings (refer to Appendix B) . In every case, the ratings
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were lower, or less positive, by semester end. Perhaps
this reflects the fact that some students' pre-course
attitudes were confirmed while others began the course
with no set opinions in mind. In any event, these results
are at variance with those of Granzin and Painter, and
their results are probably in error due to their measure-
ment method (raw difference scores) . The second point to
be mentioned is that this change of behavior indicates
that teachers do have some control over students' attitudes.
One can argue that, depending on the teacher, the ratings
would become more positive as a result of carrying through
the semester's course.

Can either general or specific ratings be singled out
as "better" that the other, based upon the evidence here?

Probably not. The reasons for this indef initeness are

many, some of which have been mentioned above. On the

basis of the effects of background, pre-course and post-

course motivation-related variables upon teacher/course

ratings, one must argue that general and specific ratings

are about the same in the desirability of their properties

with a few qualifications. The major difference is that

general items may be a bit more sensitive to teacher

"enthusiasm" and "entertainment". However, it remains an

open question as to whether this sensitivity should be

considered desirable. It may very well be that entertaining

teachers stimulate students to work harder and, therefore.
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to learn .ore. if this were true, then the "entertainment"
value Of the course would be important and desirable. How-
ever, if it were true, as Naftulin,

. Ware, and Donnelly
(1973) suggest, that highly entertaining teachers can "seduce"
students into believing that they have learned ("an illusion
Of having learned", p. 74) when little substance has actually
been communicated, then the effects of teacher "entertainment"
should be perceived in a less positive light. Their belief
is that the direct result of a high "entertainment" level in
lecture presentations, regardless of the amount of substan-
tial material, is highly favorable teacher ratings. The
degree of truth to these assertions is open to debate and
deserving of additional empirical investigation. Neither
Naftulin, et al., nor the follow-up study by Ware and

Williams (1975) provide appropriate data to verify their

claims about the effects of teacher entertainment and student
learning or students' ratings of teacher performance. Unfor-

tunately, the current data have also failed to provide

evidence that would either discredit or verify Naftulin' s, et

al. claims. Therefore, the case against general ratings has

some basis in fact, but insufficient criticism has been

marshalled to recommend discontinuing the use of general

rating items based upon their strong relationship to teacher

"entertainment"

.

The major point in support of the continued use of

general ratings is the simplicity with which they are obtained,

but a cautious use is urged since students do not seem to
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have a clear conception of what "good teaching" „eans. How-
ever, the evidence observed concerning specific items suggests
that a concise understanding of what characteristics define a
"good teacher/course", and more importantly, what criteria
Should be used to assess those qualities does not. as of yet,
exist. Perhaps several additional comments will clarify this
Statement.

The specific items in this research were selected from
published literature because they described the commonly
accepted dimensions of college teaching which are: teacher
"skill"; "rapport"; "content"; and "organization/structure".

However, the items did not seem to combine factorially to

produce consistent results from class to class (more will be

mentioned on this topic in the Addendum on maximum likelihood
factor analysis). Of course, the problem could be one of

having selected the wrong specific items to measure the

dimension of instruction/course intended. If this is the

case, then this researcher and many others in the educational

psychology profession do not know what characteristics repre-

sent quality in teachers/courses; not necessarily an unlikely

hypothesis. The other alternative is that the students do

not know or do not have a common conception of what consti-

tutes quality teaching which caused their rating data to

produce variable results. This author believes the latter

to be the case, but realizes the chances that both alterna-

tives are partially true: neither the student nor the
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faculty member can know precisely what qualities are
to a "good teacher" from course to course and discipline to
discipline. The bulk of the evidence reported in the litera-
ture review and elsewhere (Bettencourt, 1974), however,
suggests that students may be slightly more adept at recog-
nizing good classrom teaching performance.

All of this points to a major flaw inherent in the use
Of specific items in the decision process for tenuring faculty.
The problem of which items to use in assessing quality teaching
becomes quite complex when one thinks about all the different
types of course and learning situations that require different
teaching methods. The problem is sufficiently complex to make
one realize that all that can be hoped for is some set of items
that approximately describes "good instruction". Assuming that
this set of items is available, then composite rating items
have some benefits. First of all, evidence cited as a result
of this research implies that one need not be concerned with
developing complex optimal weighing formulae to combine scores
for sets of items. All one needs to know is which items are

conceptually similar and then remember how to add. This

simplifies the interpretation of data obtained from instru-

ments composed of specific rating items; factor scores are

not necessary. Secondly, specific items require students to

make a decision about multiple facets of a teacher's per-

formance. The evidence reported in this dissertation suggests

that students make their evaluation of these facets based upon



123

Obviously important criteria. The "relevance" of the
course to their futures and their " interest" in the course
material seem to be commonly considered attributes of
"good instruction/courses" ac; w«n

,
as well as the more traditional

criterion of the "amount learned" by the students.
The third important feature of specific items is that

they provide faculty members with well-defined feedback.
If a faculty member has certain strengths or weaknesses in
the classroom, it is more likely to be diagnosed using
specific rating items. m addition, the fact that specific
items are less likely to be related to personality vari-
ables, such as "entertainment", will probably be viewed more
favorably by faculty members. In sum, the choice of which
type of questions to use, general or specific, must be made
by the members of the academic community collectively. if
the data from student ratings are to be used only as "feed-
back" to the teachers, an instrument composed of specific

items would seem more appropriate. However, if rating data
are to be used in promotion and tenure decisions, and they

should be, then the choice of instrument becomes more a

matter of taste. Either type would actually be adequate,

although this author believes that instruments composed of

specific items have more all-around utility.

The current research has, at best, only begun to ex-

plain important relationships between students' attitudes

and teacher ratings. Additional research is needed, as
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n-entionea throughout this dissertation, to further clari,,
certain issues. Por exa.pXe, it would he useful to try to
determine the casual relationships of students' attitudes
about the amount learned" by the™, course •relevance"
their "interest" in the material, teacher "enthusiasm", and
lecture "entertainment" with rated teacher "skill". P.^ther-
more, the validity and, therefore, the usefulness of students
ratrngs of college teachers would be .ore clearly understood

a series of path analyses were performed. m addition,
further data should be collected to determine the general-
izability Of ratings within other disciplines, being partic-
ularly careful to select course sections to insure within-
class comparisons. These comparisons can only be performed
if sections have large student enrollments (e.g., N>200.)

The present research is particularly useful because it
allows one to make Informed decisions about the importance
Of certain items to future research efforts. But the point
that becomes immediately apparent from looking over the
grand scheme of this research and the analyses presented in
this dissertation is that the scope of the project is far

too extensive. It seems as if the introduction of each new
variable caused an exponential increase in the number of

multivariate analyses necessary to obtain any meaningful

result. However, in applied research such as this, it is

difficult to imagine a study not having multiple independent
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and dependent variables. The moral contained in the
statements, gained from experience, is that:
One should never tackle vast projects with half vast
ideas

!
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±3}2l^ irl: Saniple Sizes and Two-tPil-e =;i'^nS-F^for Correlation Coefficients ^"^^^^
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+-* -H

=3 ° o S'^ S 5 -^^

^ V V V V

i:! ^ ^ ^ 5 CD ,9 o ^
O O V4 0) ^J^ in

1S3
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122 '

14 2

SI 295 100
*

.195 .254 197 .138 .181

E2 132 74 .2 24 .292 140 .159 .208

E3 216 SO .211 .275 161 .159 .208

E4 269 90 .205 .267 203 .138 .181

to
o o

% •V V
Pa

U u
O 0m

^^

.133 .181

.195 .254

.178 .232

.159 .208

*xooled values ror r at probability levels taken from Statis-tical ^^easoni^ in Psychology ar.d Sclucation bv e. i:iniura1970 (iiew York: John Uiley and Sons IpcTT'-o "4^6



130

a
u
o
a

I

u>

O

c
tz

a
n
u
s
o
u

I

o
u

•a
u

« 01

O ui
.-! <a

a u

^ 0]
n u> s
a o
u c
o o
u u
I

u •»
O t]

s i

a u

o J

CO

r-i

01

O (j\

O r-i

O n
CN CN

I t

O o

O -I

a oO r-;

c o
CN

O O

C3 CN

in oO c;

CN m
O O

O O
• *

I

CNO O

•-3 Oo o

CN Oo o

o o

n CMo o

LI ^o o

—. o

CM ao c

CO r4
O O

I I

O r-4

in m

in o r--

-i o

^
CN CN

O ci m CN

O -H
G -I

<-f OO rH CN

en n
-t r-l O

cr\ c^i cO cn CN

o o
r

n CN
o c

o ^

/-i o

o o

CN CNO ^

CN iflO ^ r-i

•c
'H ^ O

O O CNO n CN

CN c>O CN O

O cr\ o in m ino o o o ^ r-^ o O 03
rH O

I

n CN

a o

LI n

lT o
^ CN

m CM

C3 mo o

O o r^ Mo o o o CD ci n in o^ O O ^ O r-!

• ••••»
I I

O 03 ,-io o o cNCNz-io^ ;rOfn
CN .—

: O O O
I I I

m o o o r» c:^ cTicoo .-I o o o ^

ri LI
O G CN cNi r- o r~ ca iHO O O (N o o ^ O

c o
I

o o

r~ n
o o o

I I

a VO O o

CN o

o o

o

O C^i CNH O O

CN un r--

^ O O

w O O
r-1 O O

CN CNo o

o

o
c

CT m mcoo

LT in
O o

oo

CN oQ cn:

—i CN

a <•

O CNo cv

o

o
c

O c^i

cn Q

o o
i' r

3> O

CN O
I

r~- CNm CN —

t

CN Q ^

C3 r-f^ r-l

CN C\
CN en

I I

CN If! en en cnn CN en a CM
*

1

•

1

s\ inO cn

CN .—

t

VO CN CN CN

1

•

cn oO en O CN cn
•

1
«* •

o c\ CO
en o en

• •

o O cn in CN COO m CN m o
* *

O CN
o cn r~o

in .-J ^ CTi CTl
CN G

o r-- ^:
cn o o

o •o ou u
•H

(0 iq
c co c c

CN o o
•H '-IP 4J
0) OJ
0) o
3 3

CN
•

O* cr

.H
r) n
C • c

CN ft in •w
c> cH c H

)Ho -p Oa
0) M <a

—i
a>
1

1

% p

CN en
CN

CN O CN CV! cnm <• <-t VO CN CN
«

1

• % • • %

r-i rn CN CN

u
o
u

C tfj c
ft f(

o» O to
c; -u M

•H u o
C n) £»

gr-H a
9 3 o .
e o c
0 o ov -

-* M p-4 cu

ra E rs ,o
•ri o mr-(

> o > ,
Al

u )M —
o ra O u
4J 01 +J

cn cn

.-1 cn m
r-l c cn Q CN cn

•

VO CN O O .-tO cn O m cn cn
• •

o o o
•P XI -p

e
0) (I) (U

out}
U O U

Si
tn

r-i 3
0 c —

o
M V4 tl
a o oP -P XIP P E
(U O 3
k4 ^4 3

1 I I

t I I

I I I

<-l CN cn

o LI -^1 o a CN cn CN un 'J
cs; CN

p p P
01 o ra
o ra 0) O T3 0) Pe c •r^ Tl ra c c
(U f3 > u u ra o M o
00 O p O H ra u \ ra e e cH N p o 3J \ o Eh a o W c op

a
<-l -H ra J U n P u ^ u P ra ri

M ra c ra -1 o o r-( a c ra 01 •H ra p
rj Ci c p ra o O p '-1 CP r-t ^^ p ra o u P 01 p raa u o n O c > l-( ra ra U c > rH M 3 u >o H 'a 3 a o o i-i (-1 O 3 O O o x: CJ -r<< < •o P ra ra O r-4 M p ip a o O -t M P H-t P p P

a, o d c- M E: o O vp > > >r 5 a _o C ip c c oo o u < rH < o M
a:; HH as

-03O 03O r-t^ II

II Z

.. 01
01 CP
CI G
C -r^

•ri P
p ra

ra u
u

o
0 01
01 U
U 3
3 O
0 U
U I

1 P
o 01

o



131

n
u
a
o

(J
1

4J
ei

o

c
a

n
u
3
O
u

t

<u

u
Oi

JS
•p
•M
3

•o
0)

t,M
M
O CMO w

n
o CI

dn rH
U

M ei

u>
B
o

l4 c
O o
U o

Cil

1

w
>-<

o 2*
*i
u o
f3 -y

H
-a a
c
(3 •H

C) c
4J c
•H o
« •w
O
e 0)

o 3

X

CO

X

CM
U

CM

u

iH
cs

CM

X
o

o o
"-i O vOo o

I I

<r> >-tO o o

CT> PI tn^ cs a rH

o o

o o o o o

o o r»

o r- o CMo o o o Q
• •

1 1 1 1

in o o ino 'H o o n O

o C^ c~- o rHCM o o Q Q o O•

r
*

1 1 1 1 1 1

»

1 1

03 fO m CO
i-l O CM O o Q

• •

1 1 1

«

1 1 1

o CM CM oO O O o o o
• • • • • •

1

in CM 3 o n o CI
--I o o O n O o o

•

1

• »

m o CM a CM
•-I o o O o o o o O

r 1* 1*
1

« *

<n CO
CM Q CM cr> va

CM CM ,H

aa^cocMnvovo'H-<rotncM,-(^'r

VO CM
O r-i

o in
CM ^

cn CM <n n n lo
CM O r4 ^ ^

CO CI CO CM VO 1-1

Q CO • •
CM CM o o at

• % • u u
•H fi
la n>
c C

VO o c C
•-t o o

» % • •H •-»u p
n n
lU ao 3 3

CM 0*

CI r- <i\
r-l CM ^

VO n 01 pr,

r I

000iHr-(0>- CJCO O vO CO
r-H o o

CcM^Oc\c^mor-rMcvicMr~r-criOCOOOOOO— Cn^Or-^OO

o

VOo

o

r> o
rH CM

o va CI
i-l CM

a

O in

—I
CM

va

•5?

in
CM

CM CO

t^r~OinvoincMO --ir-cnnro^c^-H>-IOO.-<rH,HOOGCMO^OO oo n m n

VO CO C71 o oM <-i O r-i O CM CM .H CMO O O .-! O O CDO in
CM

cMor^vor-cicMva co-CLOinvooor-!r-IOOr-l(HO^C;OOrHMO--t o COo in
CM

<-iCMC0"^'OOOCMCM .nv:)C\OcnfoOOOOCNrHr-imr-,— CIOOCJO CM CM CM O CI CI CTl O
I I

r~ r- CM vD n
<H ^ r-l O CM O O

•-1 01 ^
C C C

•H

u u u
o o

u
o u o

o x;p u +i

C 01 c
M

o> O oj
C P MH U CJ

« 3 rS .E a c 3 ,

r-t .H V
«3 e (0 .o

•H O
<3 CM 1> o > . M

u
,O nj (UAI uX .c _ _P 0) P L.

-» — «O O O r>.

<U 0) O
ii

«H Vt 2o u o ^
O iM

r, § "

O CI rH r-i m CO CM
r- r- O O O O o oo CD

COO

rH O r-i CM CM r-i CM —

.

II I I

CI in CD m cn in -1
O O O CM O CM r^

n 00
o

-0 CT
O O

CM O
o o

VO
o

VOo

o

O o n en

CM

CM

I I I i

CM n m VO in :o CM CM cn CJ n m VO r~ CO in
CM CN ^^

P -p p
01 u TO (3 Hi TO
a (0 O a 0 p
6 c •rH D 13 C C
a ra >. ai >H 0 u U IH 0
CO u p o •H w U \ r3 £ e c

>< N P o a E- 0 Q) tn c 0p rH W ra i-i CJ 0 P u TO r4 U -a p rH H
(U rj CT .-3 0 rH rj U) •rt a P

f3 CP c p 0 a u D' rH P P .•3 0 0 P n p a
M o u o 0) O c > —

)

U rj .•a 0 C > r-H M iH D tH >
rH o •rl W T5 J 0 0 M In a M 0 0 £ •r|

< < n P m fO g rH -4 p 0) c. 0 rH U P vp P P P
o fl a rH 0 c m rH > > 6 0 0 c MH C c:

o o u o. U O < ~r M 4 < 0 S M « U CJ
3S •03- 3j: d SDUT

-CM

.-t 3 CP C

a 4,
*H M !-( 0 OJ
0) 3) U

-a iH 3
+J J e 3 o0 o 3 o 2

k4 s o I

' > I
I .p

1 I I 0 w'•'MO
r-i C4 C^ Oh C



132

?
o
c

I

4J

93

o

a
M
u
3
O
o

I

iU

u

o

c
M
!-i

o m
'J K

C 9]
r-! a
^ .-(

r: u
•H
h n
n u> -H

e
o o
^ c
o o
u u
I

o c:

H

o c
-P E
•H O
17 -rl

O ^
^ CI

B Q
C 3

CM

oa
I I

o ^ o 6 c § s s 5 5 s 2 O O
I

ir, n o ~ o m o
t^J o o c o ^ ^ 3 --s. - O O Ci V^ <N CM .-vj (v; a o

'-i C O
r I

3 O LI C\ ,-r)

c O O o o

r~ V
CM CJ ^

I I

o o M_ ^ o S S S ^ S
• I r I*

1 I

CD in a mc -

' I I

?t —

I

o
I I

M S °
?i 9 ° c>

c; o o
I I

o
CM

I

CN o ^ o o 2, o § 6

O CN O
CM CN ,-: o o C O -C

CM o o •- CM r-i CM
-"^i O r-i r-!

o

'OQOCMCMrr-^^noi-OOOOOOCf-1-ic

o r- ^

cn m LI iHH -I O O
I

r;; CM O (N o m ^ m CM ^
1

O O m CM CM V CM >N O Q
II

I I

'H CN CM O CM^ CSJ O r-) .-I O O O Cj rH CM Cl in— CM —
.

o c a o

OOc7icnom.HMCMCMCMOr-iO O^CMO

cn in 's'o o

in CM oo o o o
CM 'J") mO ^ O 5

CV.

CD

CO m ^
-H C^J O O

.~- CM o c;O ^ O o

-^ C2 in T:r c^^
C3 ^ O Q ^

o en

CM CAm o

•n V

oO

C

C>4 O

CM a o

<
cu

p
<U

s
o

CO

p
w

<
a<
C3

P

f3

o
(3

w

(3

O O
u

< 3 M

o n CM
CM o r-f .-( CM

1 1 1

o o^ n CM LI CI
CM 5 O CM

1

k •

in m IS!
CM o o iH

1

r- m o6
1

o IT, -( CO O
CM o a o .-J m

1 1 1 1

O CM CM n
CM CM

P
O

0) ci o
-H tj G
u nj U U

M \ O a\ O Eh D o
-J u TJ o
-1 0 O (U c
C p 'Jl cn .H 4J (a

.3 f3 U c >
J o 0) ^1 M (J :3 o
_i 't-i o

•H > > >r
HI y < O i4 <

Qo

Q
o

o
en CM •

•

u M
•H
taC c c

<-) c c
• o o

1 -H w
-u

n w
CM 03 0) o
CM O 3 3

o*

<-(

(TJ n>
CM c C
CM -H

a

CM CMm -I

^ -1 o LT n a ^Lo CO o CM a .rj

-'•ccocMr-ocM'*
O to csj V

oiaa-cr-Loacv:0<n^OCMQVin

0>--4
c u

•H o
-p
m o

p
o

o
u
01 c

o> O OJ
c -u 1^

C C3

6 C) C
a u <u

<3 E a
•w O -wMom
nJ (0

> « >
U

0) n o
x: j=
-P 0) -P

o o o
+J ^ -p

HU >, U
0) CO (U

"4-1

<U M (1)

M <U M
£1

3
C —

C> V L': O vo

o

e -o c
>> C -H
0 n)

Cri

U U U
(U 3) (UP P ^P -p 5
<U O 3J iJ s

1 I I

I I I

I I I

r-t CMn

o
r-l •

«CM
C3 .

'u

CM
-CM

O r-i

CO II

.. 01
n
tji c
C -Hp
p fl

o u
u

a
0) 0)
CO u
U 3
3 O
0 U
U I

1 -P
a u)

u o

CO cr> LT

E

H
CO

3

p
c



133

a ;^ o in o M^ O O rH o CNj eg ^° O M O —
I CM <M

-4 O CM CM" fM c»1

O
SI

M
3
O
O

I

4J
n
o

cu

•n
c
(Q

O
CI

3
O
o

I

o
u

cu

JZMH

8)U
m

•-t

a

u
o ^U M
JO 01
O 0,

-H nS

f3 cj
•H
M 01
(3 U> •^^

s
o o
o o
u o

c-1 H
M
O CO

£
CJ o
ra -u

l-l

o c

•H Q

O -M

B t)

O D
O Ci

in
I

o

o

CO

o

CM

CM
<-l

to

O

o

o

--I CM o inO O O r-l o

in CM^ <N ,-1 o o

'H o ^ r~ (J,O CM CM o m
> I I

•<? in vo
--t o o o o

o

tn
CM

r~
•"S-

CN rr ^ ^ Q

CM r-O CS r4 O

O in nO CM o M ^

in lo cO O -H O

ao

o ^

o
1^

in ci

C3 Clm CM <N CM

CM a ^
CM CM O

o m lo

in m

C3 C3

CM CM

CO VO

O -C rH CTlo O O o fo o m

>-l ^ O^ ^ ^ O —

!

rHOOr-i^OmocM
I I

ccvoncantMtnr^'^OO-ioooOr-iCM

inino^oof^cn-coooooo^^m
CMi^OCMG^CMOOm"^O'-'HOOCMCMCM

O r-l OV CM CM O

i-i in M r~ n^ CM CM rH o

<-i .-t m o cn
rH n ^ CM o

c^ m cn in mO en o M O

-I on o ^ ^
<N C CM CM O

C (j\ CM C3 CM
-t CM CM ^ O

I

o

C\ lo
CM sn

O

«
C
c
o

•H
-U
01
(U

3
CJ"

LT lO tn ^
"1 in CM VO

a> o VO

'-I -H TT fO
• • . ,

• • »

r~ n 03 o
r-i o in

o m a o
-i in .-( o "s-

CM oo in

i^invo,-(inocr«vo^inmcMvocMTTn

mvD'Cvaacoo

0)

14
-H
n>

c
c
o

f-»

u
ei
<u
3
cr

f3 la
c . c

•H 01

C> Cji cj>H c -W
H fc,

O -W o
Q

<U M O

o
o

c 01 e

CT> O 01
C +J MH O CJ
C C3 JH

o 3 ^e o c
VO O 0) o

S (3

O
O l^

(3

>

in

> o
01 ra o
4J 01 4J

CO

£1
(3

" ° °. °. = R § q S § S K ^ 3 S S g 3 ^ ^ „ „

S S 2 2 3 q 3 2 § q S S 2 S S g 2 S S g S 3 S - s I ^1llll ••••». ...uou
01 e --~

OC^CMCMc^Jc^(—^c^\^^m .

g s s s s s s - - - - - s 3 § s ^ s s j; - s - - ^ ^ 2

II u-u^

' ' I ^ c!. pi,

CMnLivar-Lncicnoojm-.-cMn c^m^mor^'^'cAtn

o

cu *
CNl

-CM
C3 •

CM

O r-*O II

II s
2:

.. ui
01 C0 C
c •^^

•H JJ

13 M
O

0) n
01 M
u 3
3 O
0 CJ

U I

1 -p
O 0)
M O

Ct O4

<

u +J
«1 u (3 (D0 ra V 0 'O 0
e U ip c H a a c ca (3 >, CQ u U a U u CJ

C/l il •P 0) H .3 CO u \ 0 (3 s cz cN p 0 0 \ 0 E-> 0) c 0M •H (3 0 •a u t3 h4 U rj !-> <3 H •Hw C-T c .3 in 0 0 rH 0 c f3 M H f3 Pn CP c P (3 0 0 p :n tj> .H P iJ ra 0 <U P (/I P i3
0) 0 01 > ^ u u iz t3 U c > M u 3 M >

.-H 0 H 5 a 0 a u M a 3 a 0 0 0
rH n P a (0 0 >—

I

u J-> <-! •ii 0 ^ M p '•i-t ^ P P
(3 0 C H > > 0 C 4-t C C 0,—1 .1

OS 3-2d



134

A
U
0)

c
o

o
fsl

W
b1

o "O
o cH (3

P
m w
S

01

c c
o oH •H
P •P
(3 U

O
lU

O M
U
U c
V •Hp •P
c

S j:; j:; p; ? s s ^ § s s ^ i

o ^ -1 - -1 s o " s ^ s s s s §

I s 3 s s :q - s s ^ s s 3 § 1

i - °. s s s s s g ' s :1 s Is;

X ^. ? ° ° ° S ? S ifj S
•P 0)0

& Cm

ft
•••••».. •••^..^u

C fl

••••«.« +j
<U 0)

** •••HO
1^ a

•••••• ••••••. .(Ufl
,G

a m C4 m MvrrofnTnoocs oo••••• •.........^o
*••• Oi^

Ih o

*•• • oc
,Q

O <^ M-HvovLimvoin-cr^vof^ >iC

U U
<D aKcn a3<McaovDmvoa3i~-rHOnm04Jjj

• •••••>. ••«>...oo
^ ^ ' '••••• •••rHCM

SUI3:?.! ssjoos s3j:ocs ' sajoos
Xejrauag j:o:;3Sj j:oq.3ej ^o:;3t?j



a
u
o
u
CO

u
op
u
«

•O
c
10

0)
*1
•H
n
oa
s
o
o

nt

4)

c
«

u
o

IW

01

u c
•H

4J n
w

z
0)

c c
O o

•H H
•p

ra o
rH 0
(U CO
M

o w
u

c
•H

-p u
c (3

H «

s s s s s 2 s ; s g s s s 2 g s «

S S 3 S S S S S ? g S S S S 3 S 1

« ^. R s s 3 s s 2 s j; I
• • 0*

*. • • • • -4 C

X 00 rn cv. c>|
°. °. ^ S S S; S 2

O 0)

C w

^ ^ ^ ^ S
C (3

a o

***• -HO

rHOfooin^ovo cM\ar-c%ocr>cvj^^>0
•

4-* OJ

<^ u >,••••
U (U

o c

£ TJ

W U

• ...... .CJO
H

I I

• ••••••••••••••^CM
OUOOMCJUXcot^UXWCiUX

smaq-i ssaoos S3J:oos sajoos
XiJJauao :ro40Bj ao:;cej :io:;c3^



\
c u c 1)

3 1 o
O ^ •^^ 3
U W 4J
D> o u

m N 3

c -p
a 01 m

(0 CP
C .H
o u o
—01H O XO -H o—e

o
01 c

o
c u

•H mu
fl
c:

.H
(8

c
O .. o
c w p
<u a co ^ o

£i um n
O -H

u o
n m op >

x:
tp-O

•H OJ
0) 4->

2: (0

a:
1

us cP o

a +j

o >
C -H
ra P

o
n S
c
O (U

•H 01P M
a 3

rH O
(U u
^ I

1^ -p

O to

u o

(U

a c
•H (3

3 <D

O »
U n
a B
3 <i>

CO M

p
oa
c
m
c

:o

P

136

CM in

3;
03n

in <N n oQ o
1 1 1

•

1

m m r-
O

•

r 1

•

1

CNQ CN
•

r
1

CO 00 <r>Q CN
•

CM o G\ inQ o
« •

1 1

•

1 1

ca in 00 o
«—

^

Q *H CN

n VOo Q Q
*

1

X
r~ in n o
(N o O CM

• • • «

o

COo

o

CM
O

o o

voo

o

1

CM
•

voQ
•

t

VO
O

• •

r»Q
ft

1

•
—1

•

oo
•

®n
en i-l

ft

o

O

CN CN vO
en <H

1

ft

CMO O O
• •

1

•

1

ft

1

o * X
CN CO o

CN CN CM
•

1

• ft

1

o n CO ino o

oo

ca
CM
en

en cn ff>
CM CN Q

ft ft ft ft

CM lO
•-I O CM ^

tn
"-I O T? o

vo vO CN

o
I

a

in
o

o

CDO

CN VO VOo iH CM o
•

1

ft • •
1

ft

vo
a;

en CO voO O o CN
ft ft * ft «

Tf vo m
W n rn

CNO rH O <n in
CN ^ cv cn

CN m
cn rH

S)
-H O criO o n o

ft

i

in <n 00
rH O O o in CNo o

m CO CM
cn

1 1

CM iH <J\
CN O O CN

ft % ft ft

CM CN CN vo •c cr> cnH o o o o in n en a o cn vo r- o
CM en o <-i O o o CN

CN
CN

CN
CN

VO <-!

rH O CN
O

f*1 VO
O H in

O

CN in m vo

en in

(3)
CN cn vo

CN

in
CN

CN
CN CN

ai - a;

C7>

o

o

o

o
3)

o

O

o

CO oo ^

in
o

o
vo
o

CN

CN
iH

Oo

00 in

O
o a\ in

CM o rH o
en CM

vo

c3 m

vo
o CDO

o
CM

VO
o in

o

o

o

o

*
en o

o

COo

cn

Q
I

VOo

a> in
U r~

•H CT>

« rH
c
C ft.

0 c
p x:
01 o
<a sj ft

3 O
C -H

(3 c
C C C

•H 0) O
•H O -P
l« O OJ
O O

<0 3
j: 01p —

^

m
CCN C

CU ^
0»

c Mcoo
C C
»3 3

E x:
01

O
^ o
to

•w
>H C
(3 O
> -r^

P

O ft

x:
4J CO

n
C V

-H W

Q) -
XI cr»

S
3 U
c cn

POP -
c o

O vo
tl

CN
u a
0) s

n-i

o -
U va

—11

op
M c
o o

O P
u c

>

o a
o

C^
CN

01
rH in MO O Ci 0}

. . p -I

I I

It n I I

I t

S/ •)« i-t CN

c
O ^ C=3

c
01

01 CI

M N
i) -H

01

s
3 a)

2 rH
1 a
I s
I 13

cn c/1

CN cn
rH .-i

O o
c c

a > M Mp 0) 13 O
•H M O O o
.H •H o 4-> o TO •P

S) •J) c rd to c a 01

CP c P (3 O a P p O O -U
o u o Cl > u c > u u

•-i 0 H 5 (1) o o 3 o o o
< rH r-i 4-1 g .-H j-i O .-H u P u-l

O rH o O c E O o c ^
o o s o U < M « <

punoj D
-5(aBg (a) -a^d (d) -^sod (d)



137

c
nt

I

o
u
04

g
3
o
^

u
19

a
c
o

1

iH
H uo

n
CJ

01 n
n

c •-a

•H •-i

o

Ul

oH
at s
U o
9) c
c o
(U u

O
n
c
oH
4J
n

iH [/I

(1) O
U rH

O f3

U H

>
•pH

M 0)
n) jj

Oi n
I r-4

•H (I)

e «
w c

o
tJ tH
C 4J
(0

>
i-l 4J
c< o

0" o

<
1 M

i-i H
V U

.H )-<

XI
f3

c o
o ^

•H 3
-P 4J

U
N 3

•H M
C 4J
m to
C>
M
O

X

4J
c
CI
4J
c
o
o

o

p
oaa
IS

CO

W

o
•

Oo CN
.-1

o 3an
*

n
•

OO
«

o
•

a
CN

•

i«

VO
CM

•

CN
oo o o

o
i<

CN o 1/o
-»

ino

o

0%o

VO
o

CDo

o

VO
o

ino

o

oo

oo

C3)
in
CN

VOo

o
CN

O o
C4

<3)
CO o
<H VO

CN
m o <3*

oo aQ
®

CN M

VOO o
o o

o

C3
cs o CN inO CN

o
o VO

o VO
O o o

I

o
o

oo

CO
o oo

CN

o
o

oo

ao

CN
(a

in r~
<-! CN

o
o VO

CN
m

o

in
o

o
o

o
o

CN o m VO in o
CN CN iH 1-i

• • • • • «

H
CO o in Oo o CN o o

a aa
•

>1 >
CN CN >-N CN

a

IK

a

CN

C3
CL,

2Ci

cn

I

cu
0.1

03
Cl4

(U

«>

c
c
o

••-4

o
3

CM
^cs

I

I

VOo

O
4J «
H in

r«

op
m

-• c
0) o
u x:
I o
c o
o

•rH -n

>-i 01 nj ta
la s >
C 0) -H cW4J 4J 4)

O J2
•W so
M -n u
o c o

3 ai 0)
O Q U (1)£ )-( 3 01U & O —
^ u
C U KN

XJ W& I) o c
c cn cu u

MCO C
iH II 3

<a a cmera j3
01

O U E
-H (3 O M
X2 > -P o
<3 H M-l

•H C
M O C
fil -H 0) o
> M -P -M

O ra +J
•P r-4 laH 0) 4J
U M O
O I c
11 c
>1 O r^

P C
(3 O

Mh C > M
0) O -W 4->

4J o (a

x:
+j

op
1-1

o

P c—O 4) O
C 01 u

C MH -P 3 Oa o x:
01 -H U -P

<u u <u 01 oP 11 iH -H .
*^ Xi CU
0 3 IICN ^'

i4 to CU a,
1 I III I It

I ) t

CN cn Q)

ca
II

II

CO
VO
u
CN

VO
crv

u

ca

e

cul



C CJ

o u
•H 3
4J -U

c ti

o •H
c

CO

o

01 91
Di O
C r-t

U t3

m
P

TJ
01 V
O -u
Qi 13

E >-t

O (U O
o a

1
C

c o
n r\w w o
01 4J
P m CM

£ > o
•H P
O 0
s s
10 u
-P 01

o u
a 3

o
•o u
C 1

13 -M
tq

01 o 4J
C P^ W
O o

73P C C«
ns

1—

I

Q) 1

V4 C]

U M
O CU

CJ

O (.1

E
Cu o

*W P
P M
>-l

3 "O
s c

3
•o o
l-l o»

(H
3 U

C/1 C3 CO

rH
l-( CO

P

w

<N

n

CM
U

CM

<3) «
CD m >Hm n O o

• %

1

• •

CD CM CM nn o Q CM• • •

1

•

en
CM

CM o o O VOo o• %

1 1

•

1

•3) X
ro o CO c\m n CM l-l o -\

• «

1

•

1

o CM o
vo o a

• • •

!

« • •

1

_
in CM vo VOm o o rH

• • •

1

H r»
tn O o o o

• • *

1

• • «

1

n LI a\ in mm o o o

_

O o -i vo ro
cn CM o CM Q rH

• • • • %

1

•

VD o rH
CM o Q rH

• • •

1

• « •

•ti- CM om o Q
• * • • *

m n
CM o o o o o

©
in CO c\n o i-H CM o

en p- CMm <-t o o

K
in ^3 00 in r-m (H o O o rH

138

©

VDO VO
O

o

CM
o

COo

o

vo
o

o

o
I

vo
o

o

ino

o

o
m

©

©

VO
o

CM

O C\
rH O

oo

CT>

CM

Oo

rH
o

COo

o
o

o
©

©
CMn

vo
CM

O rH

VO

o

vo

©mn

©n

o

CO
CM

rH
Q

E

-M
•r4

TJ
0)
-U
R>

•H
a
M
I

• C
: o

O
rH

I

VOo

o

CM
O

© o CO vo
CM CM

• • ft

1

©
CM m vo

• m
4) r->

U u\
r-i

C »
c c
o <uO r; ^ j5HP W QP fd • 01 o0 > o o

OJ rH 3-0
ta p XI 0* c

Q 03 nl
'O E --4 rH
C M (0 C
<a CJ (U c 0)

01 > -H J2
M C> O

01 3 TJ -W OO O C M
•H u 3 oBIO <UO P M O (0
C U) Ol;S 0)
o o ^: -p ^
u a u
o II m qmocmo^;h;;„':^ "i'.S'=^

I

ao

o
rH

I

CO
• o

m
o

o
o

o

o
©

vo

in
o

tJi o

•P rH
II O

r-H

o

u

OJ Ul (3
Ih •r^ -H
O T) M
O

O
P

01

S 3
3 U
c

01
S CJ

«J O rH iH
> P ^ O

•r^ 03 4H
C -H
O T3 M C

CM C3O rH
vo
o

CM

a o
CM Q

VO
O

O

VO
o o

©
vo n

CM

©
CM

U
o
P O -rH (U ,-3 oU ^H )h P >
13 CJ OJ (3 +j

"« M P rH CJ (3
•H O x: P

O 01 M IH P OP rH U 1 c
CJ O II c o

<-; ja >, o p rH
0. E -H (3
e > PMC
O 01 13 o OU C > >P -H

O -rH CJ P
'I P »H C

cn
o

CM rH

vo
o o

CM
oo

a

o
CM

CM
o

03

U
CJ CJ

U A U
<a E (3

3 P
c a

c—TJ
C P 3

c f3 a. o
•H -rl U

o

CJ

01

CO
u

u
CO

CO
vo

II

CM

vo

n

o o
CM
o CM

O

01 CJ
E P
CJ P
P CJ

I I

I I

I t

SZ 01

01 p CJ

U rH in N
CJ OJ 01 o o
Cu E
II 3<Nw o, a o:

I I

I I

I I

in © •»

01

c a» -H
a.

u 11 E
(3

CO

0^
0.1

a< CM in VO m 0 0 CM cn 01 in vo r-
rH rH rH rH rH

CM
« 2«

•a o
0)

0) 0
U c c
la > M )Ha 4) P o nj «

•rl >< •rl N CJ CJ CJ CJP
0

rH r^ 0 TO P J u TD p
rH C CM rj CO c (3 0) c (3 013 0 a Di C P (3 0 0 P p 13 0 0 PS -H 0 V^ 0 01 c: > rH U u c > rH u UP TO rH 0 H CI 3 CJ X 0 0 3 u 0 0
TJ fa 0 < rH n P n 0 rH M 0 rH u p
CJ rH p 0 (3 a rH CJ 0 c E 0 0 c
U 0
(3 t<

M
3

U 0 U < ci 2: rH < ei Ht

3 U
& 0

•n
TO

pimojo s5uTT.sa
CO 0 < {5 ) (d) (d)



139

c
3
o

o>

U
a
a
c
o

u
•'I HK E
(3 O« c

o
(I) o

n
o

e
o •
o w

a

° -2

Q 13

P
a
41 -a
U O
U u
0 ra

O -4
O

1-1 ai
m I

•H C
•P O
U H
It) -P

a*
1 >

•H -H
e -p
0) ow s

•O 0)

C !Q

nt M
3

0) o
•^J

"

& I

•rH PP M
O

3

n
n c
o a
u
(3 I

3 O

en 04

c <u
O ki

•H 3P -P
nj u
N DH M
C -P
fO Ul
o>

O

M I

w
01

01

P
C
a
-p

c
o
o

•p

o

a
(0

CO

CO

O

O
o

o
o

o
o

o

00

C7»

o

<3j

•~i o

M o

W O

« o

W O

o
o

10
o

in
CM

oo
o

CN

oo

ao

o
o

<3)

CN

o

3)

3)

3i

m

CN

m
o

o
CN

o

oo

in

o

VO
o

in

m

in

o
CN

®

0^o

(3)
vSI

CN

(3)
CN
CN

CNn

CN

CN

cn 00
w o CN

O o 00
o ao

CN CD
w o CN Q

r-i O O oo

iH CN
w o oo O CN o lO

o o

W O o
o 03

H O
(g;

in
o

W o r» in
H o o

CN VO
w o o

o oo in
m U3

o o
o

H

CN

M o in
o O O

3)

CM

©
CN

cn
o

n

(Si

CN

O

CN

CSJ

©

o
rH

I

o

c
o

JZ
o
u

e
•p

•a
o
-p
m

» r-l

C CI
O l4

•H I

•P c
o o

TJ > O CC r-l (0a +1 ja
o nJ

e
0}

o .
w > CJu
3-0 0
0 C <U
U 3 Bl

- I

01 CjtN

-i-t Oilu (1)

0) 13

e
Q
C
o
u

<0 O. (U II cWT-l r-t « 3
, O ^ MO W (3 J5
Li >-) •H ..01
O -n ti e
U r3 O ^

> +J O

c
O TJ C

- . 0) O
U iw -u
13 O O f3

•H >H P r-l ra
•H a -p

i) n U U QP r-t U I C
O O II cH XI >1 O ^

Bl Ou
o ^^
-p (1)

p
(3

c >
o -w

•H -P

e >.

o
(U a

mem
3 -P—no

c

c p ^ _
c (3 a< o x:H -W O -P

01 O O
e p to

,

o p XI a
-P O 3 IICNH vJ) CO a,(QiIII IIII Iill I

r-l CN n Tf

(3

c
o

•r^

-p
P c
O flj

a >
a

O O
0) U
M
3

CO
u

•>#

2:

u

2:

ca
VO
u
CN
a

VO
cn

II

I

0) Cll

In H

U
in sa o r^

• • to

C< 0* a
n ij e

(3© » to

m ta S3

ca ta •

>. >. CM CN
CN CN a

1 Ci
1

1a cn 1 cn cn

(U

n ^ a a a &<
03 ( Oj 0.1

r-l »

XI > >i >i >i > >.
(J CN CN CN <N CN CN CN CN CN CN

1«



01 n

3 -a

o

n CO

p
u
m

04

C 9)

o

NH
c c
o d

CP

oM
.

-I
01 (0 X
CP o

•H ^
^J a

« ijra

4) >
P
•H -a
n t) >—

.

O 4J p
C. <Q c
e ^ 0)

O 01 p
O 04 c

1 o
<H C o
o o

^

01 -P
4-) Id o
J3 >
C>-H

•H
4) O
s s
•P o»

O W
CO 3

o
C 1

0)

n o p
c o<
o 0

a.P C
lO n]

(U 1

M <U

M M
O CL(

u

H
en

CO

w

(4

• • •

1

•

(S>

to o on o o
•

00 o> aO o o
• •

'*
1

ttm o m inn CN <N i-t
« •

1

@
nm o

• •

1

©
r-

m o
• •

r» m o n
o O

• • • •

o inm <-l o
• • •

W n

W <N

fl O

CM U5

.-I cs

140
CN "1 ,-( ^

CN O
5SO

in

o

Q

o

Q

o

U3o
I

r-

I

iH

I

o

03O

o o Q Q oo r-i o CN
• • •

1

• « « «

in CN in oo o O o i-H CM
• % • • « •

1 1

in in eo no o o o
• • • • •

1

•

1

•

m CN o CN CNO cn CN o 1-1 o cn
•

1

• « %
1

• •

a O o o cno m 1-4 O o
« • •

1

• «

1

• •

1

CN 1-1 CNO o o O O .-1
• * • • •

ao

@on

03

o
CN

CO 'J*
'-I CN

« •
1 I

*
oO O

1

•
1

•

r^ QO
•

1

« •

CM
CM -t

*

1

• *

®
fj mo CO o

• • •

1

m m vo
-t •v o

• •
t 1

*o m lO
CM n CN

•
1

-i •>? VO
cn —

t

• • *

a

o
•-I

I

voo

o
t

• c
C O
o w
-p.m
o >

0) irt

ra
c
c
o c

0)p x:
• Ul o

- _ <o a) cj

01 P a Cf-o
0 nj cB -W ^ (3

C U na sj (tt c c
01 > -r* 0)

n 3 "n H oo o c

£ I o
O -P l4 _ _C 01 CPJS 01O O M
u a u
o II nj ccN—0.1^ -» c;

o
o

CN
HO o o COo m

o 00o CN
O in

o I-t

-I
03

1

-.01

m cn

1

cn
CM

•
O

•

\oO
•

1

o
«

1

CM
•

in

1

C3
o

CM
o

•
r-t

•

lO oo r~
r-l

o
CN

• •

o
«

o
•

1-1

o

c c
p ^ II

VI c:

o -I o CN
o CM

, O ^ DM
f>

01 f3 C J=M -H -H •> 01
o "a Vi s 51
O fO G r-l V,
to O > P r; Q
_

P -H (3
>H C H

O -n M G
r1 01 (3 O

S S S ^ omMP>.;;o o n m moofl
* * * • t-tuPr-toira

o o m CO
o o

n
O CD CMo o COo o r-l o

(Si @iV m cn CN n
r-l CN

00o CN
CDo o lO

CN

O 01P rH
O O

rH XIa E
B >>
o 01

mo ao o o
CM

o
CN o

Vfl COO CN

o

vo
r-l

ao

O r-t

CN
O 03O

CO

va
o

CM

voo

o

o
CN

O CI

U Xi
e CJ

D P
c a

c
C P

1-t M P O
U I C

c o
>1 O P

-rl (0P M G
ra o o

c > >w -w
o H o p
H P M CP O 01

e —>
O —

'

CI

U G
3

a
II

w
2:

<7»

n

o
vo
a
CM
H2

voo
IV

a

01
ra a Q j::H U 01 P
01 u 01 a 01 o op M i-i ja H . .

01

in N

01 P XI C. S .,1 viiP 01 3 11 3(N nI ^" OM h5 to a, a/as a, a, ^
I I I

I I I

I I I

r-t CN en

I I U II E
I I ra

in 3 •!« «J

•^1 04 CN in ID in o CN n tn in vo
rH rH rH rH

> >t
CN

a {Oi
-a "3
Cl e>

4) M c c
iH Q >i u ;4
CU 0) P Cl a ra

•rH > H N o Cl 01 o
+J rH •H u p a u P
f-l C CM 01 ra c a 01 c a 01

3 O cn c p ra o Cl P p ra o a p
01 0 c > rH u u G > rH !h M

P rH o •H cn 3 01 01 o 3 o U. o O
'o ra o < rH n ra o rH u p O rH u p ^P
O rH p O ra rH 01 o c «H c: 01 o G ip

U 01 0) U O CJ < oi I-H .< M w
ra M 3
3 M
cr o

•n pL:no:t3 s6uT
cn CJ < S (S) (d) 30d (d)



C 0)
o u

•H 3
ra u
N 3

c -y
<tJ CO

M

^ ^ ^
CTJ »-* X
Ti. 1

M^

»«k ft

5 e

C

o
c
+J

01

O o
c: •
O C] " -

O 1)

'H
*W .Q
O ffl

•<M
r* * f

O
• •4 *>k

4J
ra

«^
O 'O
U (J
>-) -p
O f3

O <-l

o
R] 1

-H C
-M O
1-1 H
ra -P

cu d rsi

1 > «
e -u
0) o

•a o
C t>1

ca u
0) o
C 1

•H 4J
+J 01

O
3 C4
s

CO
-a c
(U .T)

u
1 fsl

3 <a CO
In

CO On

w o
•

oo
•

*
n
CN

•

n
H

• *

on
•

rH
•

o
•

1=^

CM
«

m
CM

•

W o
•

o
o

•
<N

•

cno
•

a
•

Om
•

o
CM

«
o CM

•

r-
CN

CN
W CMo

•

oo
•

r-
o

•

oo
•

n
CM

•

rH
o

•

mo
•

oo
•

VD
rH

•

rH
o

*

o
•

ino
•

o
•

rf

•

CM
CM

•
o

•

oo
•

O
CM

•

oa
rH

•

o
•

oo
•

<^

CM
•

<-<

•

o
VO

•

(3>
CN
m

•

in
CN rH

•
cn

• •

m
M o

•
o

•
en

•

(N
CM

• •

mm
•

•<?

CN
*

&o
CM

•

o
CMn

•

©
•

CM
U G3O

ooo
• •

CM
O

•
in

•

r»

•
o

«

CM
O

•

CN

•

©
in

•

o oo CN
CO n

in
m
•*

CD lO

o o
o n CM

. O
-x

o
CN rH

oo CM
o va CM

oo
•

CM
o •c

•

CM
O

•

n
CN

•
o

•

in
o

•

OO
•

CM
•

CN
O

*

141

en

CM

CN a\
ca o rH

o oo o
o

©
CM

rH CN
W O O

O VO
O CT*

o lOO o

U1o o
o CDo

S)
in COo

©
lO
CM

as
o oo o o

o

lao o
o oo en

C3
O

o
o CN

CN

CM
rH rr
a o o

o m
o

©
CT\

O
©

o

©
in

©

U

6
o
c
o
o
lU

n
D» «)

c c

•

Q
r-f

VOo
?i

rH
'*~

•

'O
<uu in
Id

rH cn
u rH
>H
1

c c*
o o

•H x:
-U om u>
•r| % T3M 0) C
0 rH nj
6 a
<a -r* 4)
01 n Xk Id o
3 > CJ
o
0 "O u
1 C 0)P 3 to

Ul Ow
O iH

O. tJTM
il ,^ «
culu

s ^

P II

U A
31 n n]

»H H H
IH

O

O Tl
U
til o

c
3

01

e
rs a
> -p -

-P -H
ti c
O Ih OP O -H O
O ip Sh -P
13 0) 0) 13

"P iH -P rHH O
O 01 ^ l4P rH U I

<U O II c
•-t ^1 >i oas -H
e >i p
O 01 .. (3

c >
O -H

•H P
p o
13 e
+j
o o

u
u

la e
3—c

c -^ "n vh

c P 3
C 13 Oi o

-H -H u
^^ M I

01 o u
e -p cn
lU pP 0) 3 .. . ,H K-J CO OiiCSIII IIII IIII I

rH CN cn

!l

2

Gi

n
en

CO
VO

II

CN
M

S

VO
ON

tt

a t

a
HCN

01

• 'CO

cu O4 rH

It n E
^ m© * to

IH
(0

04

a cn
a Si

>. > >i >
CN CM

CO

OhI

c^
I

ca

I

04
I

a
CI4

cn
£U

CM

I

a
a.



CJ

« ^

-p
•H -a
01 0)

C 0)

o u
P +J
to CJ
N 3H M
C +J

O 4J
pc 1 c

O O o

1

4J

C
O
UH
'3^

U
^ '

*H -P
O O

ro u
U W
O M
C3 3

O
O

C 1

ta 4J
01

01 o P
C C4 Uo oH T3 &
-P C a

rs

«
<U 1

M a

O Pu
u
0) 01

>-» ec u

P M
3 'O
s: c

3
TJ O
(U M
U C? 1-1

•H
3 O •H
cr fa ;>i

w

M
P

r>4

®o

in

C=3 CM

n in

•H C3
w ^

W n

CJ CM

cv« VO
W oo

« CM

CM

O
o

CD
»H CM o

1

•

CM CM CMo O
1 r 1

in m CMo o O
I

•

1

«

1

o r~
o

1

•

CM o. eno o
1

•

n n
o o

* •

Ho o o
•

1

• •

1

in CMo o o
• • •

mo oo

o U3
O

o CM
O

o

oo

o

o

00o

CM

O
CM

<J3

O

o

o

CM
o

CD

in
o

o

in
o

o o
o

in
Q

CM

CM
o

O

CM

CM

O
O

O
o o

CM

o

U3o

o o CDO

o

©
CM

142

in
o

o m CO
CM o o

•

1

•

t

CO oO o
«

1

%

1

•

cn
o o o

• •

1

COo CM o
• «

CM

m
CM

mo

CDO

CM VO CO m VO oo o iH o o o o
• • • •

1

•

1

•

1

•

m cn CO VO o o o eno CM CM rH o
•

1

•

1

•

1 r
• •

1

«

o in CM CM o rn mO O o CM i-i

oo

CM
CM

©

COo VOo

VO

CO
1-1 Q <-t

• *

1
>'

m mo CM
• •

1

© *
VO ino CM

• • •

©m cn
<-i l-t m

•

1

*

1

ft

© ©
CM
'3'

• * •

© ©
in o o
CM

• ft ft

cr>

o 03o
®o

COO

@

VO
o

cno

o

©

o

o
CM

VO
o

o

03O

O
CM

CM

U1 C7> ro cn
l-t O O o

• ft ft ft

o

o in cn a

in
CM

0^ CM in o in cn o CM m n in VO
0.1 a<| f-( .-1

> >t
M CM

las

a
-o
O

0) c C
Rt >, u u
(U 4-> o n a

JH •H 0) o u O
•p H J CJ T3 P u TJ p
r-t C CM (D t- .a « c rt 01
3 O CP c jj O 4) iJ a o y XJ
S H O V4 o T! c > rH 4 c: > rH iH M

•P X3 iH o •H 3 o O 3 a o On O < ^ •1—) a O U P H O 1-1 •p H-l

o ^ JJ O a e o c UH E a o c tH
M 0) C) O U o O < < 1-1 W

3
3 M
& O

r-i

CO o < 2 (5) 3Jd (d) 30d

I

VO
o

3)

I

• C
c o
O rtH -PP (0

0 >
01 4J

oa e
c
13 O -p

01

a m
H 0\
f3 ^
C
c «
o c

o
•M JS
to O
o u
3

B "t la
(U rt

c c

« 3 tj ou O C M uo 3 O
£ I O oO -P ^ (I) 0)C 01 D>i 01
O O ^ 4J w
o a o

ft
O II CCM

01 —cu\a CJ
01 (0
C c 01 c

•H -H u O
rH •-. o ;aj

"I a. 0) II c
in -rl rH a a 3

p 01 (3 c £
»-l -H .r4 to

M g O
fO <U rH >H
> -p ja oH la 4h

o V4 c
o o o

O
o
01 o
u
O M

P > H
(3 0) (U (3

Hh ^ +j ^ O njH o x: -PO 01 M ^4 4J o
+; rH U I C
<1> O II d Q

£1 >, O -P rH
B- 2 -H ca

g >» -P l4 CO 01 (8 o oO C > iw -H
Vl O o -P

<) O -W -P M C

c:

c

00
u

03
VO

II

CM

2

VO
cn
up o

ta s —p
o a) —
C 01

u c
- -P 3 -r^
c ca ft o

•H -H O 01
>H M I M

01 O U 4) O
E -P 01 Ma
<U -P 43 C S . ,(iM 0) D II 3CM ^' v/ Cl
H^JcacuSCJCKCUrHIII II C4

! » I I I u 11 sIII II aHCMn -^in©*:/!

P O
rH m N

01 OO -r^

H • • 01



-a
c

o
u

o
(3

C3

C
o

o T

5 "

rS o

o
4) u

n
o
P.
e ••

o to

U <D

H
<M D
o <ttH
CI) M
C 13

o >

-I

O ig

_
•^ c

(3 4J

o

Tj aC oj

to

d o

2 I

<^

\
C O)
O M
U -M
<a cj
N 3

C -P
ra CO

u
o

mo

•p
c
01

c
o
o

f»1

1^

oaa
.-3

n
CO

CM

<N

o

o

re
o

o

o

o
o

o
o

oo

COo

oo

oo

o oo

o

_, 'Si
-I o

143
.-H

I/)

o

o

oo

oo

CN

®
in

oo

o
o

o
o

oo

CN

CN
O

IS)

C7\

cr»

Oo

oo

cn

cn

o

oo

m CN
-1 O

CN

o

10o

o
o

oo

cn

o

CN
cn

©
in
CN

Q

OO

o oH O

<H CN
tl O

^ <X>

W O

Oo

CN
o

vo
o

tn
o

<no

©
COo

vo
o

tn
o

CN
o o

o

©
cr>

cn o

CN C3
« O

o

o
o

in en
'-t o CN

O in
a

(~~ vo

o
o

o

vo
o o

o

CN
o oo vn

o cn
o .-Io

4J

04

cn Q aa a
• *> >. >,

CN CN (N
• c;

CQ

a a
c<a •

• >i
CN CN

CN IPi
1a 1

r 1 cn
CQ cu

c<
«

>. >.
cs CN CN

c —

•

• o
E ^
<U I
4J VO
•H O

O .u a
-

0 m
1 <n
c ^
o

" «> > JS
<U On j3 4j t)

ca o
C ^ c
ns n) (1) f3

> to

- C
0 x:
u o
1 u

o c

e o
o u .

• C &» 01 (u
Jl o ^ o u

in <u

^ c
CN

a 0)

ra a M
> -p o
C
O c

•H O O

O J3o 01 ra

>-l •r^r^
O l-i

o
to o

•tJ

u
o uP o

rt O (U r?

<H M 4J f-l rj

-H 0)
O to W l-l oP ^ U 1 C
CJ O II C

E > -PC
O oj rj o
O C > -H

<U 0) -H -P C
« e (3 E

3 -P
c o <u

c to

G -p 3 _
c (0 a o x:

•H u ^
01 a) o o to o
E -P CO >-i ,4 .

o -P ja a . ,.

-P O 3 II CN ^'
MJ CO Oitai a,III I

IIII I

•H CN cn Tf ©

CO
u

cn

CD
VD
U
CN
cq

2:

VOo
II

to

0)
in NO H

• CO

Vl a,

a
II E

•t« CO



O
u
^J

03
I

a

4J
a
N

•H
C
ffl to
Cr>

M
O

O
iH
j:j

u
o

H-l

1(1

C 0)
o 4J

Q
d

4)

M

O
o
^
•H
P
^

Cli

1

•H
a

+J
w

on a
c
« KS

o d

aH
P
iH
3

•D
0)

U
(3

3

M 1

u •-{

'P CM

«i a -H
3 01

•r-> M CO

< rH
O

0 w
u

M E
flj O
E C
e o

a*

CM

03n n
• «

3>

n
'.3

CN

oO o o
* • • •

O CN CO
CM CN

* • • •

a
Ol CNm m m

• % • •

CO m
iH in m

• • • •

m inO m
• •

*

CN T
« •

m on CN rH o
• « • «

a oo o o
« • • •

aH

iH nO o o o
• • «

O O O ,H
.-H ^ O

o ko cn ^o o o o

o o o oo o o

"-t o oo o o o

in m o

® © OjH <N o cnO CM CN r-l

O iH fN CNO O o o

© © )€

CN r- ca

>0 Tf CN oH o o o

o ^ o oo o o o

CN o o o
<-( o o o

©
VO
CN

©
CN

©
(7)

CN

144
©

in
CN

©

© ©

o

©
CO

© © ©
in vo

CO n rn

©
CO

©

oo

©

©o

© ©
CN
O rj.

© ©
in la

©
CN

in
o CN

o

©

o

o
o

o
o tn o

CN m mn ro n CN

o o o oo O O o

in CD d
-I o o o

'^ M n oO O O o

© © © ©
r- 1,0 m cn
.H CN M .H

r-H r- n in tt o o
•H o o o VO CN ro oH r-l O

CN
CO o o o r»

i-l o o o in VD c3

o
CN

in
o O n f-io o o a

© ©
r- r~ T^-

H ^ a

M u
1-1

CO

U
o CO CO a HH

M u *

>>

to

0.1

CN
la;

I

CN
Id

I

o
—

t

I

VOo

"a

<0 rH

c
u

ji:

o
u

. -O
1> c

Rl

c

c a
o u

•H I

4J C
0 Q
4) --t
0) ^

m
•a >
c . .

nj 4J ja
O ITJ^ S -H _

01 U JZU 0) t3 o
M > U

E U
0 3-00
C O C (UO O 3 nO I o«-
0 JJ u

>— tn Of
O Ma cjf^

_ II nj K
C C

Q* a ca c
u ^ u
01 ca x:w ^^ OJ

'a u e
o > +J

c
M Q TJO

l4 _ .,
CJ 1) p
M -P r4 f3-OP

-I CJ

0 II

XI > b
E -H (0
>, 4J C
01 f3 o
.

= >^
1-1 O -H 4-1

4) -H P ^
Si
E (3

3 -P
C O

C
'n
C P 3 (U
KJ O. O X

•H (J +J
M M I »H
D CJ OJ 0) o

U
O

I <W

- c
(U op

U O

c

-a
u

•H
U
3

01 r-t
0) (0

M a
o
U -P
01 cu

o
(U <—p

•H 4)
UI -U
o u

E a
o a
u o

u— II

TJ to
4) Ct4

•H •«
4) 01
5 4)

M
>. O

O
>-^ 01

3
U O^ -P

o
4) ap
4)

e oj

O -P
O JZ
c &

•H H
II 41

O 3

UJ r-(

E <3
4) S
•P -rlH U

a
CP o
c —

4) .
P 01
O 4)

"^^ ^
Q< o
e u

01 ..p £1 ft
4) 3 II CN

i4 t/7 Oiioi a,
I I I

I I II

I t I

i-H CN n ©

f3

a u
m c c
O 4) -H

. D> il

04 O HI l^
I

II I

I

i« -3'

VI

u
o
+J

to O



1

Q
o

>

Q

o

g
Q
O

1

s<

O

o
03
(Q
Q)
L|

Qi

g
Q

<H

0)
4J

o>

H
0)

m O
V)

0)

a <g

u
c
o Q

Q

O

o =
u 0)

p
'H M

.13

•H TIM O
M -P

rO

I 0)H «
e

M c

•a

M c
IT) 3
3 O

M CP

« o
W r3

c a
o

-H
AJ O
^
O
1^
V<

O

rH .-1

r-l M
3 (0

s >

o u
M 4J
iti (3

3
CT O

C7\

I

a

o
>f-i

(n

u
u
uu
cH

m
o

1-1

u
o

u
c
(0

>
o

.-I

0)

«

0)

c
u

u

c
3
o
e

CM

CM

CM
w

CM

o

I

o

o

o ^

o o

CN n mO o
• • •

SiO CO

O
-I oo

a inO n

* c r-~

<N o o

I

I

CM fl
o o

@m cs vo nO m o

O
I I

o I O ffv O
t rH ,-1

CO in oo o o
• • « • • •

f m 03 CN CO
•H Q i-H O O

• • • • •

I I I

c
o

o o
CN

^J^ CN
o o

I

— y

CN in COo o Q O
1 r

*

o in o iH o lO oo o o a o
• »

1

• • • •

1

*m a\ in o .H Ho CM o o CM
• • • • • • •

1

•

X
CN CM o VO r- VDo CM o CN o H

« • • «

t

• • •

1

in CM o o r~ in O
-I o CN o o CM CM

• •

1

• • « « « •

r- f-i o o m CN CT oo o o o CN O o
1

•

1

•

1

•

1

•

H *
00 o CO 00 m r- n
o o CM O CN o rH

•

1

• •

1

«

1

•

1 1

o MO cn Ka cno o o o CM o
• • • •

1

•

1

•

o o n CT CM o
l-i O O m

• • • •

1

*

CN m in in o CM n
rH rH CN CN

U •H ?a o o
o o tn a H

>-i s \ f3 JJ

o u (3

o to o u
c

o u o to u u
.-) o H M o o o

< n -P (tl M •H H
o I-! •rt M
o o O

*O 03
rH O <-(

o m UD
rH o

• •

rH in
rH o rH

•

*
CT CM CTO o rH

•

H
fn o OO o CM

* •

CT H MO O CM
• • •

in o rHo o CM
• • •

*
CM-o a rH

• •

in oo o O
• «

m o rHo o H
• *

oo o
• • •

oO o o
• • •

o l£>o o rH
• « •

CM Ho CM
« •

o en
rH o

• • . •

*
CD en
O o

t •

tN o r-O o a
• •

O oo o rH
•

rH o COo o o
» • •

<N o 00o o o
» • •

O CTo

in VOO o

CM fr,

O o

OO

in
o

Q
o

ID
O

oo

CT
O

O
O

O
O

O

lOo

CTO

o

CTO

o ino o

COo

VO
o

oo

oo

CN
o

Qo

o

145

COo

oo

in
o

oo

VO
o

Q

in
o

o

oo

o

o
o

o
o

o
I

VOo

i< r~ o
•H CT -r-»

« r-4 +1
c in

o c
iH (U OU jC +i
0> Q O
0 O 13
3 U
KfTS (3

c j;
-* (3 U
<3

c c
•rH (D C

3
•H O O
>H O iH
o o
O O U

j:: n (3

CCM

0) c
M o
o ^

£1 c
E 3
3 M
C SZ

01
(D

a o
•H
U C
(3 O
> -H

-P
0) (3£ -P
•P O

c
oP rH

C3

U C
0 O
Sh -w
4) U
U G

>
c^ o
o

c
•H OJ

.c
n -p

rH in iHO O O 01

1 t

II It t I

I I

O) ><<-» CN

o r-
i-H 00
S3. II

.-3 . 'J-•Haw
V< rH s
<3

> <3 »
-H CT

C t~
O f3 11

•H > n
o CJ 2:p 4J
H -H •«

M ui CO
U O VD
II a, II

>t e CN
o w
o z

C TT -
o a) VOH -P CT
•p ^ II

(3 tji rH
P -H M
o a) a
C 3
p >,••
a.-H M

•H rH <u

M (3 N
a 3 -H

£1 O
3 II <U

Ol CJ rH
I a
I e
I (3n to

£ a
•

>i
CM CN

Ci
1

a a CO a
a o CJ o o

•

>i
CN CM CM CM

k4



is " ! 3 S s s g s
•HP I • * • •

mo fn

I -ll
=. s S g s s £ g s g -

s

5 ? ' ' i- ^

g : " °.
s § 3 s s ;^ s - 5 ?

°

o n
O •-1

• •

1

•

(

C\ eao o
• • • •

X

c

-O E
C 0)
«3 +J

M
n
c o -p
O CO M

•H u oP 3 a
m o a

>H u f3

O 1

M -u
V4 to

o o «
CJ cu u

•H Ca n>
•H
4J —

.

•H O
3 H
S —

'

0) &
M c

1-t

3 -U 1-1

cr' nJ •rH

CO

H
M to

O
•p
M
(0

a in m VTt 03
•

o O
•

• «
'-^J c • • . . . ° -1 ° - M n ^ ti'ssx: -H m

•
• • °- ^. °. s s ?>.^5

^ ^ r^i 01 frt (11

^ S ^ O ^ CM rr, o t- ®fn "t- C --^ "

O O CM ^ ra

r- r~ vo.Ho^ooo
fN «5 CT\ o inW ^ fO CN CM O O

14

5 •
• ° °. °. °

°.
° 3 § - s ^ 2

2 « s ^_ 5^ s 2 s - - 03 . . ^ s*!?.

^ - SS2??-°--cMCM = ^

«S " s S S g S 3 S S S 3 £
O ' ' I

* C II CCM c

« ^. o 5: o s ^ s s 5 '^1 s^h| |',,
3 e <*

" "1 ° - ° s ° 3 s ^ ^ ;fi 3^

w U5 Ln H o CM H S ::! H 2 > S U > =5**l'*,***,*»»<U+JOnJ a»
'

' ' x: -'^ ^^ -U £ CO

u CO
^. o o o o o S 2 >, -2 M ^ 3***!*'

I*
'**• •'-''^ 2!

' ' ' U rs C U

S E 3 5 2 S S S S S S § S S "isl
r I*

* • ' * -u 2 o II

a ^ o n 0
<^ c u"^6 3 C

,• ,'
" • * • -H -U O O -H ..

' ' ' a o ^ 01©Wjicj. M-HI+JD]il)
O CO 00 (UUCIWOOOHo o M •M(no.rH.,X!w

m oi ^ ,^ ^ ^ ^ „ ^ ^ '-J^
I I

I ^ I a
O C^ CM I I I I g

• • • i-tCM rn©-)«T?c;7

m CM
in 10 no
O CJ — — — —
fol a,\ r-i i-t r-i r-^H H M « U X

CM CM

a c a c C
/-t 0 S-l M ar\

•H 3 a r: EH p P 0 U)
•P .•0 U u -a p fl

c CM P p N D c to «
3 0 U c U p 0 4) P VI P
Z H 0 0 c P > 1-1 U 3 MP T) a p CO 5 0 >: (L) 0 CJ

0 c CI 0 P P P
a) -H P ^ 0 1-1 a 0 C •P c

•-t
u 0 < i-i w w

3 M (-> sajcoos s6ur3.e>r



o 4J
c

•H a
« E
O ca •^^

E (0

O -p
o M

o
c u
o c

«
to

£ XJ
<u cu ID

E
<-* 01

14

O cri

C 3
O J=

c
o

u
C 0)
o j:H U
n o
n (u
4) Eh
1^

OiTJ
<U C« «

c a
o

-H 3
4J •M
(0 CJ
N a

•H
c *J
(3 CO

o

00

X

f %\JO 01 f-TWu e
p

c
o nH a

•p -u

^ -t
o <u
^1 a;
U 1

o c
CJ o p

•w u
o

la tn tx
•H > 0.

(3
U +J CtS

rJ O

1

•r^ u o
e 01
lU u

to 3
o

T) U
C 1

ro 4J
01

0) o
a

•H «
•M ^
<H CJ

5 i-" iH2 '—

'

13 V) CO
a o>
M C <H

3 -P COC 13 CJ
CO c:

c
0)p
c
o
o

CM

o

CM

IT)

o
V0

n

CM

vn

n

o

®am

o

CO
cn

tn

CD

03

in

in

on

©

©

©
in

@
CI

©H

©
cn

©
in

©

©
C7Vm

©
tn

©o
VO

©

©

©o

©

©
in

©
in
in

SI
c:^

©
PI
VO

©o
in

©

CXI

>3-

©a

GlO
. m

Gi

IT)

©m

©

©o

©
VO

©o
VO

@
in

©

©

@

©
m

©
cn
in

o o
o

o

o

o

in
o

CM
Q

CM
o

oo

o
o

COQ

O
o

CMO

Oo

o

©
VOQ

©
o

©
O

*tn
o

©
o

©
r-
o

©
o

o

©
inn

©
in

©
CM

©

©n

©
VO

©

©
VO

ao

CM
o

©
COo

©o

©
Q

©o

©
VO

©
VO

©
r-

©
o cs

o
©o ©Q

© ©
VO

©
VO

©
cnn cno VO

o o

© © ©
VO
tn

©
o

n
O

©
VO

©
tn

147

o

C
o

« -H ^C 01
C O
0 a c

E • (Up Q a> x:
01 o o
2 -Q o3 "D (0

itl o» >
c

<u „
o> a (3 j3

-P o
L; >,Co0 ft 0)

iH O
J= 3 O W

<a -H
C II llTM

U H CJ

01 c
C 0)

•H
C O O C
<0 ^ rH 3

E <3 (3 x;
•H -H 01

O ^^ l<
iH (3 (3 u
J3 > > O
(8 m

•H C -D
M O 0) C
13 -H 4J o
> M (3 -H

o a<0

—(3

M I o
u c n
II o

(3 C
> o

c: -H -H
O -P

o c
e o

—o
c

-H -P 0)

o
CI

3
o _

o. CJ
01 -H I +J
k M -P ^
CJ CJ 01 0) O
•P 0) O -H •
p a
<U 3 iltN "
J to a^\f£. a.

I I HiII I II

I I I

•H Cv* CO Q;

CM

"J"

C4

CM
r-t

U

w

CO
cn

II

CM

0%

01
0)

tn N
O -4

• 01

a.
n e

m
» to

u
rs

04

CM

I

CM n CJ 0.1 0^1H n
• « • •

>. >l
CM CM CM (M CM CM CM

OS 211:

o
*

>1

1

CJ ^1

^1

>»
CM
ici

H



0]
oa
E
O
u
c
o

w
c

\
c a>
o u

f3 U
N 3

•^ U
C -P
(0 t/3

D>
U
o

Xo

u
@)o @

in

•

©o
•

O
*

1

(N
O

«

oo r-
o o

o in
o CM

m
w

•

r~
m

•

CDo

1

o
o in

o o mo
-i*

148

•HP
(0

«J 1

M r-4

Q)

c 4->

cU (Q 0)
n) -tJ

c
o u o

o
0) n
•M o£ 'H o
0> E

•H O
o c

•->-

o
-P

0) v]

ca E

C M
o

CI W
C M 4J
O 3 1-4

•H O O
•P u &
(3 1

o to «
1-1 o
U cu
o

O
c

(1) m
a

•H —
•P C/J

r^ fa
3 M
s —
"a 9)

O CI
M C
(3 -H r-4

3 -P .H
cr ra •H

CO >J
01

iH

H
O

4J

VO

o
in

CN

o o

a
in

o
VO

a
in

a
VO

ca

a
VO
CM

O

o

CM
o

CM
o o

I

o o
o

oo o
I

CM
O

•

CM
O

ft

a
VO
CN

«

i-i

o
ft

oo
•

a
CM

ft

H VO in in o

CM
O

* o
f-H

XI

•H
t-l

(0

>
0)

CM -u
-w

• tn

o
• a.

o E
cn u Oo H o

• m
c a
c u
o o

CN -\ uO u 01
ft 0}

ao

a

a

a

VO
o

o

a oo

VO
o

o o

CM
O in

o

CN
O

a
in
CM

a.
CN CN CN CN
to K U X

cno

a
r-

•

a
CO CM

O
ft

a
cn

ft

CM
o

1

cn
o CO

•H
ft

CO
O

•

CM
rH

ft

1

CO
o

•

1

r-
o

!«

fO
CN

ft

i«

VO
1-H

ft

a
in

a
LI
in o

a o
rH

rH
o c^

o O
o VO

rH
o ao in

an
VO

ft

a
00m o

•

a
m

ft

1

O
CM

1

o
r-i

ft

1

r-H

o
ft

* n
CM

1

^f

ft

o
ft

1

n
rH

ft

1

•it

CD
rH

•

it

o
CM

ft

© ao
•c

a
CN

aH
CM

*

f-i

n
O r-i

(O
o O

- CO
o

en
a

CO o

a
VO

a
VO
VO

aon CM
rH

CM
O COc

1

o o

1

o

1

oo
r~
o VO

rH

a
<Tv

a
LI
r-

am
r-

a *
o CTl

O o
*

r~
o

1

CN
o o V

o VO
rH

a
rH
CO

a
VO

a
cn
CO CN

cn
/-(

1

in
O o CO

I

rH

1

cn
O

n
rH

1

VO
O COO

r-~

rH

a
VO
in

an
in

aon O rH
O

1

in
o rH

rH o

I

C3
o

CO
O

CO
o

a
CO

a
CM
CM

a\ o i»
c o c c

rH o oa •H e
•H p p a o 01 c
4J a u J u TD p n H
rH C CN p N c ran -H (0
3 O a: M c 1-1 p a o a p p
S r) rH o 0 p > rH ^^ M 3 (H

T) rH a -p 3 o ^ aj o ^ ao •H a. ^ O rH »_l 4J 4J p
O rH -p o t

:

o 0 C >w c c
(h CJ CO u o < S M y «
ra in 3
3 >H r-i E6uTq.5a
C? O

CO U < jo:; 3SJ:no3-:?.3aa

o
rH

I

VO
o

m
ov

c

oo u o o3 O rH
c-u ^ -a

O (3 c
r-t -H a
10 m )H
C la GH <u > o
6»-u £

•rH O rH O
>H rH m o
o ap

£ C (U
2) o <a o

U T3 01P C H^
C II ON

•H ft. ^ c:

c

C 0)
(3 rH

c
u o

c
3

2 J2
•H O 01

(U V4 -P
ua > O

(3 T) v)H

H C O
Jh O 4J C
r5 -H fd o
> Ih rH H

<U O -P
a P M Rj

x: -r^ I p
+J M c o

u o c
O II H
+J >,+J rH

r3 r3

Jh -rH

P—(3
+J

O
c

c
rl P

O -P
£ C
0) >
01 C
iH O
3 <J
O
a <ua I

01 -H JJ
u u u rH in
O U 01 01 Qo
4-> 01 Q H ft .p XI a .,1 .„0 3 IICN ^' nI
t-} CO Ot^ CU C4

1 I IIt I II II

I I t

rH CN en (3) ),

<u

U
<Q

c
c
o
u
Oi
<0

a

(d

c
•H
0>

•H

O
a>

4->

01 CN
IH

<U rH
A II

£
3 W
C S
<U -

rH rH
^ CN
<a rH

•rt II

M ro
r3 tj
> 2
<D «
^ a

a
O CN
•P w

<u «
Mh CTl

M rH
II

01

01 0
U N
0 -rH

Xi Hc
3 O
Z rH

1 a
I E
I nj

V CO



c
o
cq

0»
C

•HU
(3

Q
U
(U

C Tf
<1> Ci)

0 I

o
01 o
4J (Q
.C 01
D» <0

(0

E
O
c

•o o
c o
m M
cii ...

C 0]
O BH O
<3 M
U 0)
l-l CO

in M
0 3
U O

U
•H I

ca 4J
H 01u o
f3

CU TI
1 cH f3

E
CJ

to CO
tu

C

« CP
.H C

U (0

3

•O -H
U CO

O
(3 C '

3 E
O

HH

C CU

O V(H 3P U
f3 O
N 3H M
(0 10
CP

o

p
c
(Up
c
o
o

o

p
M
oa
cu

«

CO

(3

0«

o

in

n

r>4

W

©
in

CO

<3>o
lO

©
in

m

cn
149

oo

oo

1

•

©
CM

©
•

©
CN

•

©
•

©
CO n

O o
o

•

CN
o rH

o
•

©
CM
c

•

©
rH

•

© ©
•

© a
in

•

<?
o

•

CN
O O CN

o
«

©
CD
in

e

©
m

•

©
cn
vo

•

©
rH
VO

«

v^

vo
•

O
vo

•

mo
•

rH
o

•

oo
•

©
•

©o
•

©
•

©
•

©o
m

©
in

•

vo
o

•
o CM

o
«

rH
o

•

•

© ©
r-

•

©
CM

•

©
•

©
•

o oo
«

oo o
o

©on
•

©a
tM

•

©o
•

©
n

•

© ©
•V?

•

©o
rH

©
cno

©
a

©
o

•

©
rn

©
•

©
lOm

©
f

©n
•

HO oo
©
o

©
r-
o

•

© ©
V

©o
in

•

©
vo

•

©
in

©
in
in

•
o

fv)

o cr>

o
•

©
cn
o

•

©
rH
m

3
cn

•

©
in

«

©n
in

©n
vo

©
cnm vo

o co
*

vo
o in

o
»

12/
in

© ©
vo
PI

•

©
CO
m

•

©
*

©o
•

rH
o

•

o
o

•

©
COo

•

©
o

•

©
in

©
10m

©
in

©
vo
in

©o
vo

©
VQ
vo

CN
O oQ

©o ©o

©
CM

©
rH
VO

©
vo

©
in
vo

©
LI
r-

©
CO

o o
©

cn
©

C3

©
inn

•

©
CN
n

©m ©
rH

«

©
vo

©
CTl

•

CD
o <n

o
•

n
o Oo

© ©o ©o ©
n

©
vo
in

©n
m m

O rH
O

©
vo
rH

©
vo
rH

Ch Cl4

t. cul
t4
a.1

I

241

iCi
I

M

O

VOO

•H
01

QC
E
O
o

10 m

«* °
cu O u

U 01
• - I

4) m a>
IH ^

•rt cn a
rH II _

0 cH (u u) a>P X (U
01 o r-4

2.

c M „
rH (3 (0 u
2 > "=

tL <" -t n
CPA >3 b

o u
M U C ..
O 0) TJ

0) cu rt 44£ M UP ~ C
•H CU

CCN II u
•H C: 1

o
.p
o
>p

u
(U

rH
a
E
O

Oi C cCO oH .-^
C C (U p

3 rH fij

<1> )H XI >
B x: a

01
cu

rH ^^

ja o
(3 SH

-H
u c
ra o
> -rt

4J
(U (TJ

£ p
P o

c
o

>» II

cu(3

cu o

CU P O (U
iH C H P

CU P^ > ta

c—o
o

c
-H <D

01 P
u

O M
C I

cP o »
D. H <U

•H P rH
^ O

4) c-l O > njP H Ui -H rtP ^ P M
<aN 3 O nj

>Jtc: CO S >
I I I

I I I

I I I

<H CN cn

<N

t4

CO
cj»

II

CN
u

cn

cu
in rH NO O -4

. . 01

Vl Vl CO

cu a, rH

II II E

* © to

Id



H
tn

oaa
O
U
C
o
en

c

<3 Tj"

I

c o
o uH 3
-P U
fO U
N D

•H
C -U
(3 CO
D»

o

X

—1
(0 w
l-l

<U 01

c a P
V u) Cu n u

a p
o u o

u
n 0]
+J o£ -H (J& £
•H O —

-

CJ c
:s o

o
<!} u
•P

o
a CO

'D O

fO M
0) 4)

O IH >H
•H 3 o
+1 O a
nj o a

1 m
CJ -P
U u)

u o
O 04 «O o

XI
0) C

iH (0aH —

^

•P to
*—( Cbi

3 U
Z ~
a w
a cn
u c
n H i-t

3 -P
H

M «
CO

M CO

+J

M
13

u

o
in

®

CM

O
in

CN

w

'J

in

©

in

in

©

©

®O

©

am

a
CN4

a
in
in

a
cn
in

ao

a

a

mo

o

a

a

a

n O o
vo o CM o

«

in in mo Q fN
• • •

in CN nO

m o CT\o O
• • *

^ CNO O M

ca cs

a a
(TV CO CDo

cn mo o

a

a
CD

o

a

a

a
in
CM

a
VO in CMo CN o

• • • •

a
vo r- CN cn

CM O
• • *

oo

in
o

CN
CN

© g,

voo

CN

CTV

O

CN
o o

cr>

CN
in
o

oo

Q

CN
rH

I

I

VO n
'H o

a
vo in

a

ao
CN

an

a
CM

©o

a

a
vo
in

a
C3

O

I I

CN CN in cn

cn
o

CN
CN

a
CN

C3o

o
o

CN

o
o

o

o

a

o cno
a

CN

o

vo
O

COO .-I

o

©
CN CO
.-I o o O o

o

cn CN vo

a
CO
CN

O

am CO

© © «
1 1 t

*o cn CN CN in t~- vo in LO CO
CN CN <H O H O O O .H

a a

cn n m vo CO <nH
«

H CO « O X
>.

CN
Its:

0)
'a\ V P

c o c Ca o flJ

•H •H zi m 6 E
*J JJ P (U 0) tn C

r-t C CN u TJ -P (3

3 O •P w N c •H
l-i c c -p o o 4-1

n .H O C) c -> c > rH U M 3 U
T) f3 OJ .H a -p CO 3 a X o o x: o
4) ^ 4J r-l a c CP o ^1 -p •i-l iJ p
M <D in ^ ra o c CJ o c c
(0 u 3 CO =J U o < u I-t

3 i-l

C O
n s6

to O <

J3
(3

rt)

>
O
P
••-I

in

o

e
o
u

I

vo
o

a

m

(1) c:U (U
4J O £
01 O % o
<u o u3 ,-t

o ca c^ -P -r-t nJ
<0 (J H
C 13 (3 cH m > oC X

•H 0) r-t o
M -p <a uO CJ -P

r-t C O
O Q. CJ CJ£ e TJ 01
-P O -t ^

u o
C II CCN

(3>

c
c
o

cane
(3 r-l 3

e (3 .-js
•'^ s u)

U 1-1 G
(3 J-l t,

> •r^ o

o o c
H -P O

d -H
CJ iH .p
-P OJ (3

H M -P
U I O
U C G
il O
>iiH .-(

P (3

fiJ C
> o

a —

CJ

•P

150

-H
m
c
c
o

-w
4-1

01
<u

3

m
c

•H
0>

-H

o
a

Si
4J

XI
13 .

•H
l<

(3

>
CJ

x:p
op
M
CJ

4-1 '

CJ

u •

CN
>-t

II

CJ

l/J

3P Oa o

M -P
O 31 O '

01 H I +J 01
M j-1 -p ^ in j-i

OJ O 31 o o o
-P 01 O -r^ . . n

CJ 3 II CN 3
ai 3

I

II I

I

iA CO D<£p< G,
i I I

II I u
I I I

•-t CN CO (3»



4J
c

M 6
•H C
0) •^^

o aC JJ
E M
O 01

0 -P
c

C b]
O

T)
01 C
e 13

a
-P BH CD

»-» -H
(3 0)

C -P
a co w

O (U

c u
0 a

•H tt)

01 £-1

CI

(U "O
U C
ci fd

CJ

a -
<n

u e
O 0)

M-l ^
H

M
C T3
O 0)

•H +»
4J KJ
<3 rH

iH O
<D q:
U I

w c
o o

C 0)

O

fO U
N D

•H M
c -u
(3 CO
C5>

U

X

c
(Up
c
o
u

o

o H •P
P

.-4 13 o
(3 > 0.

•H H ap 4J m
O K

ro ^
0)

"5
•rH 01 o
E u
01 3

Co

1

c P
OS

a) Ch

a
•HP to
t-l t, .H
3 o i-l

S H
•D 01 t/1

0)

c rH
f3 r-(

3 u c/1

cr rS O

W
«

©
•

©
•

©V
V

«

© ©
in

*

ro
O CM

o
•

CM
o

«

f-i

o
*

n
W

03
in

©
m

•

©o ©
•

©
CM
VO

©
COm

•

CM
O oo CM

o
•

O
•

u
©

«

©
•

©
m

©
vo

©
CM
m

©
VO

•

eg
o oo o oo

n
•

©
CM

•

©
•

© ©om
•

©
•

o
«

CM
o

•

ro
o CO

o
•

03m
«

©
m

•

©
VO

•

©o
in

•

©
en
vo

•

©o
vo

•
o

•

CM
o

*

I-l

o
•

o
•

m @
fn
<?

•

©
iH

•

©
03

•

© ©om
•

©
in

•

in
o

•
o

•

CM
o

•

.-1

O
•

CM
W

03
© ©om

•

©
in

©
in

©m
•

CM
o

«

o
o o

*

oo
•

n
en

•

©
•

CM

•

©
n

•

©
CO

•

©m
•

o
•

r»
o

•
o

•

voo
•

a
•

© ©o
•

©
von

•

©
vo

•

©
CM

•

CMO
•

o
o

•

©
vo
o

«

©
vo
Q

•

m
M

@
r>

•

©
in

•

©o
m

•

©
vo

•

© ©m
tn

•

ro
O

•
o

ft

©
o

©
cno

•

CN
H

©
IT)

in

©
ro
m

©
If)

©
in
m

©
vo

@
in

in
o CM

o
©

LO
o

©

©
m

©nn
©mn

©
(MM

© ©o .-1

o o
o

©
o

©
C3

c
W

©
CO
in

©
m

©o
vo

©
in

©
VO

©
vo
VO

CM
o oo

*

O o

fn
© © ©

in
vo

©
CM
VO

©
ro

©o CO
o o

©oo
©

03o

<N
H

©
VDn

© © ©o © ©o 00
o

LOo CO
o CM

O

H © ©
n

©o ©
n

©
in

©
ro
lO

CO
o o

©o
<-i

©
VO

151

m
•H
M
>

03

O
• D.

<U 6
U Q
(3

(U

O

o
t-i

I

voo

m

c

o
u

0) M J3
3 O ra
d*-p

o u
nj fa

(8 >H >
c

a)

d> -u <a
•H (U +»
M ^ co Q. a
o o -w

u u
•P c c
C 11 It

•W t. M
o»
c

E (3 (3

M <a M
•3 > (3

J3 > >
<a o

c +j <n
Vl o o
nJ -H 0} JJ
> M O (3

<u a
E a ca
O M 4J
u I o

c c
II (U O
>i 1-1 -H

O -P f3

U r* c
oj > o

O -P
J= -H
•P ^4

o
o

•a
c
(3

C
o
o
o

o
01

CM
«
c
o

c
3
M

CM

CO

II

0 O 1-1 ^ ^
V4 Q Op -p a

p la o—O >W 01
C M

C O 3
-r4 4J U o _

01 -H I-l 1 4J
u v< aw
O U 6 01 01 o oP 05 o O -r* . .
•P XJ U a .;[..,
O 3 II II <N» VI ^J)

v4 Ci.|a«ic:: 04 C4
> I i

! I I
" »

»-l CM ro Q) *

I in

01

<u
N

01

(1)

04
£
<a
01

U

Cn

(3

• •

CM CM
Pi 2Ci

1 1m til t4j Ct4 C14

fai O4! P4i H O4I
• • • %

>i >i >< >.
CM CM CM CM CM CM CM
1«

I

C4I

04

^1
£1

2Si



c
•H

(0

a
U H
<u ^
c

o c
lU

C E
o c

•H^ nj

O u
w (UP
BJ c
c

•M C

E
O atP 13

•H -H
(0 (0

O 3
ax:
s -p
o c

CJ w
ti

o a>

0) CJ
c .-a

O lU

13

O C
M (3

O -
CJ

^t'
H »

a< i-t

IH -a
E o
o -u

CO nt

c «
(3 I

c
4) O

\
C 0)

O M
•H np P
<0 O
N 3

C
<up
c
o
o

p
M
O

rg

CU-P
•H flj

•M >
3 -P iHS O i-H

•H
,«

(U 9) Wu in
(3 M
3 3
cr o .H

CO CJ
1

O 01

o
>iai
>^

i M
3 C5

M

CN

CN

CN

to

O

'I'

CN

en
CN

C4

CM

C3
CN

o

CN
in

a
in

o
"J

«5

CN

CN

CN
m

o
vo

cn

m
m

m

CV4

G^

% • •

vo CO

• • •

00m m
• • •

in

vo m
CN fn CN

• • •

VO in
VO vo vo

• *

o 03
vo VO

« •

o 00
in in in

• •

a\ vo
in in

• « •

CN

CN

o
vo

m

o

o
vo

vo
in

o
CN

CD

vo
m

fs
in

CTl

O

o
CN

152
o

C3
CN
CN

CN

o

o

oo

cn
cs

3
CN
cn

CO

Cv in
o

• •

CN
o

• • •

m m o
• • •

o
o

in
o

ino

ao

oo

o
o

oo

oo

QO

o
o

oQ

Oo

oo

oo

oo

oo

oo

00 o o fn tn
vo o o O O

•
• •

o o o .-1 o
vo o o o o

• • * ft

in vo CM
in o o O o

• • » •

m vo in o om o o o o
• • • * «

B
ap

TO
ap
n>

—

(

0)

u
• I

c c
O OH -HP u
U (3
<a >

n

c c

o
>-<

I

voQ

a.

in

C
o

x:
o
o
TJ
C
CO

C
o

x:
o
u
u
4)
0)

03 a a

U Si
a) m 13
U
O TI M
O 13

o >p
>^ cO U OP 0) -H
CJ iH M
(3 0 0

4J
•'i

o n uP ^ u
O O II

•H XI >,a e
s >.
O 01 ..

O C
M O

t} O ri
M jQ -P
<a E n

3 P—Co
c

C -P
c <3 a.

oi

c

ĉ
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The Effect Of Course Content Upon the Pactor Structure
Of Student Ratings: A Maximum Likelihood Analysis

Pacultymembers typically object strongly to using a
rating instrument to evaluate courses in different disciplines
When the rating data becomes a means to compare or select a
"best" teacher. That is, faculty members argue that the
course content can dramatically affect ratings. This, in fact
may be the case for general rating items used to assess the
"overall quality" of a teacher or course. For example, the
content of a calculus course as opposed to an abnormal psy-
chology course might cause students to feel that they had learned
more and, as a result, rate calculus instructors more highly.
Perhaps, and probably more likely, calculus would be perceived
as more abstract and less relevant, and therefore, the
mathematics faculty will receive poorer student evaluations
than psychology professors.

Rayder (1968) reports having faculty in the School of
Education at Colorado State College evaluated by over four

thousand undergaduates in eighty-seven courses. The basic

idea of the research was to ascertain the extent of the in-

fluence that background variables, like student sex, grade

point average, etc. had on ratings. The effect of these

variables was consistent with the literature already re-

viewed in this proposal: these variables had little or no

influence on ratings. However, one other aspect
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Of th.s study is iraportant here. Rayder also attempted to
use the teacher's ..subject area., as a predictor variable
in a regression analysis to measure its effect on three
general ratings. Results indicate that subject area ,by
department in the school of education) accounted for less
than ten percent of the variability in each of the general
ratings

.

unfortunately, Rayder does not provide enough infor-
mation to determine exactly how "subject areas" were
classified (or divided) or the significance levels of the
predictor variable. Presumably, the "subject area" vari-
able was based upon the means of the overall ratings for
all courses in a particular subject area.

Even though Rayder • s evidence is inconclusive, it is

important to note the suggestion of an effect of content
area upon general teacher ratings. That is, student ratings
may not be generalizable over content areas. Centra (1973)

also supports this hypothesis by speculating about dif-

ferences between students' perceptions of "hard" science

courses and humanities although he provictes no empirical

evidence for his intutitions.

The purpose of the research described in this section

will be to determine the effect of content area (between

disciplines) upon the generalizability of the factor

structure derived from the specific items of a rating
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instrument. The null hypothesis will be, of course, that
no differences in factor structure should occur due to
content. However, intuitively, one would expect large
differences in factor structures when comparing ratings
Of social sciences course (i.e., economics) with mathe-
matics courses (i.e., calculus), or language courses
(i.e. , German)

.

Method

Subjects. Courses in four section of economics,
six sections of statistics and five sections of German
V7ere rated with a common questionnaire at the Uni-
versity of Massachusetts. The total sample sizes by

"subject area" are 962, 204 and 100, respectively.

The student populations in each of the courses are com-

posed of freshmen, sophomores, juniors and seniors taking

these courses as a requirement or elective. The teachers

are all full-time University of Massachusetts faculty

members meeting three class hours per week with their

students. In both economics and German courses, teachers

are giving common final exams. All sections of German

have, in addition, common texts, and syllabi. Portions

of the economics syllabi are also common (covering the

same substantive topic areas) utilizing identical texts

and final exams with some common test questions. Alter-

natively, the mathematics sections are using a common
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textbutnot following con^on syllabi, nor are the faculty
meznbers collaborating on a con^on final exam. However,
in this case, the nature of the course material will
allow selection of similar problem types and, therefore,
provide a rough index of achievement for each section.

^

^^^^^^^^^-^^^^-^^^^^^^ Rayder (1968)
attempted to determine the effect of course content area
and/or discipline upon teacher rating outcomes. His
data did not prove to be very useful, unfortunately, in
providing an answer to this question. Even though this
current research will examine a similar question (e.g.,
the effect of discipline upon the factor structure of
rating instruments), the experimental groups (German,

economics, and mathematics courses) and data analysis

techniques will be quite different.

The subject areas of economics, German and statistics
were selected under the assumption that effective teaching
methods within each discipline might be quite different.

Consequently, the question of whether or not the five

basic dimensions (rapport, skill, organization, difficulty,

and general course attitude) described in earlier sections

of this paper will remain invariant over the different

disciplines will be considered. To be a bit more specific,

maximum likelihood factor analysis techniques (Joreskog,

19 71, a, b; Mulaik, 1972) will be used to demonstrate the



170

varxance-covariance matrix, and also the variance of the
unique scores in the typical factor analysis .odel.

If content area has no effect on students' assess-
ments of colleqe tear-her-=' vge teachers teaching abilities, the factor
structures between groups should be identical. The
analytic techniques necessary to resolve this question
have only recently been developed (Joreskog, 1966) and
the actual computer programs perfected by Van ThiUo and
Joreskog (1970). These methods have not been widely used
in social sciences research. Therefore, a thorough dis-
cussion of these methods will undoubtedly benefit those
reading this dissertation. The discussion that follows
in the next few pages will not include proofs. Complete
references will be provided to allow the interested reader
to return to the original articles whenever he/she is
motivated to do so.

Factor analytic techniques can be described along
a continuum (Mulaik, 1972) with exploratory methods at
one end and confirmatory methods at the other. Explora-
tory factor analytic techniques are the methods most
widely used by contemporary researchers. More often

than not, these researchers use exploratory methods to

reduce a large set of variables into a smaller number of

easily understood underlying dimensions (factors). These



dimensions are then attributed with a certain amount of
"ineaningfulness" within the context of the experiment
and the meanings of the original set of variables.

confirmatory factor analysis, like exploratory
factor analysis, is a label descriptive of a number of

"

different methods which may be used to demonstrate
that a set of a priori dimensions are replicable under
different experimental conditions, especially, different
groups Of subjects. Some confirmatory analytic tech-
niques allow researchers to "test" hypotheses about the
factor structure of observed data, perhaps collected
from several different populations. Excellent examples
of this type of methodology are presented by Joreskog

(1971, a, b) and labelled as maximum likelihood factor
analysis. Other methods also seek to determine the

similarity of the observed factor structure to some
a priori structure, but do not use statistical tests of

significance. These methods are called Procrustean

techniques and the goodness-of-f it criteria are typically

functions describing the least squares fit between the

observed and hypothetical structures (Evans, 1971; Mulaik,

1972).

In the paragraphs which follow, Procrustean tech-

niques will be described briefly as a vehicle by which

to introduce and point out the major methodological
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advantages one gains by using the .no.e powerful .axi„u.
ixkelihood procedures. The discussion will describe the
two types Of techniques i„ the order in which they have
been introduced, but firc;+- Uv- • ^ ^

,
OUT. tirst, a brief digression to pre-

sent the general factor analysis model and define
terminology.

The general model for factor analysis (Mulaik, 1972;
Joreskog, 1971) can be represented as:

y = Fx + z.

The (p X 1) random vector, y, of observed variables can
be equated with a factor pattern matrix, F, of order
(P X k), a random vector of factor scores, x, of order
(k X 1), and a random vector, z, of unique scores of

order (p x 1)
. it is typically assumed that E (y) =

E(x) = E(z) = 0, E(yy) = z, E(xx') = and E(zz') = ^.

These assumptions usually imply that the variance-covari-
ance matrix, z, has the following form:

Z = F $ F' +^' . (1-2)

It is usually assumed that $ is the identity matrix when
the factors are to be orthogonal to one another and y is

a diagonal matrix of unique score variances. The equation

(1-2) is the general structural model for both Procrustean

and maximum likelihood factor analytic methods. As we will

see, the differences between these methods is entirely

due. to the measures of "goodness-of-f it" between the
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structure of the observed data and the a priori or
hypothetical structure.

In orthogonal Procrustean factor analysis, as one
example, the observed factor pattern matrix F is rotated
by an orthogonal transformation matrix, T, of order
(k X k), under the constraint that (TT' - i) = q, to
the target matrix, F* (Mulaik, 1972; Evan, 1971):

FT = F*.
^,_3j

The target matrix, F*, has the desired a priori structure
to which the observed data is being transformed. One
popular goodness-of-fit criterion is "that the sum of
squares of the matrix E = (F*-FT) to be a minimum under
the restraint that T is an orthogonal matrix" (Mulaik,

1972, p. 294). This is typically done by minimizing
f= Tr (EE-) = Tr [ (F* - FT) (F*-FT)

•
] . The problem,

then, becomes one of finding the transformation matrix,

T, which satisfies the conditions; described above. The

matrix can be obtained by a complex process involving

Lagrangian multiples or the use of algorithms which

approximate the Lagrange process. Complete details and

proof of this procedure are provided on pages 295 through

299 of Mulaik (1972)

.

The previous discussion of the orthogonal Procrustean

factor analytic technique does not adequately represent

the many different types of solutions available using
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this methodology, but it does provide the reader with a
Simplistic understanding of the process for comparative
purposes. Prior to proceeding to the .axi.um livelihood
techniques, several other points should be noted: a) the
-trix can be completely specified, partially specified
(confirmatory factor analysis) or completely unspecified
(exploratory factor analvsiq)- +->.^dnaxysisj, b) the ma^or problem asso-
ciated with orthogonal Procrustean solutions and other
types of solutions (e.g., oblique solutions) is the
criteria for goodness-of-f it : they do not allow for
statistical judgment of the similarity of the factor
structures. However, Joreskog (1966) has avoided this
problem by applying the likelihood ratio technique to
the problem of fitting observed data to a specified
structure. This method does allow for statistical

decisions about the similarity between the observed
and hypothetical factor structures.

One might want to argue that the method of maximum

likelihood factor analysis is in effect a special case

of Procrustean analysis, but with a statistical criterion

for goodness-of-fit. While it is true that the general

model, (1-2) describes the structure of the variance-co-

variance matrix of observed scores in both techniques,

there is no attcinpt to rotate the observed factor pattern

to a specified structure in maximum likelihood factor
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analysis as there is in the Procrustean .ethods. What
occurs in the ™axi™u™UKelihood method is the following-
the Observed data are used to produce the „axi„u™ liveli-
hood estimates of F, and . under the null and alterna-
tive hypotheses which are then used in the appropriate
naxin^u™ likelihood functions as the numerator and denominator
in the log likelihood ratio criterion, respectively. This
ratio, under center conditions, approximates a large sample
chi-square statistic. Before describing these techniques
in detail, a brief but necessary digression.

The general model (1-2) win be modified to deal with
several experimental groups (economics, German and mathe-
matics classes) used in the current research. In parti-
cular, the model (1-2) will now read:

= Fg*g I'g' + % (1-4)

where g = 1 to m(m =3) for the number of experimental
groups. The initial question of interest will be whether
or not F is invariant over all experimental groups of

subjects and that F is composed of five factors or dimen-

sions (Skill, Rapport, Organization, Difficulty, and

General Course Attitude) as discussed elsewhere in this

dissertation.

The following assumptions will be required in the uses

of maximum likelihood factor analytic techniques for several

populations

:
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1. The several populations must be clearly defined
and inde£endent of one another.

2. The observed variables have a multinormal distri-
bution in each population. [This is necessary to
insure that each observed variance-covariance
matrix, Sg, will have a Wishart Distribution
(Joreskog, 1971)].

3. Each Sg has a Wishart Distribution (then the
maximum likelihood methodology yields a large
sample chi-square statistic as a measure of

goodness-of-fit for the overall analysis).

4. The usual assumptions of the factor analysis

model (1-2) hold in each population.

In addition, a special case is assumed to hold for this

research. That is, the same variables are being measured
in each of the three experimental groups and the entire

factor pattern is invariant over those groups. This

means that the same variables load on the same factors
in each group and the loading of each variable remains

approximately identical in magnitude in the factor pattern

of each experimental group.

The anal ytic procedure . The first hypothesis of

importance will be the hypothesis of equality of the

variance-covariance matrices of the observed variables,

i.e..
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If it can be shown that the variance-covariance matrices
are identical, then it beco.es an easy process to estimate
the number of factors in each experimental ^roup when the
covariance matrices y ^it u-.dances, L all have the same structure
specified in (1-2). The te^-t-ine test statistic for this hypothesis
is approximated by:

= N- log|s| • log,
3^1^

Where S
= ^- ^l^n^S^, the pooled variance-covariance matrix

^''^ = gll^' the total number of subjects in all three
groups. It should be noted that M is distributed approxi-
mately as a chi-square with degrees of freedom:

d = k (n-l)p (p+i) . ^_g^
If M is non-significant (the variance-covariance

matrix is invariant over the experimental population)
, it

becomes a relatively simple procedure to determine the

appropriate number of factors in F which must be invariant
over groups (see Joreskog, 1969). Hov;ever, should M pro-

duce a significant result, then H is untenable and we

would want to proceed with additional analyses to deter-

mine the similarities as well as the dissimilarities in

the factor structures (e.g., F $ or H' )g' g' g
*

The hypothesis of equ ality of number of common factors .

i.e.
,

U^: = k2 = k3. The test of this hypothesis is

achieved by an unrestricted factor analysis with k^ elements

fixed in Fg and/or 0^. a solution is unrestricted when
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the number of fixed elements is less than or equal to
the square of the number of factors (or columns of the
(k X k) transformation matrix, T) . if our equality of
number of factors is to be based upon an orthogonal
solution, then set and fix Hk{k-1) zeros in Fg. Alterna-
tively, if the solution is to be oblique, then fix

diagonal = i and k(k-l) zeros in Fg. Each analysis
yields a chi-quare with = Hlip-k)^ - (p+k)] degrees
of freedom. The overall number of degrees of freedom
is possible because the groups are independent, so the

log likelihood ratio statistics can be added (Joreskog,

1966, 1969, 1971 a). The ratio itself for each group,

stated as

:

-^ng[log|^g|+Tr(SgEg-l)] (i_9)

represents the maximum likelihood of observing the matrix

S in the set of all matrices of the form (1-2) and let

^fig= -'sngdoglsl+p) (1-10)

represent the maximum likelihood for observing the matrix z

in the set of all positive definite matrices of order

(p X p) . The log likelihood ratio is then L= (L /L^ ).

However, rather than maximize the log likelihood ratio

for each group, Joreskog (1966, 1967, 1969, 1971 a, b)

argues that it is easier to minimize:

The statistic for the overall hypothesis, Hj^ , for all
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groups is just two (2) times minimum F (a proof of the
relationship between the likelihood ratio, L, and equation
(1-11) is provided in Joreskog, 1967).

If the hypothesis of a common number of factors is
tenable, then we proceed to test the hypothesis of an

'

invariant factor pattern, i.e., H^: = F2 = F3. This
common pattern may be completely unspecified or specified
to have [(k-1) or more] zeros in certain positions plus
one fixed non-zero element in each column of F. This
means there will be g>k2 fixed elements in the specified
case. The chi-square is obtained by estimating F,^^,^^'

$3,H'-^,4'2, and>F3 ^^^"^ ^1' ^2' S3 (the observed vari-

ance-covariance matrices) simultaneously. This yields
a minimum value of F, such that twice F is a chi-square;

2Xp With degrees of freedom equal to dp = ^2mp(p+l)-

pk+g-i^mk (k+l)-mp where m equals the number of groups

(three in this case). To test Hp given H^^ holds, the

test statistic is X^.^^Xp-X^ with degrees of freedom

equal to dp.^=dp-d^.

If this hypothesis is found to be tenable (non-

significant chi-square) , we might then proceed to a

more restricted structural model and test, Hp^:F-j^=

F2=F3 , ^j^=H'2=H'3 . To test this we must estimate F, 0-^,02,

$3, and Again, twice minimum F is a chi-square, x^
F

with degrees of freedom equal to d^^ = ^5mp(p+l) -

pK+g-JjmK (K+1) -p. The test statistic for is -x2FT '^Fl' F
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with degrees of freedom d^.p=dp^-dp.

If this hypothesis is also found tenable, we will
proceed to test the hypothesis of equal factor patterns,
factor variances-covariances,and unique score variances,

"f4>H'= ^1 = ^2 = F3; ^3' ^= ^2= ^3- This is a
'

stronger hypothesis than since includes cases
Where E is not of the form (1-2). This hypothesis '

Hp^^ is tested^directly on the basis of pooled-S, where
pooled-S = 1 J.n^S^and n n^. ^he test statistic

^F$h"e" ^F$H'
" ""^^^ degrees of freedom, dp^^.^ =

^F^^> ~ " ^P(P+l)-pk+g-J5k(k+l)-p.

It is probably more likely to expect that (identical
factor patterns), (equality of factor patterns, unique
score variance, and the factor score variance-covariance
matrices) will not be obtained. If, however, the factor

patterns and factor variances proved to be statistically

dissimilar over groups, then this would suggest that

course content area or discipline does indeed affect

teacher ratings on multidimensional instruments. In

effect, comparisons of teaching abilities for faculty

members within different disciplines should not be made

on the basis of the factor scores alone. Perhaps, some

method could be developed to control such dissimilarities

in ratings which would permit limited comparisons of

teachers across disciplines.
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The Object Of the analysis in this section was to
clearly demonstrate the stability of observed factor
structure (representing the dimensions of teacher "skill",
teacher "rapport", course "content", and course "organi-

^

zation/structure") over each economics class section as
well as other disciplines (statistics and German) . How-
ever, the actual maximum likelihood analyses necessary
to test the complete factor structures could not be
performed because of storage limits in the computer pro-
gram. The capacity of the Jorsekog (1971) program as

originally written was too small to handle the number
of variables and populations in this study.

The post-course questionnaire used to obtain the

current data had twenty-four specific items. Even

though a total of twenty-four variables did not exceed

the operational limits on Joreskog's program, the number

of variables combined with the number of factors (four)

and populations (four) contained in the study did.

Therefore, the small internal program limits combined

with an insufficient amount of time to properly expand

the SIFASPF Program to handle the amount of data con-

tained in this study were responsible for the incomplete

results reported here. (The actual SIFASPF Program is

very large, having over 2,000 logical steps and some
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thirty-seven sub-routines which require nearly 150k
CPU computer capacity to load. Consequently, rewriting
the program without documentation proved essentially
impossible.) The current results, then, are based upon
only a subset of the original data descriptive of three
teacher/course dimensions: teacher "skill", teacher-
student "rapport", and course "content" coverage. There
were 17 (p--17) specific items which made up these three

factors. Unfortunately, several limits internal (also

not discussed in published literature) to the SIFASPF

Program were not compatable with one of the initial

analyses (U^) and lead to a failure of a follow-up analysis.

These program and empirical failures will be described at

.length in the paragraphs which follow.

Maximum likelihood hypotheses of the type described

earlier must be tested sequentially. For example, the

test for equality of the variance-covariance matrices (H^^)

over economics sections required some assumptions about

the number of factors (k) which far exceeded the program

limits. The number of factors (k) has to be set equal

to the number of variables (p=17) to perform this test.

The program limit on k turned out to be ten in this instance

In fact, a further reduced subset of data (and two factors)

was also too large for the program with its current para-

meter limits. Therefore, no overall test of the equality



183

Of the total variance-covariance matrices could be per-
formed. This test, While extremely useful, was not
critical in proceeding with other analyses to test for
the optimal number of factors (k) and the equality of
the factor patterns (Ag) for economics classes

Tests for the optimal number of factors {E^) were
expected to indicate that three factors were appropriate
to explain the intercorrelations in the data. The
results of the maximum likelihood test (H^^) proved to
be highly significant {^^ = 1357.52, df = 396, p<.0001)
for the four economics classes together as well as for
each individual class section. This result indicated
that the optimal number of factors needed to explain
the specific rating item intercorrelations must be

greater than three. This suggestion of more than

three factorswas quite surprising since more traditional

factor analytic methods (orthogonal, varimax rotated

factors) had shown these three factors ("skill", "rapport",

and "content") to be highly interpretable and reasonably

consistent over economics class sections. However,

Nunnally (1967) reports that maximum likelihood methods

tend to, as a rule, over estimate the number of factors

present in data obtained from any given populations.

This could be a result of working with large numbers of

subjects. In this case, factor loadings which are
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normally small (less than .20) would beco.e significant
and, therefore, lead to an inflated number of factors
necessary to explain a set of data. The reader should
note that an optimal number of factors must be deter-
mined before additional hypothesis testing can be done

"

using Joreskog-s (1971) maximum likelihood procedures.
However, as mentioned earlier, the program limits pro-
hibited further analysis. Specifically, a test of the
equality of the factor structures (H^.^) could not be
Obtained. This analysis is dependent upon the results
of in the following manner: the chi-square for equal
factor pattern matrices (H^.^^) equals chi-square H,

minus chi-square
. m addition, the lack of a set of

.consistent factors over economics classes would have

implications concerning the expectations for consistent
factors over disciplines. If variables inherent to a

rater population or individual teachers affect the con-

sistency of factors, then the affect of discipline upon

the factor structure could not be assessed. This latter

statement is a problem for the current analysis in

addition to those already described for maximum likeli-

hood techniques. The combination of these problems

prohibited the completion of all the analyses required

in this section.

In lieu of these difficulties, there were two possible
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courses of action- i ^ -t-^ ^action. 1) to further reduce the number of
variables and fart-nrQno tactors, ana proceed with additional
maxin,u. likelihood analyses; or 2, to try so.e alter-
nate method to determine the similarity of factors
over disciplines.

The first alternative failed, since reducing the
number of factors to two still required a sufficiently
large number of variables to prohibit some of the maxi-
mum likelihood analyses. Furthermore, this would mean
analyzing a set of four factors, two at a time over
four populations. This would produce a very large
number of comparisons, which at best could only approxi-
mate in accuracy the total maximum likelihood solution.
Therefore, further maximum likelihood analyses were
abandoned until Joreskog's program limits have been
sufficiently increased. Option two comes from Nunnally
(1967, p. 356), who suggests that, rather than try to

compare factor loadings, one might try cross-validating

factors. That is, one might correlate factors obtained
from different subjects rating the same teacher. While

this method might work for the economics class section,

one could not hope to determine the consistency of the

factors over disciplines. The "disciplines" effect was

the major focus of the analysis of this section, and so,

this procedure was also abandoned.
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Hopefully, the SIFASPF Program will be expanded at
some time in the irmnediate future and the important
analyses described in this section will be completed.
However, the expectation of identical factor structures
over identical economics sections, to say nothing of
different disciplines, seems a little less likely based
upon some newly discovered literature. The literature
contains evidence for this statement in addition to
that of the problems with over-estimation common to
maximum likelihood methods. Nunnally, to be more

specific, has further pointed out that factor structures
may vary with rater population characteristics, such as

sex, age, and education level. If this is true, then

factor structures will probably vary over identical

courses as well as over disciplines, due to numerous

rater population characteristics. A definitve answer

will have to wait until further analyses can be performed.

In conclusion, it appears that current analytic

methods may not be adequate to sucessfully answer the

question of whether or not course discipline will affect

factor structures derived from specific rating items.

However, additional evidence has been reported which

suggests that such structures may not be consistent over

identical courses taught by different teachers. This

does not mean that the research project is without merit
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or that it Should not be given further consideration,
but that the appropriate analyses are beyond the scope
Of this dissertation.
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Prepared by: Th^ Center for_l„structional Resources and I.r,rove-..ent (C.RI): Lvaluation and Research Program

Instructicns

;

s..c/lT-U^'cX^t ,^'<^il<^"ing information in the appropriate

that
,

you answer each ite.^S th^ Ji^stio^Llre'^nTt^L^ht^Srand£an|ia manner. Jhe data you provide will helo deterilEi^fHTToteof student opinion m aecisicns about faculty promotion and tenurethrougnout tnis car.pus. How useful student data becomes in the
'

University's personnel decision process depends entire!" ipo^ howseriously you respond to rhe questionnaire" items .

^

-^l^^
information ycu provide is c_ompletely confidential and willno. pe available to a faculty member u^Tl-A^u^lT}Tr~At th?stime, faculty members will have access to the summ.ary daxa on^' (e -

nir:an reopcnse scoreG and standard deviations) in th^ form o^ a"'f<na^formal written report. The same report will also be available tostudent participants.

If y<m have eny qu^^^-tioj-n Der'ainin? to this nu^r Monnair*-
pl.-.ase ccncacr the Center for Instructional Resources and Improve-
ment, Room 12 ;jA, Graduate Research Center and ask for Hal. Than'-
vou.

Hal Bsttencourt
(5-0328 or 5-0868)
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The content area cf this course is
!• economics
2 . German
3. math S stat

Your overall grade point average is
1. 3.40-4.00
2. 2.80-3.39
3. 2.20-2.73
4. 1.60-2.19
5. below l.GO

'^t! T^or^"' ""'"^ ^^^'^^^'^ --ester only
2. 2.80-3.39
3. 2.20-2.79
»+. 1.60-2.19
5. below 1.6 0

tMark your college

:

1. business
2. arts and sciences
3. education
4. engineering
5. other

Are y^u a:
\. Freshman
2 . SoDhoaiore
3 . Juni.cr
4. Senior
5. Graduate

Is this course V7ithin your major, minor, other:
1. miajcr
2 . miinor
3 . other

This course is (was)
1. required
2. elected

I'/hat grade would you feel satisfied with at semesters end"'
1. a
2. b
3. c

d
5. pass/fail

How much do you expect to learn from taking this course?
1. much more than other similar courses
2. slightly more than other similar courses
3. about the sajne as other similar courses
4. slightly less than other similar courses
5. much less than other similar courses
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Hov; relevant is the content nf ^y.Ar.
occupation or profession! ^^^^ expected

1. exuremely relevant
2. highly relevant
3. somewhat relevant
^. only remote relevance
5. completely irrelevant

V/hat type of classroom environment do you prefer to inighly structured (formal lecture) ^^^"^'^ =

2. mostly structured with some discussion

2. moderately heavy
3 . average
'4. moderately low
5. light

Your interest in this course is best described as

•

1. very high ^'
2. moderately high
3. average

moderately low
5. very low

Kow much time do you plan to spend on this course comnar^ri i-oother courses you have elected (even though ?hls course may berequired ana not elected): '-uurse mav De

1. considerably more
2. som.ewhat more
3. about the same
*+. somewhat less
5 . much les £

V,^at class size do you learn most efficiently in:
1. 5-15 students
2. 16-30 students
3. 31-145 students
^. larger than 45
5. class size is irrelevant

).

Which fields of inquiry to you prefer?
Indicate your preference by Rank Ordering questionnaire items
16-20, where "1 = most preferred, 5 - least preferred".

Humanities (e.g.. Language, English, Philosophy, Music, etc.)
1. most preferred
2. moderately high preference
3. average preference (some desirable £ undesirable courses)

moderately low preference
5. least preferred
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"^'l^'^Ztl Irinr/J'--' '^y^^°^o^y^ sociology,
2. moderately high preference
3. average preference (some desirablp f ,,r.A • .moderately low preference undesirable courses)
5. least preferred

Social Sciences (e.g.. History, Polii-ical S-.-enrP - •
^1. most preferred

-^-l-xucij. ^science
, economics)

2. moderately high preference
3. average preference (some desirable 8 unde<? i r^^Ki ^moderately low preference

undesirable courses)
5. least preferred

''^'"'^^sl Trtfl^lir'
(e.g., Botany, Zoology)

2. moderately high Dreference

I' ZZtll P^^f^^^^^^ desirable S undesirable courses)H. moderately low preference courses;
5. least preferred

Mathematics and Statistics
I. most preferred
2. moderately high Dreference
3. average preference (some desirable S undesirable courses)"4. moaerately low Dreference courses;

5. least preferi'ed

How many years of formal instruction and/or informal exposurehave you had to this particular subject:
exposure

1. no previous experience
2. one year (i.e/, two semesters) or less
3. one to two years

two to three years
5. more than three years

What is your average grade for previous course(s) in this
particular subject only:

1. A
2. B
3. C

D or less
5. Not applicable

Overall, how effective was the instruction in your previous
courses in this department (i.e., how much did the instruction
facilitate learning?):

1. generally, very facilitating
2. moderately facilitating
3. average facilitation
U. below average facilitation
5. this question does not apply to me
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i?on?''?r^'
Students tend to fill out teacher/course evalua-tions in a conscientious manner: evaiua-

1. strongly agree
2. agree
3 . no opinion

disagree
5. strongly disagree

Generally speaking, teacher/course evaluations are worthwhilebecause faculty members use this data as feedback to illr^^letheir teaching and courses: -

1. strongly agree
2 . agree
3 . no opinion
4. disagree
5. strongly disagree



Subject: F.-a.l Questionnaire ahr . t Student's Opinior^ of Conpo-pCourses and Inari-iir.-h-i nn ^^piniorp oi College

ment^rr^-^?^^''?
Instructional Resourcr.s and Improve-ment iCSJil): Evaluation and Research r-'otn^fim

courses una instruction

I¥ep!ired by: Pie Center for Instruct
" - \^ \ - O

'ogram

In Fs t rue t i on s

:

space
please provide the following information in the appropriate

P-
^^?^-.^'^^;^-^^^^s^eet: STUDEITT & SEX (1 = female

ty.:^ f^^' name IS not required. It is extremely import«Atthat you answer each item on the questionnaire in a thov.^^htful ^dcandid manner. The data you provide will help deterS-fitHrFoS
?lio'^^1out ??t^'°^

decisions about faculty^romotion and teniae,th..o.ghout this campus. How useful student data becomes in theJniversity's personnel decision process depends entirely ipon howsr^riously you respond to the questionnaire items.

•n p^o^r-nation you provide is comnletelv conf i dftnti ^1 and-will not be available to a faculty mi^IIb^FlIHtil August 1975 . Atthis time, faculty members will have access to the summary dat-oniy U.g. ,
nean response scores and standard deviation^) in theform of a final formal written report. The same report will alsobe available to student participants.

If you have any questions pertaining to this Questionnaire,
please contact the Center for Instructional Resources and Improve-ment, Room 125A, Graduate Research Center and ask for Hal. Thank
you.

Hal Bettencourt
(5-0828 or 5-0858)
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The coa...nt area of this co\>-se is:

1. economics
2. O'jrman
5. Liath and statistics

What fer^,^.. you expect to get in this course?
1. A
2. B
3- C
4. D or less
5. Pass/Pail

Sid you learn as much as you anticipated in this course?

2* much more than expected
2. more than expected
3. about the same as expected
4. less than expected
5. much less than expected

How relevant is the content of the course to your exDectcdoccupation or profession? ^ expectea

1. extremely relevant
2. highly relevant
3« somev/hat relevant
4, only remote relevance
5- completely irrelevant

Given yo-or personal objectives, the work load in this course

1 • heavy
2. moderately heavy
5« average
4, moderately low
5. light

Your interest in this course is best described as:

1. very high
2. moderately high
3« average
4, moderately low
5« very low

How much time did you spend on this course compared to your
elected courses?

1. considerably more
2. somewhat more
3» about the same
4, somewhat less
5. much less
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9.

Page 2

SctS;ih,SL??S'^ '"^^ ^---^'-'B enthusiasm about

1. very hlgn
2. moderately high
3* average
^. moderately low
5. very low

prel^StaWonsr ^^^iSH^^Uning did your teacher .ake lecture

1. high entertainment value
^. moderate entertainment value
5. average entertainment value

bexow average entertainment value
p. no entertainment value

10. CH-erell, the instructor's general teaching ability was:
1. excellent
2. very good
5» average
^* below average
5>« poor

1. excellent
2. very good
3. average
4. below average
5. poor

^iecti;c'^°f
-

^^"^n"'^
^'^^ at ^eetin^ specifiedOD.iect;i\e;3 U.e.» content area taught)?

1, excellent coverage
2, very good coverage
3» average coverage
4. below average coverage
5» poor coverage

15. Overall, how would you rate the organization of this course?

1. excellent
2. very good
5« average
4, below average
5» poor



1. Ptrongly agree
2. "v-ree
5. "i:uacerta5.u
^» disagree
>. .'^tT'jngly disagree

14. Class presentations were well organized.

15. Kie instructor was well prepared for lectures.

Sve^?^^^^^^?3^^f e^^?^^ - - —for dis-

^.Ir^rlTtlr^^^^^^ ^^^^^^^^^ -^--1 that was not con-

18. I feci I profited from the out-of-class assignments.

^^^y^^^^^ —i3 directs

20. You were never hesitant to ask questions in this course.
21. Exams stress conceptual understanding.

Ss/ief ^^^L^ntftirs Tn ^?^Lf
^^'^^ ^^^^^^^^^

liLThave^to.^^"^^"'' ''^^^ ^^^^^^^ "°^t^^t ^^^^

24. The instructor encouraged students to ask questions during class.

S^its!"^^^
i^aterial appeared to be presented in logical content

26. In general, this course was taught well.

27. The instructor frequently told students when they were doinp-particularly well.

28. The instructor's presentations made the subject matter interesting.

29. The instructor was concerned about each student's progress.

50. The instructor organized this course so that the course
material related to a wider body of knowledge.

51. Homework assignments were interesting and stimulating.

52. The instructor was available for consultation with students.
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53. The^instructor showe. a genuine interest in teaming this

Sowled^!^ "^'^^^^^ it increased general

35. The instructor clearly specified course ob^ectiv.c

Z.^' procedures Tairly indicated each student's per>

ci:?^?^ - ^ appre.

38. The instructor expressed ideas clearly.

39. Exams adequately covered the text material.
^0. The instructor's voice was clear and understandable.

item 42 thru 41-
•^•^e—

^ use the following scale to rate each

1. extremely influential
^. highly influential
3. moderately influential
4. little influence
5. no influence at all

^1. Fairness of exams

^2. Teacher's rapport with students

43. Entertaining lecture presentations

Amount you have learned by taking the course

45. The teacher's ability to motivate your interest in the course

Questions about y_our attitudes and goals ;

of ^tt'^tuT.^.ifl^f? '^'^ diversity campus students hold a variety
In ^^t^^^''''^ -^^t^^ purposes and goals while at college

M^Lredu^a^.^o^ ^'1^? '^''^^^^^ ^ personal philosophy ff*"™ education. Below are descriptive statements of five suchpersonal philosophies" which there is reason to believe Ire oSite

menr'?hin^"a^uf'hr ''^^'^t T''^'''''' you°re:d':ich'sta?:-''
on Jho i

^""'^ ""^^^ ^t describes your own philosophy. Then
nhnnon^hrr f^^f^*

mark the number that indicates how mSch eachphilosophy IS like or unlike you (i.e., Philosophy A is number 46on the answer sheet. Underneath it, darken a nmber 1-5 depending
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upon how much Philosophy A i^, like your o:-m.\

in collese to g.t tra
, nin/^S^^^S^Ls^i'Lc^LlroLniSL.

like me 1 p z ^̂ 5 imlike me

giil.^]^:vi^. Interest in ideas, pursuit of knowledge anddevelopr.ent of the intellect are emphasized. Students 'areseriously involved in course work or independent stSdy beyondthe minimum requirements. '
i.e^>tuu

^^^^ 2 5 5

Extra-curricu} ar activities
, livir.g-groupfunctions, athletics, social life, regarding friendships,and school spirit are emphasized.

^ 2 5 4 5

^^'i individual way of life is the goal. Aware-ness is sought through freedom to explore all emotional andphysical sensations. This awareness is often in conflictwith the values of society.

like me 1 2 5 4 5 unlike me

' Sli]Ji£2I2hxJi- Committment to social responsibilities is em-
phasized, bince their values are often in conflict with so-
ciety, students are willing to work hard, and to even make
sacrifices in order to change and reform society at large.

like me 1 2 5 4 5 unlike me

ITow, rank order the five statements above scccrdinr to the accuracy
with v/hich each portrays your own point of view, kio on the answer'
sheet darken in a different number 1-5 for each philosophy according
to its accuracy (l=rcost accurate, 2=second most accurate, 5=third
most accurate, 4=fourth most accurate, 5=least accurate).

Hiilosophy A
Philosophy B

53 • Hiilosophy G
5'-;-. Philosophy 1)

55» Philosophy E
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Table B-1: Means and Standard Deviations

lllr/il
^""^ Post-Course Question-naire Items; Economics classesEl through E4

w
e

w
u
:3

o
u

I

04

1
M

p 1 E2 E3 E4

( 2) 1.960 2,303 2.261 2,158

( 3)

S 0.864 0,891 0.891 0,829
M 1.935 2.257 2.215 2.191
S 0.859 1.020 0.940 0.898

( 4) M 1.971 2.774 3.044 1,933
S 1.343 1.685 1.735 1,482

( 5) M 1.981 2.116 1.978 1,732
S 1.073 0.895 0.943 0.885

( 6) M 1.917 1.986 2.039 1.726
S 0.964 0.969 0.974 0.972

( 7) M 1.351 1.333 1.326 1.245
S 0.479 0.487 0.470 0.431

( 8) M 1.507 1.486 1.580 1.455
S 0.802 0.612 0. 746 0.657

( 9) M 1.902 2.324 2.539 2.498
S 0.786 0.781 0.743 0.785

(10) M 2.224 2.349 2.558 2.380
S 0.917 0.884 0.909 0.796

(11) M 2.284 2.214 2.320 2.158
S 0.679 0.669 0.705 0.664

(12) M 2.888 2.850 3.044 2.967
S 0.611 0.696 0. 706 0.575

(13) M 1.985 2.313 2.707 2.364
S 0.787 0.842 0.898 0,695

(14) M 2.727 2.823 2.768 2,928

S 0.710 0.709 0.838 0,700
(15) M 2.956 2.776 2.580 2,742

S 1,649 1.695 1.585 1.581

(continued on next page)
1 Refer to Appendix A for item meanings

and response options.



B-1: (continued)

El E2 £.4

t 1 r \
K 16 ) M 3.181 3 .199 3.208 3. 348

S 1.115 1 .118 1.118 1. 073
M 2.873 2 .849 2.903 2. 923
S 1.011 0 .992 0.990 0. 955
M 2. 346 2 .418 2.818 2. 620
S 0.976 1 .029 1.020 1. 000

K 19 ) M 3.436 2 .938 2.806 3. 308
S 1. 244 1 .391 1.355 1. 216

/ 1 r> \
\ ZO) M 3. 387 3 .130 3.087 2. 749

S 1. 343 • 1250 1.376 1. 335
\ Zl ) M 1.825 1 .616 1.506 1. 966

s 0. 698 0 .896 0. 758 0. 783
(22) M 2.620 3 .741 3.849 2. 362

S 1.574 1 .652 1.593 1. 379
(23) M 3.221 3 .993 4.041 2. 870

S 1.457 1 .498 1.424 1. 350
(24) M 2.439 2 .490 2.322 2. 704

S 0.892 0 .944 0.831 1. 061

(25) M 2.867 2 ,841 2.500 2. 637
S 1.009 1 .025 0.950 1. 030

( 2) M 1.916 1. 611 2.169 1.832

(0

u ems ( 3)

S

M

0.948

2.545

0.

2.

609

688

0.908

3.264

0.835

2.810
o
u

-p
S 0.850 0. 716 0.917 0.825

1

-p
w

( 4) M 2.401 2. 679 2.873 2.592
o S 0.949 0. 849 0.988 0.887

( 5) M 3.068 2. 945 2.968 2.980

S 0.671 0. 692 0.680 0.612

(continued on next page)
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Table B-1: (continued)

El V") E3 E4

( 6) M 2.130 2.798 3.159 2.484
S 0.943 1.070 1.113 1.014

( 7) M 3.156 .103 3.328 3.0202
S 0.790 0.868 0.840 0.844

( 8) M 1.443 1.743 2.260 1.974
S 0.714 0.763 0.910 0.752

( 9) M 1.411 2.303 3.346 2.572_
S 0.608 0.977 1.130 0.939

( 10) M 1.438 2.110 2.937 2.217
S 0.706 0.936 1.037 0.861

( 11) M 1.813 2.617 2.516 2.179
S 0.742 1.034 0.978 0.872

(12) M 1.990 2.339 2.792 2.191
S 0.793 0,819 0.796 0,787

(13) M 2.083 2.193 2.855 2.294
S 0. 788 0.713 0.862 0.826

(14) M 1.547 1.927 2.512 1.824
S 0.549 0.766 0.999 0.699

(15) M 1.359 1.606 2.055 1.667
S 0.513 0.593 0.848 0.585

(16) M 2.105 2.376 2.780 3.020

S 0.934 1.034 1.101 0.966

(17) M 1.990 2.417 2.864 2.620

S 0.838 0.908 0.978 0.960

(18) M 2.798 3.067 3.008 2.613

S 1.050 1.026 1.203 1.035

(19) M 2.277 2.807 2.882 2.474

S 0.974 1.093 1.245 0.996

(continued on next page)



Table B-1: (continued)

El ^ Cm E4
f n r\\\ Z\J

)

M 2.735 3.731 3.449 3.007
o 1.018 1.204 1.135 1.103

\ £.1 ) M 2.238 1.817 2.260 2.320
s 0.990 0.830 1.100 1.062

^ OO ^
\ ^Z) M 2.309 2.587 2.969 2.510

0,823 1.107 1.076 0.933
( 0'i\ M 2.615 3.239 3.449 3.105

co 1.129 1.246 1.226 1.202
/ o /I ^ M 2.347 2.651 3.228 3.073

S 0.870 1.125 1.286 1.014
f \ M 1. 797 2.037 2.433 2.105

S 0.619 0.666 0.981 0.862
V 25

;

M 1.568 2.092 2.882 2.124
s 0, 668 0.948 1.159 0.955

( 27

)

M 3.478 3.028 3.897 3.539
S 0.826 1.134 0.847 0.955

/ o o ^
\ Z3

)

M 1.563 2.404 3.167 2.477
S 0.668 1.001 1.094 0.994

I nn \
\ 29

;

M 3. 258 3.255 3.614 3.315
s 0.911 0.926 0.976 0.987

(30) M 2.138 2.385 2.748 2.474
S 0.827 0.891 0.891 0.829

(31) M 3.108 3.702 3.698 3.020
S 1.050 0.974 0.957 1.089

(32) M 2.566 2.569 2.551 2.523
S 0.864 0.809 0.888 0.923

^33) M 1.568 2.009 2.102 1.967
S 0,611 0.822 0.853 0.803

(continued on next page)
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El E2 E3

( 34) M 1.581 2 Tin £ . 480
S 0.634 0 7Rn J- , U /b

(35) M 1,801 2 "^19^ . J X z o coo
. 5 38

S 0. 762 0 fll ^^ . O-i- o w. y bb
(36) M 3.242 2 79 9 J • -LU2

S 1.091 1 . 012 J- . ± J J

(37) M 1.958 2 9 QO T^ . OZ /

S 0.902 1 024 1 1 QCJL . xy b

(38) M 1.663 2 321 9 QD /

S 0.644 0.881 1 1 R9J- . J. Oz

(39) M 2.569 2 120 9 "7 9 9

S 1.075 0.806 1 071

(40) M 1. 316 1 587 J- . o J U

S 0.466 0.612 0 691

(41) M 2,495 2.222 2 479

S 1.116 0.941 1 028
(42) M 2 348 9 "1 A A

Z. , /44

S 0,929 0.842 0.975
(43) M 1.835 2,426 2.864

S 0.827 0,919 0.962
(44) M 1.717 2.074 2.240

S 0.703 0.904 1.066
(45) M 1.871 2.324 2.496

S 0.848 1.092 1.126

213

E4

2.066

0.884

2.280

0.804

2,907

1.070

2,480

1.091

2.133

0.833

2.543

1.124

1.881

0.774

2.405

0,982

2.718

1.097

2.570

0.953

2.094

1.002

2.349

1.039



Table B^: Percent Response Rate by Item Categoryfor Pre- and Post-Course Questionnaires.Economics classes El through 24
^'-''^^'

El E2 E3 E4
Sample size = N 295 182 216 269

Item #2

1. 34.2 19.0 21.1 20.7
^ • 40.2 40.8 40.4 49.3
3. 21.5 31 .

7

29 8
4. 3.5 7.7 8.7 5.4
5. 0.5 0.7 0,0 0,5

Item #3

1. 35.7 25.7 26.6 22.5
2. 39.2 37.9 34.2 45.1
3. 21.6 22.9 30.4 23.5
4. 3.0 12.1 8.9 8.3
5. 0,5 1.4 0.0 0.5

Item #4

1. 50.2 30.1 28.7 62.7
2. 30. 7 32.2 23.2 16.7
3. 3.4 0.0 1.1 0.0
4. 2.9 5.5 8.8 5.7
5. 12.7 32.2 38.1 14.8

Item #5

1. 45.1 28.6 38.7 52.2

2. 24. 3 36.7 30.4 25.8

3. 18.4 29.9 26.5 19.1

4. 11.7 4.1 3.3 2.4

5. 0.5 0.7 1.1 0.5

Item #5

1. 50.7 45.3 43.6 61.1

2. 6.8 12.2 9.9 7.7

3. 42.4 41.9 45.9 29.8



I^oleB:z2: (continued)
215

El E2 E3 E4

1 64.9 67.3 67.4 75.5
2*- • 35.1 32.0 32.6 24.5

Item #8

1. 59.5 55.4 50.8 59.3
2. 36.6 41.9 44.8 38.8
>> • 0.5 2.0 2.2 0.8
4 0.5 0.0 0.0 0.0

2.9 0.7 2.2 1.4

Item #9

1. 34.6 16.6 10.6 12.4
2. 41.5 36.6 28.3 30.1

23.4 45.5 58.9 53.6
/I 0.0 0.7 1.1 2.9
3 • 0.5 0.7 1.1 1.0

Item #10

1. 22.4 17.8 12.7 15.9
2. 42.0 37.7 33.1 34.1
o
•3 • 27,8 37.7 41.1 46.2
^» 6.3 5.5 11.0 3.8
c 1.5 1.4 1.7 0.0

Item #11

1. 8.3 11.7 8.3 13.4
2. 59.3 57.2 56.9 59.3
3. 27.3 29.0 29.3 25.4
4. 4.4 2.1 5.5 1.9
5. 0.0 0.0 0.0 0.0



Table B-2: (continued)
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El E2 E3 E4
Item #12

1. 0.5 1.4 1.1 0.5
2. 27.2 13.8 14.4
3. 68.9 57.8 70.2 75.6
4. 7.3 12.2 9.4 7.2
5. 1.9 1.4 5.5 2.4

Item #13

1. 26.2 16.3 6.6 6.7
2. 44. 2 34. 3 55.5
3. 17.0 31.3 45.9 33.0
4. 2.4 8,2 8.3 4.3
5. 1.0 0,0 5.0 0.5

Item #14

1. 2.9 2.7 8.3 2.9
2. 3 ^ . Z zb . D 19.1
3. 52.7 57.1 54.7 60.8
4. 10.7 12.9 12.7 16.7
5. 0.5 0.7 1.7 0.5

Item #15

1. 23.9 29.9 32.0 24.9
2. ^ -7 . O J z . u jZ . U 3 C OOD. O

3. 9.3 3.4 8.3 6.7
4. 1.0 0,0 1.1 2.4

5. 36.1 34.7 26.5 29.2

Item #16

1. 7.8 5.5 6.2 5.3

2. 15.7 19.2 18.0 13.0

3. 42.2 43.3 42.1 40.1

4. 19.1 13.0 16.3 24.6

5. 15.2 18.5 17.4 16.9



Table B-2 : (continued)
217

El E2 E3 E4
Item #17

1. 8.3 9.6 6.3 2.9
2. ^ ' « o 27.8 34,

6

3. 37.6 43.2 42.6 36.1
4. 21.0 18.5 15.9 20.2
5. 5.4 4.8 7.4 6.3

Item #18

1. 22.4 21.9 9.7 14.4
2. 3? 7 -J U . O on o 29.3
3. 34.1 32.9 39.2 39.4
4. 9.3 12.3 17.6 13.5
5. 1.5 2.1 5.7 3.4

Item #19

1. 9.3 23.3 23.4 7.7
2. 13 7 1 Q A

3. 24.0 26.7 23.4 24.0
4. 29.9 20.5 20.6 28.4

5. 23.0 16.4 13.1 19.2

Item #20

1. 10.8 10.3 17.3 20.8

2. 17.2 t?4 0 1 7 9

3. 23.0 25.3 23.7 22.2

4. 20.6 23.3 20. S 15.0

5. 28.4 17.1 20.2 14.5

Item #21

1. 29.5 56.8 60.3 21.6

2. 62.5 32.2 3 O O^ /I. , ' J 67.8

3. 5.0 5.5 4.0 5.8

4. 2.0 3.4 1.7 1.9

5. 1.0 2.1 1.1 2.9



Table B-2: (continued) 218

El E2 E3 E4
Item #22

1. 31.0 16.1 13.4 31.9
30.0 16.8 16.3 34.8

3. 11.5 4.9 5 8 D . U
4. 1.0 1.4 1.2 1.9
5. 26.5 60.8 63.4 16.4

Item #2 3

1. 15.6 12.4 9.9 21.3
«5£ • 22.1 9.7 9.9 20.3
3. 15.1 8.3 9.9 22 .

7

4. 19.1 5.5 7.0 21.7
5. 28.1 64.1 63.4 14.0

Item #24

1. 10.1 6.9 9.9 8.7
ô

• 52.5 58.6 60.8 44.7
3. 21.2 16.6 17.0 18.4
4. 15.7 14.5 11.7 23.8
5. 0.5 3.4 0.6 4.4

Item #25

• 6.6 5.5 9.4 9.3
2. 32.7 37.9 50.6 45.1
3. 33.7 30.3 24.1 22.5

4. 21.4 19.3 12.4 13.6

5. 5.6 6.9 3.5 4.4



"^^fale B-2 : (continued)
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Item #2

1.

2.

3.

4.

5.

Item #3

1.

2.

3.

4.

5.

Item ir4

1.

2.

3.

4.

5.

Item #5
T
J- •

2.

3.

4.

5.

Item #6

1.

2.

3.

4.

5.

El

35.1

47.6

12.6

0.0

4.7

a.

4

41 .

9

38.7

8.9

2.1

17.2

39.6

30.7

10.9

1.6

1.0

13.0

6 7.2

15.6

3.1

27.6

40.6

25.0

4.7

2.1

E2

45.4

48 .

1

6.5

0.0

0.0

4.6

32.1

53.2

10.1

0.0

8.3

31.2

45.9

13.3

0.9

1.8

19.3

63.3

13.8

1.8

3.1.0

26.6

43.1

10.1

9.2

E3

22.6

46.8

24.2

4.0

2.4

3.2

1 2 .

8

48.0

24.4

9.6

3.7

25.4

39.7

22.2

4.0

1.6

17.5

65.9

12.7

2.4

4.8

24.6

36.

5

18.3

15.9

E4

32.7

52.3

11.8

0.7

2.6

4.6

29.4

48.4

15.7

2.0

9.9

36.2

40.8

11.2

2.0

2.0

18.8

74.5

9.8

2.0

16.3

37.3

32.0

10.5

3.9



Table B-2: ( continued) 220

El TP "5

Iteni

• 2.1 4.7 0.8 2.6
2. 12.0 15.0 13.5 21.1
3. o U . '^i 4y , 5 45,6 53.0
4. T 9. 3 7 7 1 3 Z . U 17,9
5. 6.3 3 7 p. n

Item #8

1. 66.1 44.0 19.7 29.4
2. 25.5 38.5 44.9 43,8
3. 6 « J-D , r) ^6,8
4. 1.0 0.9 7 1 0 n

5. 0.5 0 0 ] 6 n n

Item #9

1. 64.6 20.2 3.1 11.2
2. 30.2 43.1 21.3 37,5
3. 4 7 25 7 -J '-i . O J / , D

4. 0.5 8.3 19 .

7

10 S

5. 0.0 2.8 21.3 3 3

Item #10

1. 65.6 27.5 7.9 20,4
2. 27.6 43.1 25.2 44. 7

3. 4.7

4, 1.6 5.5 18 9 5.9

5. 0.5 1.8 7.9 0,7

Item #11

1 OO . 3 9 "3 9

2. 47.9 37.4 41.3 42,4

3. 13.5 32.7 31,7 28.5

4. 2.1 12.1 10.3 5,3

5. 0.0 5.6 4.0 0.7



Table B-2: ( continued

)

221

El E? ii4

Item #12

1. 27.6 12.8 3.2 16.4
2

.

50.0 48.6 32.0 53.3
3

18.2 31.2 49.6 26.3
A

4.2 6.4 12.8 2.6
c;

0.0 0.9 2.4 1.3

Item #13

1. 22.4 16.5 4.0 16.3
2. 51.0 48.6 29.8 44.4
3. 22.9 33.9 46.0 33.3
4. 3.1 0.9 16.9 5.2
5. 0.5 0.0 3.2 0.7
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