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A CLARIFICATIOh OF RELATIONSHIP /

Jespe U. Overall
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HerbertJW.MarSh andxSteven P. Kesler
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ABSTRACT

r
The relationship betweellass.size'and students evaluations was .;

. .

examined in experiments conducted at a publit and a private university. .
-In Experiment 1, a curvilinear relatiotWhip'where very small and,very large
classes were evaluated more favorably than medium sized classes provided
the best description of the dat , linear 'rid log relationships accounted

for smaller proportions of.t ariation ih the ratings. This relationship'

was reasonably consistent a ross six acaderi4..departmnts representing the'

physical and social stiences, and the humanities; In Experiment 2, stUdents,.
.evaluations of classes inithe Division of the Spcial Sciences were
summarized;by eight evaluation scores: six evaluatibn factors idgntified
through-factor adalysis and two overall summary ratin -items. All eight

relationships were curvilinear, but Were equally.well escribed by a second

degree'polynomial equation simPlar to thatfound.superi r-in Experimentl,
'or by a log function, In summary,.the two experiments dicatedthat the
relationship between course,enrollment and students' evaluationsH-with the

'exception of the quality of Group Interaction factor score--tended tO be

smalT, With both very small and very large,classes being rated more highly

than asses in between. The initial decline in students' evaluations, as°17-

cours ollment increased, was not considerediarge enough to warrant

Wa orm,groups baS4ed on Experiment 1. However, in Experiment.2, the )

magni of 6ie relationship was sufficient for the GroUp Interaction factor

to me mentimportant in interpreiing the student.ratings.
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CLASS SIZE AND STUDENT RATINGS OF INSTRUCTION: .

A CLARIFICATION OF RELATIONSHIP

Oesse-U."'Overall

University of California, Los Angeles

Herbert W. Marsh and Steven P. Kesler
University of.Soutern California

Student ratings of instructiOn are influencing faculty'personnel and

promotional matters at an increasing number of colleges an-d universfties.

Despite the benefits and rationales offered to justify use of sucti ratings,

, many faculty members have hesitantingly warmed to the concept. While

interested in receiving periodic feedback on perceptions of their teaching

#

effectiveness,,some faculty argUe that there are important variables im-
,

pacting on both the classroom environ t and student perceptions of

instruction over which they have cli tle control. Until the influente of .

these Variables is accounted for, they contend, a cautious Use-of these

ratings in faculty advancement decisions is essential.

Because of the inconclusive nature of current research,.the increaVng
A

use of student ratings in promotional decisions, and rising faculty ooncern

about the impa4 of class sizeon ratings, the present investigations were

initiated. In brief,,tht purpose of this study was to investigate--in two

.separate uniVersity settings--the nature of the relationship between class

ize and student ratings of instruction. The results of this study'har

im lications for the use of students' evaluations and for admi*trative

deci ions concerning the significance of course enrollments. If magnitude

of cburse enrollment produces a bias in students' evaluations,Ahen separate

norms should be established to neutralize this bias 4efore ratings are used

3
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t self-improveMent or administrative purposes. If no relationship between

he 'two vdriables exists, then the widely held speculation that a'higher

quality of instruction is perceived by students in 'Inaller classes needs to

be reconsidered.

Reviewing 'research on? this relationship, McKeachie (1969) reported

I I

several studieS with- .cenfliCting results in his sumMarieS of,research on

u.

g.teachfilg: He con rasted the positive relationship found by Lovell and

4.- Hiner (1955)-with the negative relitionship found by kemmers (1927) and

Riley, Ryan and Liifshitz (1950). In a later review, CoStin, Greenough and'

Menges (1971) pointed to the investigations of Heilman and Arment4rout (1936),

and McDantel and Feldhbsen (1970) as supporting the e istence of a positive'

'.relationship, ,A.s'tUdy by Bvsell (1976).presented si ilarly consiStent

positive relationships.: Little if any relationship be ween class size and

student ratings was found in tudies conducted by Goodhartz (1948), Guthrie

(1954), Hildebrand, Wilson d Dienst (1971), Jiobu and Pollis (1971), and"

Soliomon (1966), Trent and Cohen (1973) report that a study4by'Gage (196J).

4suggests' the relationshi0 to'be.curvilinear. The existence of such a non-

linear relationship was reConfirmed by Kohlan (1973) and Wood,. Linsky and

Straus (1974).

Marsh, Overall anSIT omas (1976) found small but stattstically'

significant relationships between course enrollment and 10 components of

effective instruction. 4nar coi-relations with course enrollment accounted

for 13% of the variance i 'the effectiveness of student-teacher interaction
,

factor, but less than 5% o -I the. Variance in any of the other nine scores

\including oVerall ratings :t the'course and isstructor.

A

Crittenden, Nort'and Le 'lly (1975) al'So reported that the magnitude

.. ,
' of the relationship between jtudents' rating and courv enrollment varied

-for five different evaluatiordimensions "plus a summary rating.item focusing
V .
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on student learning. They found a logriththic, generally monotonic; relativ-i-

ship in which the log of course enrollMent accounted for 14% of the variance

Nt&lerms of such items as "encourades students to become actively involxed .

in learning," but only five or.:six percent-of the variance in other sets of

items such as ,"knowledge-and command of subject matter," "good choice of.

readings ant other assignments," and "organized andsystematic Oresentation

A-material." -N

Wood-, Linsky and Straus (1974) looked at the relationship between

students' ovei=all evaluations and class size for-over 4000 courses rep-
,

resenting 16 different campuses. The lack of comparability in evaluation .

instruthents used at the different schools and the lack of precise enrollment

'figures forced the authors to use several arbitrary assumptions. Howeller,

a clear curvilinear relationship was found in which evaluations started -

, out favorably and'gradually declined as enrollment reached about 256; these

I

evaluatlons theR'became increasingly favorable for even larger classes.

The authors speculated th t the low point represented the enrbllment at

I -

which faculty stopped trying to apply small class teactiing techniques to

large cl

specific

intrigui

sses and began developing procedures more uniquely suited to the

requirements of verty large classes. These authors 131coposed the 6

g possibility that, at least in some situations, quality of educa-

tion as evaluated-by students themselves miy be superior in very large

courses.

Several sources of potential confusion complicate any possible general-

zations a

th

ths stati

out the effect of course enrollment on stUdents' evaluations.

magnitude 0 the'nelationship needs to"be considered as well as

tical significance. A small relationship may,be insignificant when.

P

baset upon a small sample size and significant, though of little practical

importance, when baed upon a large sample size. -Second, the relationship

may be non-linear (Gage, 1961; Kohlan, 1973; Wood, Linsky and Straus, 1974),.

5
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.-'Stüdies based upon simple correlation generallyassess 'cooly the linear

telatfonship while studies basea.)updn analysis of variance often issess

both lihear dnd non-linear tomponents of the re ationship. Third, erudents'

evaluatior can'be usedtto imeasure:seliarate com onent's Of effective instruction

and the re dtionship/will vary depending updn wh h component 4s being

evaluated (Hildebrand, Wilson and Dienst, 1971; Marsh, Olverall and Thomas,
/

1976;atrittenden, Norr and LeBailly, 1975)- Finally, almost all research is

based Upon correlational datarwhich cannot be used to infer a causal relde

tionship. If less effective instructors.are assigned to teach 'larger'. sses,

then the less, favorable evaluations that ihey receive may, not be a fu ion

of Orollment alone. Furthermore, ihe'empirical relationshij wi1 vary if
4

different procedures fori assigning instructors are used.

Experiment I

Methodology

During the 1971-72 academic year at the University of California, Los,

Angeles (UCLA), students' eva]uations of instructional effectiveness were,

conducted and results were summarized in a student,course iide Nerall,
,

1972). Evaluation's of Courses from tbe six academic departMents (Anthropology,

Chemistry, Economics, History, Physics, and Psychology) having the broadest

coverage served as the basis for this.study. A total of'410,undergraduate

classes were evaluafed in th'ese siA academic departments. CoUrse enrollmentJ

:ranged froM 5 to'409 students, with an-average.of 88. (median = 55). Twelve

percent of the clarises had enrollments larg,erthan, 290. Students', evaluations

for each class were represented by the-class average response to an overall
. .

6
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summary rating item:, "How strongly Would you recommend this instructor to

others"? Responses to this itekwere made along a five-'point response scale

varying between "1

A polynomia
-

betWeen studen

trent was used t

by quadratit and

'all' to"5 = very strongly". ',
.v

ysisrwas used to determine the relationship

ir
s and course enrollment. First; a simple linear

twthe, relationship. Added Variance accounted for

nents was then.tested for statistica4 significance

(Nie and Associate , 1915, ,p; 369). Then, the polynomial trend analysis

was repeated for two different log transformations of the enrollment data:

1) a log to the base,10 transfOrmation, and 2) a categorization of enroll-

pents into approximately equally space log units--less,than 1, 11 to 20,

"21 to 40, 41 to 100, 101 to 200, and over 200. Finally, a "categories of

enrollment" x."academic department" analysis of variance was performed on

the students' evaluations. The academic department by enrollment interaction

1

provided a test of whether the relationShip between students' evaluations

and enrollment was cOnsistent across different academic departments. T is

°analysis was performed with the classic experimental design in whit ariation,

due to the interaction effect, and vçation unique to 'each main effect were

tested separately (Nie and AsSociates, 75, p..405).

Results

'The linear relationship between,the overall instruc r rating and course

enrollment (r = -.01) didnot even reach.statistical signifite.:HoWever,,
, ,

the quadratic, cubic, and cuartic components of enrollment each added
,

significantly to the variance explained-by enrolTment (sdeTable 1) though

even'the fourth.order-equation atcounted for only 7.4%of the variahce In

'the Overall instructor rating. The quadratic functionshbwed an initial decline,
,

in favdrablengss of evaluations as enrollments increased,to about!200, then

-;
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shOwed an increase in favorablerkess for even lger enrollments

_The fourth order polYnomial function was quite similar.

Insert Table 1 and Figure 1 about here
M dia Me Mb Oa Mb M ,= ,= .

The two non-linear transformations of enrollment data--log to the

base 10 and the discrete categorization into six enrollment 'groupings (with

approximately equal log spacing)r-both accOUnted for about, 3.3% of the

variance in thefoverall instructor rating. The second degree polypomial
.

equation, accounting for a greater portion of variince, provided a better

e Figure 1

0
description of the relationshipf.between students' eValuations 'and Course

enrollment: This conclusion is further supOortedily the fact that even tqc
,

.

. . - .

,

the log trar&ormations, a.quadratic component added si,gniftpantly'to the

variance explained, as was the case for the untransformed enrollment data

described earlier. .. , . .

.

The six "enrollment categories" by six."academic departments",analysi;,

,of variance indicated that differenees because of enrollment (F(5,375) =
j

5.93, p < .001) aiid academic department (F(5,37,5) = 5.2, p < .001) were'

"statistically significant: The interaction oetween ,these two main ieffects,.

trimever,tvIrelyreactiedstatisticalsignifida fice(F(5075)=.1;78,'155)

This small interaction effect suggested't6t,,the form and the illágnitude of

thes relaitionship between students' evaluations and cOurse enrollpent did n'ot/

vary 4stanliapy for the six. academic departments considered:in ExPeriTenti.
7

4,

4.

4 / Experliment IL ..
o ,

, !
. ?

,

, Methodology
.

...

'7 1

. ..:'
,

The evaluation inqtrument used in Experiment II was developed foi. m&e.

in the Division of Social Sciences ait the University of Southern California
....

. . ,

8
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1USCY. The instrument consisted of 27 evaluation items, the majority of

Which were Oerived Irom the research of Hildebrand, Wilson ,p4Dienst (1971).

tictor analysis,(Marsh, 1916a) supported the existence Of six evaluation

factors that the instrument was designed to meaure. The median reliability

of' the evaluation items, based on a set of 20 responses, was .84; the median

re_liability of the six evaluation factors was .89'(Marsh, 1976b).

Students' evaluations were.summarfzed by eight evaluation scores:-six

evaluation factors and two overall summary items. The six factor scores

1

were based on weighted averages of Ilaluation items,. while the tWo overall

summary ratings were based on respottse to single items. The six factor

scores were computed by taking a weighted average of standar'dized scores and

substituting the mean for any missing:values. These factor scores were then

standardized to have a mean of 100 and a standard deviation of 15. The

evaluation factors and a brief description follow:

Breadth of Coverage--presentation of a broad background encompassiflg
alternktive approaches to the subject and emphasizing analytic ability

and conceptual understanding%

Organjzation--well'organized,an. .repared; explanations and answers

are clear. Y"
-

Group Interaction--class d
share their own ideas or

encouraged; students invited to.
1 of instructor's.

Individual Interaction--friendly and interested in students; accessible

to students.

Instructor Enthusiasm--displayed enthusiasm, energy and humor; held

student interest.

Learning/Value--a valuable, intellectually demandifig learning experience

was encountered.

Overall Instructor--a single item asking stildents ".How does this instrUctor

cdmpare with other instructors you have had.at this school?"

Overall Course--a single itdm asking students."How does this course compare

, with other courses you have had at this school?" .



This experiment was conducted in all classes offered in the ten academic
-

departments,of the Division'of Social Sciences at the University of Southern

California. Evaluations were collected in a total of 420 undergraduate

courses taught by regular faculty during the fall and sPring semesters of

/4 academic year-1975-76. Enrollments in these courses varied between 4 and

675. However, the average enrollment of 39.5 (median = 25.5).was much

smaller than in Experiment I; only 2% of these.classes,had enrollments over

200. Statistical analysis for this experithent was essentially the same as

described in Experiment I; however, the analyses were performed separately

on each of the eight evaluatiOn factor scoresAescribed above, rather than

on the overall instructor ratings item'alone.

,Results

In Experiment II,'statistica11Y significant relationShips were found

between course enrollment and seven of the eight evaluation scores; the

relationship with Instructor Enthusiasm.was not significant-(see Table 2).

Each of these relationships involved some non-Tinearity. The second order.

component accounted for a significant proportion of variation in all rela-

tionships, while the third and fourth order components of the'relationship

withfquality of Group Interaction were also statistically signifient.

Insert,Table 2 about here_ _ _ _ _ _ _ _ _ _ _ _ _

-Ohly the relationship between quality of Group Interaction and vnurte

enrollment was large.enOugh to be otwpractical significance, even thougtia"'.

,

other relationships were statistically significant. Course enrollment

accouhted for about 20% of the variance ih the GrOup Interaction scoreit

but accounted for less than 5.5% of the:variance in any of the other

10
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evaluation scores. All eight rOktionships showed a gradual decline in ...

1

favorablness of evaluatrons as enrollments increased to about.250 or 300,

and then showed an increase for even larger enrol lments.
/

The proportion of variance separately accounted for by each of the two

log transformations (see Table 2) was approximately the Same as was accoUnted

for'by the polynomial functions. While both the log functions and the

.= .

polynomial functions showed aninitial decline in evalua tions as enrollment

increased, the log functions simply levqed off while the polynomial functions. .

began to rise. The relatively few number of very'large classes in Experiment 7

II did not provide an adequate basis for selecting which description, the log

function or the polynomial function, wg'es test.

Theresultt outlined above indicated that, at least in Experiment II,

the categorized 10 transformation adequately described the relationship

betweed Students' evaluations and course enrollments. The "categories of

enrollment" by "academic department" analysis of varianc6, indicated that '

there were generally significant differences due to enrollment: Ff-ratios

varied from (F)5,363) = < .001) for Group Interaction to the one non-

. .

significant F(5,363) = 1.86 for Instructor Enthusiasm. There were also some

significant differences in the evaluation of courses in

different_academic departments. The interaction between course enrollment

and academic department was small, oweyer, Naciling statistical significance
4: 0

file-0 Sr"A?10.Of the eight evaluation factors: F(32,363) = 1.65, p <.05 for
A.4e: a. ;

Grou drnt' *ttOn and F(32,363) = 1:64,,p < .05 for Breadth of Coy(raue.

ti7+ 5mav ractioo effects implied that both the form and themagnitude

of:i .tito Oil) between course enrollment 1R4-each of the.evaluation

$
sc d not vary substantially across Op different academic departments.
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The above research has identified several important findings in two

different institutiona3 settings. Course enrollment was fgund'to b4e xelateçl

to stLidents' .evaluaiions of instructional effectiveness; however, a stmple

linear representation was not an_adequate,descriptiop of the relationsh*,
.

in either experiment. Students' evaluations showed an initial decline as

q- .

enrollment increaseq, leveled off, and began tO Increase for even higher

3

-
,

enrollments. The Pe5u1ts of Experiment II,showed that the magnitude of the

relationship betWeen students' eval,uatioAs and course enrollment varied for.

differe9t evaluation factors.. Course enrollment, which accounted for more

than 20% of the variance in qualitr of Group Interaction,, was na signiti-
s

cantly related to'Instructor Enthusiasm,and acèounted'for'no more than 6.2%

of the variance in any of the other evaldation scores. There were.significant .

differences in students' evaluation of different academic departments in

both studies, bufithe interactions between course enrollment and departments

were small op non-significant. This suggests that the form and magnitude

of the enrollment/rating relationship is reasonably consistent acrot's

departments. 4

V

; Polynomial and log functions explained a much greater percentage of.

A
the vi-lance in the enrollment/rating re1ation5hip than did tne linear

function. In Experiment I, the'polynomial function :provided the ,best

description of the data. In Experiment II, neither function was.clearly

superioi., although the small number of classes with very large enrollments--

relative to Experiment I--did not'provide an adequate basis on which to

judge the polynomial function. The curvilinear relationship reported bY

.
. .

Wood, l.insky and,Straus (1974)--an initial decline in ratings followed by a
a

subseguent increase to the point that very large classes are rated,even higher
,

than,,small ones--was similar to the relationship between Overall Instructor .

Tatings.and course enrollment found in both Experiments I and II: 'Crittenden,

12
elt.
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Norr and LeBailly (197) 'recently argueethata log_functlarprovided A
N'

fietier descriptiapf the enrollMent/rating relationship. However, these

AUthors did not attempt to fii a polynomial function.to their data, their
'e

actual data plots do suggest some quadratic trend; and--as with Experiment II--

their data.confain too few very large 'classes to.adequately test the function.

Experiment II demo strafed that the magnitude of the relationship

between codrse enro nt and students' evaluations varied with the'particular

component of evaluations being considered While course enrollment WA'A sub--
stantially related to quality of Group Interaction, its relationShijo :With'

e .--:::
\other Components Was mucti smaller, The same conclusions,were'drpWn!by$Ars0,'

,

, , ,

\

lOverall'and.Thomas (1976) in a study usingi,A similar eva1tiat'ion216StrUMent.
--

:,jt the Public-institution invOlved in Experiment I., Ile fact that.GrOup ;.
, . '4

Interaction Was the only evaluation factor .strongly related tooure:

enrollmenilOffered supporkfor the .construct yalidity of the rattOO'i

Construct_validity requires that a construct be related to vartableS with

which itils logically connected pd unrelated to other variableS.' Indeed,

if course enrollment were not more closely related,to the quality of Group

- .Interactioh,than to other components, the construct validity of the student

ratings would be.Auspect.

It is important to loalc at possible explanations for the ctirvilinear

relationship between enrollments:and ratings. In theSe experimAts,''facultr--

who taught moderately large clAsses--150 to 300 students--tended to receive

relative1Y loWer evaluations--on the iverage--than id faCulty teachtng

very small or very.large classes:

To4urther investigate the practfcal.implications of:the initial decline'

in student ratings as enrollment varies from small to,moderately large,

representative "smoll classes'(enroliment of 20) and ''moderately large

classes" (enrollment of 200) were c red in each experiment. In Experiment I,

'Op
I
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the average overall instructor rating for a clats size of 20 .students was

' 3.98 (corresponding to'the 51st percentile), while the average rating for

a class of 200 was 3.63 (35th percentile). The change in percentile units-7

16 in this case--would be much smaller for ratings af either more effective ,

or less effective teachers whose ratings did not fall near the middle of .

6 0

the distribution. Thestfindings suggest that the practical i'mp.licions'N

of this relationship are smell and that therd is,little'need to,cons)der

the construction of separate norm groups.
-

However, the,situation is not sd clear in ficperithent II. Looking'at'

the overall_instructor rating,. the average rating for a class of 20 students

#'
was 3.92' (47th percentile), while the average ratihg for a class-df Z00,was

3.36 (25th percehtile). But, the difference is much-larger for the evaluation

factor most closely related to course enrollment--the quality of Group Inter.

action: 102 (52nd perCentilel for a class of 20 and 78.3 (10th percentile)

for a class of 200. The data in Experiment II,'particularly ratings of

the quality of Group Interactibn, may suggest the major separate norm

groups.

Several possible eXplanations exist-for the higher evaluations received

for courses with very large enrollments. First, instructors may have been

assigned to the yery large classes on the basis of demonstrated success or

expressed'interest in these courses. Second, class size--particularly in

the introductory or prerequisite courses which have no upper enrollment '

limits--may be determined,by teaching effectiveness. For example,'students

who learn about very effective teachers through other stOenWarjhrough,'

published sUMmartes of instructor ratings, are more like1y;t9:0"hral6h

their Classesi-and less likely to enroll ih courses taught 63( ..lsjô1eIve
,

teachers. Third, instructors in the very large classfislax.he Mare motivated

or challe*d. It is very rewarding to have a favorable jupact on e large

14



6

number of students, while it is very embarrassing to_do a poor job in front

of a large:audience. Finally, as suggested *Wood', Linsky,and Straus
471.

instructors of moderately large classes may have tried to,adaptfinappropriate

teaching lechniqUes.from small Clases, but wert forted to depvelep;.better

.4,

"large,class" techniques as-enrollments became evn.larger.

, In summary, non-linear retationshdps were found between course enroll-

ment and student ratings of instructional effectiveness in two separate

institutional settings; both very small and very large classes were rated

higher, on the average, than classes in between. Since the percent

Of variance in ratings accounted for by enrollment was 6.3% or less for

all but the Group Interaction factor, the construction of separate norm

. groups'rnay beunwa?ranted. However, for the re'ationship wdth Quality Of ,

Group Interaction, class size.is a very potent variable and clearlyneeds to

be considereCin making any interpretation of these student ratings.

15
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TABLE 1

Relationship Between Course Enrollmentand Overall Instructor. Rating

(n=410: Courses) 1

paluation

;Scopes

(% VariaaCe,

*counted*.

by'1st Order 1,4

Componeht)i

R2 . R2 R2

(% Variance (%Variance

IccoUntedfor --AccOunied fOr

by 1st1.20, & by 14,1nd,30,

3ed Order Compi)l, & 4th Order Comp.)!

(4 Variance

Accounted for

1T-1st &,2nd

Order Co#,)1

r2.

'(% Vhriance

Accounted for-

by Log tolase

10 Function)2

r2

(% Variance

'Accounted. for

by ;ingatiunc.

of Log cat.)?

Overall Instructor 0. ns 5.2** 6,3**

I

** p .01 ,

t

ns rt significant

7,4** ,

.7

3,20
3.3**

1 . A

Statis
t.
lca signIfIcanqe pgfers to t e

,

total proportion of variance explained by the entire function

.rather than by any specific component. However, each component added significantly!to the percentage

ofvarianCe explained by the, lower order function that did not cont4n the component. "1

jB 2Quadratic gompowts of the two log transformations added significa tly to the proportion of variance

irooverall instructorsrating. which was explained by the log transio mations of anrollmont, strenithening

the conclusion that the relationship is nion-linear,

.1

, !

t

19



TABLE,.2

Relationship,Between Course Enrollment,and StUdents' Evaluations

(n=420.Courses)

I

Evaluation

Scores

r2

(% Vatiance (% Variance (% Variance a Variahde,
. .. _ ..

Accounted for Accounted for Accounted

,

r Accounted for

by 1st Order,. by 1st 't 2nd

CoMponent)1 Order Comp.)2

(% Variance

Accounted for

by 1st, 2nd, ,,,,by.1st, 2nd1 30, by Log to Base

3ed Order Comp.)2 & 4th Order Comp.)2.10 Function

Breadth

Organization

2roup Interactn

Individual Interaction

Enthutiasm

LearningjValue

Overall Instructor 1

lverall Course

0.8% nt,

0.9 ns.

18.1**

3.5** 5.4**

0.1ns 1,2ns

'1,24 3.9**

i9;;* '5 5**

* p .05

** 0 01

ns - Rot significant A . /

4

1
Linear relationkips between enrollment and s4lents' evaluations were negative for all eight evaluation scores.

,

.. I
.

,

2If quadratic or cubic components\did not add significantly to the.proportion variance alr6ady accounted for the ..

term,was. not considered, Statistgal significance refers to a tett Of total proportion of variance accoulted
,

.
for,fly the ftnction rather than any particular component of the.function.

4-

(; Variande'.

kccunt4'd 'for

.by Linear Fun;

,Of CaZ4)
,

0.8,% ns

3

V

20.4** 22.2** 21.2**

5,.3**11 5.4*

f .4

0.5 0.8 n

2.6**

"I O.

2.9** 3.6**

p.
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UCLA DATA; Variance,,in,..$, uilt4ts' .1":13r'!'

Evalultiots

* 2nd Order Etlynorniqi: 5.2%

*:Lith Order Polynomial: 714%

Il

(

i.00 5.00 110,00 165,00 220.00 275.00 330.00 385.00 4110,00

) 'CLASS SI?E

.a



(2nd 'Order)

0 X x
'N.

, 0 x ,

Evaluations Explained by Enroilmt--
co X
co X 4

USC DATA: Variance in Students'

* 2nd Order Polynomial: JA

e

411

Arb,00 90/00 180,00 270,00 360100' 450,00 540,00 63 720,00

CLAS5 SIZE


