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1 Introduction

Although there has been made some recent progress (Bedard and Kuhn 2008, Kokke-

lenberg et al. 2008, Westerlund 2008), college courses still represent a relatively novel

laboratory from which to infer class size e�ects. We subscribe to the view of Bedard and

Kuhn (2008) that summarizes the abundant wealth of literature on class size, referring

to the comprehensive reviews by Hanushek (2003) and Krueger (2003), in two central

insights: (i) results can depend considerably on econometric speci�cation, and (ii) the

profession has not yet reached a consensus estimate of the impact of class size on student

performance. Bedard and Kuhn (2008) are the �rst to show that (i) does, in contrast to

results for test-based outcomes at both primary/secondary and college level, not apply to

the result of a large negative impact of class size on instructor e�ectiveness as measured

by college-level course evaluations. In the literature analyzing introductory and inter-

mediate college economics courses, there is rather mixed evidence for the relationship

between class size and student performance: Little or no evidence is found by Saunders

(1980) and Kennedy and Siegfried (1997) using scores on the U.S. TUCE (Test of Un-

derstanding College Economics) exam, while Lopus and Maxwell (1995) and Kennedy

and Siegfried (1997) �nd a positive relationship using scores on the TUCE III exam. Fi-

nally, Arias and Walker (2004) and Kokkelenberg et al. (2008) relying on student exam

points and grades at public universities in the U.S. �nd a negative relationship. All these

student test score-based studies are to some extent subject to measurement error, in-

structors' discretion over grades, attrition between courses, and several other de�ciencies

(Bedard and Kuhn 2008, p. 254).

A negative relationship between class size and instructional student evaluations is

found in the studies by Bedard and Kuhn (2008) and Westerlund (2008) for a U.S. and

a Scandinavian university, respectively. Both studies do not su�er from the possibility

that results may confound the e�ects of class size and instructor quality as is the case

for precursory work like McConell and Sosin (1984), DeCanio (1986), and Siegfried and

Walstad (1990).
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The aim of the present paper is twofold. First, we analyze whether the �ndings of the

large, highly signi�cant, and nonlinear negative impact of class size on student evaluations

of instructor e�ectiveness reported in the seminal study by Bedard and Kuhn (2008)

can be replicated using data from a university outside the United States. Our sample

consisting of 1,438 economics classes (on 129 di�erent topics) held by 299 instructors at

the University of Munich from Fall 1998 to Summer 2007 exceeds the one of Bedard and

Kuhn who studied 655 courses o�ered by 64 instructors between Fall 1997 and Spring 2004

at the University of California, Santa Barbara (UCSB). The econometric approach for the

most part of our Section 2 adheres to their methodology. We �nd profound con�rmatory

evidence for the UCSB �ndings that we check { in contrast, e.g., to Westerlund (2008)

{ also for robustness to the inclusion of course and instructor �xed e�ects. The latter

is particularly important considering problems of unobserved heterogeneity, for example,

the possibility that the best instructors might have been systematically assigned to larger

courses by department chairs.

Secondly, university-rating agencies, students, and tuition paying parents frequently

claim to place a high weight on an agreeable class size. However, as an agreeable class

size at the college level is neither guaranteed nor does there exist a direct market (both

holding, in particular, for public schools in continental Europe), class size has the notion

of an intangible. We make a �rst attempt to quantify the implied welfare surplus of

this non-marketed intangible using a survey based on the contingent valuation method

(CVM) for a representative sample of all students enrolled in management science (Be-

triebswirtschaftslehre) at the two universities in Munich. We �nd that the monetary

value that students ascribe to the preservation of the status quo of an agreeable class size

lies between 5 and 300 Euros per semester and student. As is common practice in the

CVM framework, we derive our estimates from stated willingness-to-pay and willingess-

to-accept responses in the counterfactual, though realistic, scenario of a merger of the

two departments. To the best of our knowledge, no study of college-level class size has

used such a CVM approach.
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2 Class size and instructor e�ectiveness

2.1 Student evaluation data

As noted, the data for this study include nearly all economics classes o�ered at the

University of Munich (Ludwig Maximilian University, henceforth: LMU) from Fall 1998

(Wintersemester 1998/1999 ) to Summer 2007 (Sommersemester 2007 ):1 During this pe-

riod of 18 semesters, 1,438 economics classes on 129 di�erent topics were o�ered by 299

instructors. Our data include information about class size, the semester (Wintersemester,

Sommersemester), the year that each course was o�ered, the level of the class (lower divi-

sion, upper division), whether or not the course is a program requirement, the instructor,

and the average evaluation score. Summary statistics for all variables are reported in Ta-

ble 1. We follow Bedard and Kuhn (2008) by using a variety of class size speci�cations

to explore the relationship between class size and student evaluations of instructor e�ec-

tiveness. In particular, we will use linear, quadratic, cubic, and { going beyond Bedard

and Kuhn { also splined and fourth order polynomial speci�cations for class size, as well

as categorical class size indicators to allow for the exible estimation of any nonlinearity

in the relationship between class size and student evaluations of instructor e�ectiveness.

The evaluation data are published and made available, corresponding to the natural

unit of observation (Bedard and Kuhn 2008, p. 255), in the form of student evaluation

scores aggregated to class means:

Etci =

XRtci

j=1
etcij

Rtci
; (1)

where e denotes individual student evaluation scores, E is the average class evaluation

score, R is the number of evaluation responses,2 t denotes year t =1998/1999,..., 2007),

1It should be noted that disclosure of an instructor's rating results is not mandatory. How-
ever, the resulting attrition is less than 2%. A subsample of this data set is also used and
described in S�ussmuth (2006).

2The number of responses (R) might di�er from class size, or enrollment, due to absenteeism
on the day that evaluations are adminisitered (at LMU this usually is the case in the middle of
the semester), withdrawals from the course, or voluntary non-reponses. As there are no o�cial
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c denotes course, and i denotes instructor. Similar to the U.S. practice (Hamermesh and

Parker 2005, Bedard and Kuhn 2008), the rating forms at LMU include: `Overall, my

personal impression is that the instructor was excellent (5); very good (4); satisfactory

(3); unsatisfactory (2); very unsatisfactory (1)'.3

At LMU, the sta� at the chair of the students' dean (StudiendekanIn) is responsible

for the provision of rating forms and the coordination of students who administer the

evaluation instrument. After the evaluation, results are published online and in the

magazine of the economics students' representative body. The run of the print version

of this magazine is approximately 2,500. Besides E, the published evaluation summary

contains information on the number of participants in the class, the title of the class, and

the instructor of record. This information is important because it allows us to estimate

instructor �xed e�ects models that control for time-invariant instructor heterogeneity and

instructor and course �xed e�ects models that control for both instructor and course-

speci�c heterogeneity.

2.2 Descriptive analysis

In this subsection, we follow Bedard and Kuhn (2008) by considering it instructive to

examine the raw mean evaluation scores across the distribution of class sizes before

turning to the more formal analysis. To facilitate this exercise, Table 2 reports the mean

average evaluation score for classes size 1-19, 20-39, 40-59, 60-79, 80-99, 100-149, 150-199,

200-299, and 300+. These cut-o�s were chosen to ensure comparability with the UCSB

�ndings and to ensure that all groups have reasonable sample size, respectively. The

columns of Table 2 report the mean average evaluation score, the class means di�erence

to the preceding class size group, test statistics for the null hypothesis that a given mean

is the same as the mean of the immediately preceding class size group, and the sample

enrollment statistics available, we spot checked R with available statistics on the number of
students taking the �nal exam for the respective class. We �nd virtually no di�erence in these
�gures.

3Just like UCSB scores, LMU scores actually run from (1) excellent to (5) very unsatisfactory,
but we follow Bedard and Kuhn (2008) by reversing them for interpretive ease.
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size. The reported results show that there is a substantial reduction in mean evaluation

scores as class size rises from 1-19 to 20-39. At this point, scores continue to fall with class

size but become rather at until class size jumps over 79 students, where scores sizably

increase for the tiny lecture halls class size (80-99). Thereafter, scores signi�cantly drop

and become again relatively at (with an insigni�cant spike in class means for moving

from small lecture halls 100-149 to medium-sized lecture halls 150-199). Finally, there

is a remarkable 0.34 increase in mean evaluation score for raising class size beyond 299

students. The general shape and nonlinear nature of the relationship between student

evaluations and class size can also be seen by simply plotting average student evaluation

scores against class size, including median bands (Figure 1).
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Figure 1. Mean student evaluations across class size and median bands

2.3 Fixed e�ects model estimates

While the results reported in Table 2 are, though not as much as for UCSB evaluations,

suggestive of lower student evaluations in large classes, they are not conclusive evidence

since the raw mean di�erences do not control for observables or time-invariant unob-

servables. For example, they will be biased if instructors with di�erent levels of teaching

ability are assigned to classes of di�erent size. Actually, the last peak (for class size 300+)

is suggestive for the possibility that the best instructors might have been systematically

assigned to larger courses by department chairs. Since we know which instructors are
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teaching which classes, we can purge our estimates of this type of bias using a �xed e�ects

model.

To estimate the impact of class size on average student evaluations, we consider the

following �xed e�ects model, including a class size polynomial

Etci = �i +
XM

m=1
�m (Stci)

m + x0t� + z
0
c� + utci; (2)

where � is a vector of instructor �xed e�ects, S denotes class size, xt contains a time

trend and a dummy variable for summer semester (Table 1), zc contains time-invariant

course characteristics de�ned in Table 1, and u is the usual error term. All models

are weighted by the square root of the number of participants per class to address the

heteroscedasticity resulting from the aggregation of individual outcomes. If we replace

�i by a scalar constant �0, our speci�cation boils down to a pooled OLS model that we

use as a baseline speci�cation. For this case, Figure 2 shows the adjusted R squared as

a function of m, where M = 8. It suggests that the goodness of �t is merely sensitive to

the choice of the polynomial degree if we abstract from the linear speci�cation (M = 1).
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Figure 2. Adjusted R squared and polynomial degree of class size

Additionally, we consider alternative functional forms for class size, i.e., a logarithmic

form (�1 lnStci), linear and cubic splines with knots at class sizes of 20, 50, 100, and

300 students,4 as well as dummies for class size categories C (Table 2) as in Bedard and

4Results for a logarithmic form are available on request from the authors.

7



Kuhn (2008):

Etci = �i +
X8

m=1
�mCm;tci + x

0
t� + z

0
c� + utci: (3)

An attractive feature of the above panel speci�cations (2) and (3) is that the instructor

�xed e�ects allow us to purge the class size estimate of any potential bias induced by

time-invariant instructor heterogeneity. In this context, Bedard and Kuhn (p. 257) note

that although Siegfried and Kennedy (1995) �nd no evidence that department chairs

assign better instructors to large introductory economics classes (which are generally the

largest courses o�ered), our model's ability to include instructor �xed e�ects across all

economics classes ensures that any non-random assignment across economics classes at

large, based on instructor quality, are not biasing the estimated impact of class size on

student evaluations.

As Kelly Bedard and Peter Kuhn note, models (2) and (3) have three major advan-

tages over most of the previously estimated models in the literature. First, the panel

nature allows for the inclusion of instructor �xed e�ects. This is important because in-

structors di�er across important margins such as teaching ability and grading schemes.

Secondly, the pooling across courses and years ensures a su�cient sample size to allow for

the use of a variety of exible class size functional forms. This is important because there

is no reason to believe that the relationship between student evaluations and class size

are linear (Figure 1), or even quadratic. In fact, as we will see, the relationship between

student evaluations and class size is initially quite steeply negative, subsequently becomes

rather at, and between class sizes beyond 150-200 students and 300-400 students may

even rise slightly. Third, we can also include course �xed e�ects to equations (2) and

(3) to control for course heterogeneity on such margins as di�culty and average student

interest in particular subject matters.

The core set of results for the impact of class size on average student evaluations

of instructor e�ectiveness are reported in Table 3. The �rst pair of columns report the

pooled cross-section results. Column (i) speci�es class size as a cubic function and column

(ii) speci�es it as a exible set of indicator variables. Focusing on the results reported

in column (ii), as class size initially rises average student evaluations fall, but there are
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three upward spikes at class sizes of 70-90, 125-175, and 250-300+. The latter is the most

profound one with an increase of 0.26.

It is easier to describe the relationship between class size and class evaluations graph-

ically. For comparative purposes, Figure 3 begins by plotting the predicted mean evalu-

ations by class size based on the standard cross-sectional model with discrete categories,

splines, and fourth order polynomial class size speci�cations (all class size coe�cients

used in Figures 3-5 are reported in the tables in the Appendix).
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Figure 3. Cross section predictions

Columns (iii) and (iv) in Table 3 replicate columns (i) and (ii) with the addition of

instructor �xed e�ects. Three features of the instructor �xed e�ects (I-FE) estimates

warrant comment. First, the sample is smaller because instructors only observed once

during the sample period are excluded from the I-FE sample. Second, once time-invariant

instructor heterogeneity has been accounted for it is clear that omitted variables bias

attens out the cross-sectional point estimates for the relationship between student eval-

uations of instructor e�ectiveness across class size. There obviously is no more U-shape

resultant. In other words, the di�erences between the cross-section and I-FE results are

consistent with department chairs assigning \better" instructors to larger classes. This

is most easily be seen by comparing Figures 3 and 4.
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Figure 4. I-FE predictions
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Figure 5. I-C-FE predictions

As a �nal check for time invariant omitted variables bias we add course �xed e�ects to

the model that already includes instructor �xed e�ects (I-C-FE) as described in (2) and

(3). It is important to note that sample size again reduces because instructors who taught

only one course are excluded as well as courses taught by a single instructor during the

entire sample period. These exclusions reduce the sample size to 1,273 observations. The

I-C-FE results using a cubic function of class size and a exible set of class size indicators
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are reported in columns (v) and (vi) in Table 3. Detailed estimates are reported in Tables

4-7.

Overall, it appears that the simple pooled cross-section estimates are biased by the

omission of time-invariant instructor and course controls. Furthermore, an accurate

estimate of the impact of class size on student evaluations of instructor e�ectiveness does

require a exible functional form for class size, regardless of the inclusion or exclusion of

instructor and/or course �xed e�ects. Estimates of the impact of class size on test-based

outcomes, at all levels of education from primary school through college, seem to depend

to a large extent on the econometric speci�cation. In contrast, our estimates of the impact

of class size on student evaluations of instructor e�ectiveness are remarkably consistent

across instructor �xed e�ect and instructor-plus-course �xed e�ect speci�cations. In all

cases we consistently �nd a large negative impact of class size on student evaluations of

instructor e�ectiveness using a representative sample that encompasses economics courses

at all college levels.

3 The contingent value of an agreeable class size

3.1 Data and empirical approach

The Contingent Valuation Method (CVM) is a survey-based technique to assess posi-

tive externalities of more or less intangible goods that are not directly internalized by

the market by quantifying the corresponding willingness-to-pay (WTP)5 of concerned

individuals (Arrow et al. 1993). The adequate CVM set-up allows one to quantify the

uncompensated Hicksian surplus, the compensated Hicksian surplus, and the Marshallian

5Note, in our study one half of repondents were asked for a rebate amount of tuition fees,
in order to sustain their initial utility level. This \willingness-to-accept" measure quanti�es an
upper bound value of the contingent value. As can be seen from Figure 6.
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surplus, where the latter can be approximated by

MS � ES + 1
2
(CS � ES) =

QBZ
QS

H (U0) dQ+
1

2

0@ QBZ
QS

H (U1) dQ�
QBZ
QS

H (U0) dQ

1A (4)

and CS, ES, and MS denote compensated, equivalent, and Marshallian surplus, re-

spectively. H (U0) and H (U1) represent compensated and equivalent Hicksian demand,

respectively. The Marshallian demand is given by the line running through ba in the

right-hand side diagram of Figure 6. The derivation of the welfare measures shown in

Figure 6 is standard, apart from the underlying scenario starting from a reduction of

\quality" (i.e., an increase of class size) rather than from the usual increase in price. Val-

ues on the abscissa are contingent, inasmuch they have to be interpreted relative to the

status quo. In this sense, they represent a demand for the status quo which we presume

to reect an agreeable class size as students would not have enrolled given inacceptable

conditions.
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Figure 6. CS, ES, and MS derived from WTP and WTA

In 2007, we conducted an online survey, for which we recruited participants online and

o�ine. On-campus o�ine-interviews and pre-tests supplemented the survey. In order to

avoid issues of selectivity we tried to get our number of respondents as close as possible

to the total population (Table 8). Furthermore, no information on the survey's content

was given prior to the interviews and online query. The withdrawal rate after start was <

3%. After some strati�cation along the two central dimensions gender and lower/upper
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division, the sample consists of 560 (553) individuals (Table 8). It is a representative

sample of all students enrolled in management studies, i.e., in \Betriebswirtschaftslehre"

leading to the degree of a \Diplom Kaufmann" awarded by either of the two universities

in Munich, i.e., either of LMU or of Munich University of Technology (Technische Uni-

versit�at M�unchen, henceforth TUM). This degree is equivalent to an M.Sc./M.A. degree

in business administration (management) in German speaking countries. Note, in our

study one half of respondents were asked for a rebate of tuition fees that were intro-

duced in Munich in 2007 in order to sustain their initial utility level. This WTA measure

quanti�es an upper bound value of the contingent value (Figure 6).

There are several papers that document what has become known as \warm glow"-

e�ect in the context of CVM (see, e.g., Andreoni 1989, Kahnemann and Knetsch 1992,

Nunes and Schokkaert 2003). Accordingly, survey participants potentially gain some sort

of moral satisfaction through the mere act of giving or claiming to be willing to give per se.

This e�ect relates to concepts such as peer-group pressure, feelings of guilt, and sympathy.

It superimposes a \cold" WTP, in particular, in face-to-face interviews. The fact that

the bias induced by a \warm glow" is pronounced for personal interviews is documented

by Schkade and Payne (1994) who analyze verbal protocols of CVM-based studies. These

authors �nd that some respondents vocalize a parallel with charitable contributions when

answering the WTP survey in front of an interviewer. We can interpret this �nding as

lending support to the hypothesis that the \warm glow" is a relevant bias in personal

rather than in online interviews as in the one of the present study.

In our query students were �rst asked some introductory questions on their �nancial

situation, the educational background of their parents (both of these �rst two questions

were intended to capture the budgetary situation of respondents), the progress of their

studies, and the personal weight they put on the quality of higher education in comparison

to their student class mates (Table 9). Then we asked them for the average number of

student class mates they are currently attending classes with. We used a payment card

answering scheme relying on the same class size groups as in Section 2. It was followed

for about one half of the respondents (NWTP = 278) by the following counterfactual
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scenario: \As has been recently discussed in the media, the two Munich departments

o�ering programs in management and business administration (Betriebswirtschaftslehre),

that is, LMU and TUM, will be merged into one department. Overall, the aim of the

merger is to realize synergies. The merger implies that, on average, more students than

before attend the average class o�ered. For you this would bear the implication that you

end up in the next higher class size group [pop-up with ticked average class size group and

next higher group is shown]. Please abstract from any other imaginable consequences of

the merger { like changes of sta� or changes in the corporate identity of the department {

and focus on the increase in class size. Would you personally be willing to contribute some

of your own money every semester to ensure that class size remains the same as before

the merger of departments?" The other approximate half of students (NWTA = 275) was

confronted with the same scenario, however, with a di�erent ending question: \[...] How

much of your paid semestral tuition does the university need to transfer back to you in

order to make you indi�erent to the class-size situation before the merger?"

In a series of pre-tests, the questionnaire and, in particular, also the above scenario

were carefully tested. The pre-tests provided relevant information with regard to partici-

pants' understanding, potential caveats of the scenario, and ranges of possible WTP and

WTA values and ranges. The latter is of particular importance as our survey did not rely

on an unfavorable dichotomous choice framework or open-ended valuation question but

on a closed-ended one, that is, on a valuation question in payment card format (White-

head 2006). The ultimate of eight possible answers (0 Euros and the seven ranges 1-10,

11-20, 21-40, 41-80, 81-150, 151-300, 301-500 Euros) is truncated at 500 Euros. Never-

theless, respondents were also given the possibility to express another (possibly higher)

amount. As is standard in CVM-studies, we used reminders of budget constraints to

minimize hypothetical bias of respondents. We classify stated WTP and WTA values

in eight groups using the respective range means. In accordance with our pre-test runs,

boundary values are set to 0 and 300 Euros, respectively.
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3.2 Findings

As can be seen from Table 9, averaging WTP and WTA samples (�rst column), students

are willing to pay for the avoidance (or need to be paid for the acceptance) of a marginal

deterioration of class size by one additional student 4.87 Euros per semester. For a

substantial increase, i.e., for the doubling of the existing class size, the corresponding

amount is 324.74 Euros. For the �rst case (marginal deterioration) this in combination

with the total number of students from our underlying population (Table 8) implies an

equivalent Hicksian surplus of 5,411.58 (= 3:03 � 1; 786) Euros, a compensated Hicksian

surplus of 12,073.36 Euros, and a Marshallian surplus of 8,742.47 Euros per semester.

The latter is a straightforward approximation of QBbaQS in Figure 6. In the second case

(substantial deterioration), our results imply an equivalent Hicksian surplus of 329,820.62

(= 184:67 � 1; 786) Euros, a compensated Hicksian surplus of 832,865.38 Euros, and a

Marshallian surplus of 581,343 Euros per semester. Our detailed results reported in

Tables 10-12 are graphically summarized in the following Figures 8 and 9.
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Figure 8. Calculated amounts for doubling class size
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Figure 9. Calculated amounts for increasing class size by 10 students

In Figure 8 and 9 the amount in Euros is depicted on the ordinate, the class size on

the abscissa. Obviously, the substantial deterioration scenario (Figure 8) reinforces our

�ndings from the instructional evaluations analysis, inasmuch as our WTP/WTA mea-

sures increase up to class sizes of 125 students, that is, approximately corresponding to

the lower turning point of the polynomial function describing the relationship of evalua-

tions and class size in Figure 4 and 5. For both scenarios (Figure 8 and 9), there also can

be found local peaks in the nearance of a class size somehow below 100 students which

approximately coincide with a local peak found in evaluations of instructor e�ciency for

roughly the same class size (Figure 5).

4 Conclusion

This paper provided profound con�rmatory evidence for the recent �nding of a large,

highly signi�cant, and nonlinear negative impact of class size on student evaluations of

instructor e�ectiveness that is robust to the inclusion of course and instructor �xed e�ects.

Going beyond this con�rmation of the �ndings for economics courses o�ered by UCSB

that are analyzed in the seminal study by Bedard and Kuhn (2008), we run a survey based

on the contingent valuation method and a representative sample of all Munich students of

16



management and business administration (Diplom-Studiengang Betriebswirtschaftslehre)

to quantify the welfare surplus of an agreeable class size. We �nd the average monetary

value of the surplus to lie between 5 and 300 Euros per semester and student. Overall,

Hicksian and Marshallian surpluses can reach substantial values of 0.5 to 0.8 million

Euros per semester. From an administrator's perspective, our �ndings imply that both

instructor e�ciency as measured by instructional evaluations and welfare measures are

(highly) elastic in classes with less than approximately 100 students, while beyond this

threshold the valuation of the status quo becomes insensitive to increases in class size.
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Table 1. Summary statistics 
 

 (1) (2) 
 

Mean evaluation score 4.07 (0.47) 4.06 (0.46) 
Class size 52.73( 63.08) 53.47 (61.98) 
Required course 0.61 (0.49) 0.65 (0.48) 
Introductory course 0.27 (0.45) 0.27 (0.45) 
Summer semester 0.46 (0.50) 0.49 (0.50) 
N 1438 1273 

 

 Notes: 
 Includes all classes addressing economics students offered by the Department of Economics, University of 

Munich (LMU), between Winter 1998/1999 and Summer 2007 (18 semesters). 
 Standard deviations in parentheses. 
 (1) total sample 
 (2) I-C-FE subsample 

 



21
 

 

 

 

Table 2. Distribution of average evaluations across class size 

Class size Average evaluation 

(class means) (1) 

Class means differences to 

preceding class size group (2) 

Means test t-

Statistic (3) 

Sample size (4) 

1-19 4.22 -- -- 384 

20-39 4.05 -0.17 -5.22 432 

40-59 4.01 -0.04 -1.40 244 

60-79 3.97 -0.04 -0.87 145 

80-99 4.02 0.05 0.87 75 

100-149 3.89 -0.13 -1.40 82 

150-199 3.96 0.06 0.49 33 

200-299 3.80 -0.15 -1.14 25 

300+ 4.14 0.34 2.37 18 
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Table 3. The impact of class size on student ratings of instructor effectiveness: Summary table 
  i ii iii iv v vi  

 Cross Section I-FE I-C-FE 
Class Size -0.0033*** 

(0.00069)  -0.0048*** 

(0.00051)  -0.004*** 

(0.00055)  

(Class Size)2
 /100 0.0011*** 

(0.00032)  0.0018*** 

(0.00023)  0.0016***

(0.00025)  

(Class Size)3 /100,000 -0.0009** 

(0.00038)  -0.0018*** 

(0.00027)  -0.0017***

(0.00029) 
 
 

Class Size 20-39  -0.158***

(0.040)  -0.133*** 

(0.029)  -0.114*** 
(0.032) 

Class size 40-59  
 

-0.178***

(0.044) 
 -0.199***

(0.032) 
 
 

-0.181*** 
(0.035) 

Class Size 60-79 
 

 -0.217***

(0.048) 
 -0.281***

(0.036)  -0.260*** 

(0.039) 

Class Size 80-99 
 

 
 -0.176***

(0.057)  -0.286***

(0.042)  -0.247*** 

(0.045) 

Class Size 100-149  -0.301***

(0.053)  -0.360***

(0.040)  -0.339*** 

(0.043) 

Class Size 150-199  -0.244***

(0.067) 
 -0.299*** 

(0.052) 
 -0.315*** 

(0.055) 

Class Size 200-299  -0.341***

(0.070) 
 -0.302*** 

(0.056) 
 -0.280*** 

(0.061) 

Class Size 300+  -0.079 
(0.072)  -0.341*** 

(0.062)  -0.347*** 

(0.072) 

N 1438 1438 1356 1356 1273 1273 
R2 adj. (%) 8.35 8.56 66.22 66.29 68.37 68.31 
F-Statistic for Class Size 9.73 7.73 12.96 12.74 11.18 10.97 

P-Value of F-statistic 0.00 0.00 0.00 0.00 0.00 0.00 

Root MSE 0.45 0.45 0.27 0.27 0.26 0.26 

 

Predicted impact of increasing class size from 

10-30 -0.06 -0.16 -0.08 -0.13 -0.07 -0.11 

30-50 -0.05 -0.02 -0.07 -0.07 -0.06 -0.07 

50-70 -0.04 -0.04 -0.06 -0.08 -0.05 -0.08 

70-90 -0.03 0.04 -0.05 -0.01 -0.04 0.01 

90-125 -0.04 -0.13 -0.05 -0.07 -0.04 -0.09 

125-175 -0.03 0.06 -0.03 0.06 -0.02 0.02 

175-250 0.01 -0.10 0.03 -0.00 0.04 0.04 

250-300+  0.26  -0.04  -0.07 
 

 Note: *, **, *** denotes significance at 10, 5, 1% level of significance; heteroskedastic consistent standard errors are 
given in parentheses. All results are weighted by the square-root of class size; all specifications i−vi include a 
constant. All models include indicators for semester and year. Columns i and ii include indicators for required and 
upper division classes. Column iii and iv include instructor controls. Columns v and vi include instructor and course 
control.  
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Table 4. The impact of class size on student ratings of instructor effectiveness 
 

 
 i ii iii iv v vi vii viii ix x xi xii 

 Cross Section I-FE I-C-FE 
Class Size 
 

-0.00013 
(0.00014) 

-0.0020*** 

(0.00035) 
-0.0033*** 

(0.00069) 
 -0.0006*** 

(0.00012) 
-0.0020*** 

(0.00029) 
-0.0048*** 

(0.00051)  -0.0007***

(0.00014) 
-0.0019***

(0.00032) 
-0.004*** 

(0.00055)  

(Class Size)2
 /100 

 

 0.00038*** 

(0.00007) 
0.0011*** 

(0.00032) 
 

 0.00026*** 

(0.00005) 
0.0018*** 

(0.00023) 
  0.00024***

(0.00005) 
0.0016*** 

(0.00025) 
 

(Class Size)3 
/100,000 
 

  
-0.0009** 

(0.00038) 
 

  
-0.0018*** 

(0.00027) 
   -0.0017***

(0.00029) 
 
 

Class Size 20-39    -0.158*** 

(0.040) 
   -0.133*** 

(0.029) 
   -0.114*** 

(0.032) 
Class size 40-59    

 

-0.178*** 

(0.044) 

   -0.199***

(0.032)    
 

-0.181*** 
(0.035) 

Class Size 60-79 
 

   -0.217*** 

(0.048) 
   -0.281***

(0.036)    -0.260*** 

(0.039) 

Class Size 80-99 
 

 

   -0.176*** 

(0.057) 
   -0.286***

(0.042)    -0.247*** 

(0.045) 

Class Size 100-149 
   -0.301*** 

(0.053) 
   -0.360***

(0.040)    -0.339*** 

(0.043) 

Class Size 150-199    -0.244*** 

(0.067) 
   -0.299*** 

(0.052)    -0.315*** 

(0.055) 

Class Size 200-299    -0.341*** 

(0.070) 
   -0.302*** 

(0.056) 
   -0.280*** 

(0.061) 

Class Size 300+    -0.079 
(0.072) 

   -0.341*** 

(0.062) 
   -0.347*** 

(0.072) 
 

N 1438 1438 1438 1438 1356 1356 1356 1356 1273 1273 1273 1273 
R2 adj. (%) 6.00 8.07 8.35 8.56 64.13 64.89 66.22 66.29 66.76 67.34 68.37 68.31 
F-Statistic for Class 

Size 
8.05 10.01 9.73 7.73 12.01 12.33 12.96 12.74 10.53 10.75 11.18 10.97 

P-Value of F-

statistic 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Root MSE 0.46 0.45 0.45 0.45 0.28 0.28 0.27 0.27 0.27 0.27 0.26 0.26 
 

 Note: *, **, *** denotes significance at 10, 5, 1% level of significance; heteroskedastic consistent standard errors are given in parentheses. All results are weighted 
by the square-root of class size; all specifications i − xii include a constant. All models include indicators for school term and year. Columns i-iv include 
indicators for required and upper division classes. Column v-viii include instructor controls. Column ix-xii include instructor and course control.  
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Table 5. The impact of class size on student ratings of instructor effectiveness using the I-C-FE sample 
 
 i ii iii iv v vi vii viii ix x xi xii 

 Cross Section I-FE I-C-FE 
Class Size 
 

-0.00014 
(0.00015) 

-0.0021*** 

(0.00038) 
-0.0034*** 

(0.00073)  -0.0006*** 

(0.00013) 
-0.0018*** 

(0.00030) 
-0.0047*** 

(0.00052)  -0.0007***

(0.00014) 
-0.0019***

(0.00032) 
-0.004*** 

(0.00055)  

(Class Size)2
 /100 

 

 0.00040*** 

(0.00007) 
0.0011*** 

(0.00034)  
 0.00024*** 

(0.00005) 
0.0018*** 

(0.00024)   0.00024***

(0.00005) 
0.0016*** 

(0.00025)  
(Class Size)3 
/100,000 
 

  
-0.0008** 

(0.00041)  
  

-0.0018*** 

(0.00028)    -0.0017***

(0.00029) 
 
 

Class Size 20-39    -0.156*** 

(0.044) 
   -0.132*** 

(0.030) 
   -0.114*** 

(0.032) 
Class size 40-59    

 

-0.181*** 

(0.047) 

   -0.196***

(0.033)    
 

-0.181*** 
(0.035) 

Class Size 60-79 
 

   -0.242*** 

(0.052) 
   -0.287***

(0.036)    -0.260*** 

(0.039) 

Class Size 80-99 
 

 

   -0.166*** 

(0.062) 
   -0.271***

(0.042)    -0.247*** 

(0.045) 

Class Size 100-149 
   -0.297*** 

(0.056) 
   -0.354***

(0.040)    -0.339*** 

(0.043) 

Class Size 150-199    -0.260*** 

(0.070) 
   -0.296*** 

(0.052) 
   -0.315*** 

(0.055) 

Class Size 200-299    -0.389*** 

(0.076) 
   -0.273*** 

(0.057)    -0.280*** 

(0.061) 

Class Size 300+    -0.037 
(0.086) 

   -0.328*** 

(0.066)    -0.347*** 

(0.072) 
 

N 1273 1273 1273 1273 1273 1273 1273 1273 1273 1273 1273 1273 
R2 adj. (%) 5.01 7.38 7.60 8.09 65.25 65.88 67.19 67.39 66.76 67.34 68.37 68.31 
F-Statistic for Class 

Size 
6.16 8.24 7.97 6.60 13.38 13.66 14.36 14.14 10.53 10.75 11.18 10.97 

P-Value of F-

statistic 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Root MSE 0.46 0.45 0.45 0.45 0.28 0.27 0.27 0.27 0.27 0.27 0.26 0.26 
 

 Note: *, **, *** denotes significance at 10, 5, 1% level of significance; heteroskedastic consistent standard errors are given in parentheses. All results are weighted 
by the square-root of class size; all specifications i − xii include a constant. All models include indicators for school term and year. Column i-iv include 
indicators for required and upper division classes. Column v-viii include instructor controls. Column ix-xii include instructor and course control.  
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Table 6. The impact of class size on student ratings of instructor effectiveness: Splines 
 
  i ii iii iv v vi vii viii ix 

 Cross Section I-FE I-C-FE 
Class Size 
 

-0.0029** 
(0.00121) 

  -0.0070***

(0.00089) 
 

 -0.0065***

(0.00098) 
  

(Class Size)2
 /100 

 

0.0008 
(0.00010) 

 
 0.0037*** 

(0.00076) 
 

 0.0034***

(0.00076) 
  

(Class Size)3 
/100,000 
 

0.0001 
(0.0026) 

 
 

-0.0071***

(0.0018) 
 

 
-0.0064***

(0.0020)   

(Class Size)4 /106 
 

-0.0009 
(0.0022) 

  0.0043*** 
(0.0015) 

  0.0038** 
(0.0016) 

  

Splcs1  -0.0207*** 

(0.0065)   -0.0186*** 

(0.0046)   -0.0176***

(0.0052)  

Splcs2  0.0187** 

(0.0074)   0.0144*** 

(0.0052)   0.0136** 

(0.0058) 
 
 

Splcs3 
 

 0.0011 

(0.00023)   0.0015 

(0.0016)   0.0017 

(0.0016)  

Splcs4 
 

 

 0.0003 

(0.0012) 
  0.0029*** 

(0.0009) 
  0.0028*** 

(0.0009) 
 

Splcs5 
 0.0022*** 

(0.0007)   -0.0007 

(0.0006)   -0.0008 

(0.0006)  

Cscubicspline1   -0.0039*** 

(0.0011) 
  -0.0067*** 

(0.0008)   -0.0062***

(0.0009) 

Cscubicspline2   0.0295* 

(0.0179) 
  0.0716*** 

(0.0130)   0.0604*** 

(0.0141) 

Cscubicspline3   -0.0430 

(0.0300) 
  -0.1143*** 

(0.0219)   -0.0958***

(0.0236) 
 

N 1438 1438 1438 1356 1356 1356 1273 1273 1273 
R2 adj. (%) 8.30 8.98 8.26 66.44 66.71 66.49 68.52 68.64 68.47 
F-Statistic for Class 

Size 
9.13 9.34 9.63 13.03 13.12 13.11 11.22 11.24 11.23 

P-Value of F-

statistic 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Root MSE 0.45 0.45 0.45 0.27 0.27 0.27 0.26 0.26 0.26 
  

 Note: *, **, *** denotes significance at 10, 5, 1% level of significance; heteroskedastic consistent standard errors are given in parentheses. All results are weighted 
by the square-root of class size; all specifications i − ix include a constant. All models include indicators for school term and year. Column i-iii include indicators 
for required and upper division classes. Column iv-vi include instructor controls. Column vii-ix include instructor and course control.  
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Table 7. The impact of class size on student ratings of instructor effectiveness using the I-C-FE sample: Splines 
 

 i ii iii iv v vi vii viii ix 
 Cross Section I-FE I-C-FE 

Class Size 
 

-0.0029** 
(0.0013) 

  -0.0072***

(0.0009) 
 

 -0.0065***

(0.00098) 
  

(Class Size)2
 /100 

 

0.0007 
(0.0010) 

 
 0.0041*** 

(0.0007) 
 

 0.0034***

(0.00076) 
  

(Class Size)3 
/100,000 
 

0.0003 
(0.0028) 

 
 

-0.0081***

(0.0019) 
 

 
-0.0064***

(0.0020)   

(Class Size)4 /106 
 

-0.0009 
(0.0023) 

  0.0052*** 
(0.0015) 

  0.0038** 
(0.0016) 

  

Splcs1  -0.0207*** 

(0.0072)   -0.0178*** 

(0.0048)   -0.0176***

(0.0052)  

Splcs2  0.0181** 

(0.0083)   0.0135** 

(0.0054)   0.0136** 

(0.0058) 
 
 

Splcs3 
 

 0.0020 

(0.00025)   0.0016 

(0.0016)   0.0017 

(0.0016)  

Splcs4 
 

 

 -0.0003 

(0.0013) 
  0.0031*** 

(0.0009) 
  0.0028*** 

(0.0009) 
 

Splcs5 
 0.0026*** 

(0.0008)   -0.0012** 

(0.0006)   -0.0008 

(0.0006)  

Cscubicspline1   -0.0043*** 

(0.0012) 
  -0.0069*** 

(0.0008)   -0.0062***

(0.0009) 

Cscubicspline2   0.0336* 

(0.0189) 
  0.0736*** 

(0.0130)   0.0604*** 

(0.0141) 

Cscubicspline3   -0.0498 

(0.0317) 
  -0.1180*** 

(0.0221)   -0.0958***

(0.0236) 
 

N 1273 1273 1273 1273 1273 1273 1273 1273 1273 
R2 adj. (%) 7.54 8.35 7.53 67.51 67.71 67.49 68.52 68.64 68.47 
F-Statistic for Class 

Size 
7.48 7.82 7.90 14.48 14.54 14.54 11.22 11.24 11.23 

P-Value of F-

statistic 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Root MSE 0.45 0.45 0.45 0.27 0.27 0.27 0.26 0.26 0.26 
 

 Note: *, **, *** denotes significance at 10, 5, 1% level of significance; heteroskedastic consistent standard errors are given in parentheses. All results are weighted 
by the square-root of class size; all specifications i − ix include a constant. All models include indicators for school term and year. Column i-iii include indicators 
for required and upper division classes. Column iv-vi include instructor controls. Column vii-ix include instructor and course control. 
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Table 8. CVM sample and stratification 
 
 

Business Administration Students (Diplom) in Munich (LMU, TUM) in Summer (Sommersemester) 2007 
 Total population Sample 

No. of student 1786 560 

Male 1087 (60.86%) 341 (60.89%) 

Female 699 (39.14%) 219 (39.11%) 

Upper division (Hauptstudium) 1266 (70.88%) 397 (70.89%) 

Lower division (Grundstudium) 520 (29.12%) 163 (29.11%) 

 
Note: Seven observations were excluded due to the fact, that the status quo was already the highest possible class 
size group (> 500 students); therefore, an unbiased measuring of WTP was not possible. 

 
 
 

Table 9. Summary statistics: CVM survey 
 

 Sample WTP WTA 
Amount (categories) 145.80 (118.15)

Median: 115.5
85.00 (100.78)

Median: 60.5
207.26 (101.56) 

Median: 225.5 
Amount (double class size) 324.74 (287.88)

Median: 288.75
184.67 (235.56)

Median: 90.75
466.33 (266.14) 

Median: 450 
Amount (plus one student) 4.87 (5.14)

Median: 3.03
3.03 (4.20)

Median: 1.53
6.76 (5.33) 

Median: 5.78 
Parents educ. background 0.54 (0.50) 0.55 (0.50) 0.54 (0.50) 
Male 0.6076 (0.4887) 0.5971 (0.4914) 0.6182 (0.4867) 
Introductory (lower) division 0.2893 (0.4539) 0.2662 (0.4369) 0.3124 (0.4687) 
Financial situation 0.42 (0.49) 0.43 (0.50) 0.41 (0.49) 
Weight 0.52 (0.50) 0.54 (0.5) 0.49 (0.50) 

 

 Note: Includes 553 business administration (Betriebswirtschaftslehre: BWL) students in Munich 
(pooled LMU, TUM). Representative in terms of gender, study progress for all BWL (Diplom) students 
enrolled at one of the two universities in Munich, summer semester 2007. The whole sample divides 
into two subsamples WTP and WTA with 278 (275) students each.  

 Standard deviations in parentheses. 
 Calculation of amounts for substantial deterioration scenario (2nd line): Take two neighboring class 

size groups α = [A to B] and β = [(B + 1) to C], implying different mean values µα and µβ. There is one 
amount X (in Euros) stated for sticking to size α and not moving to size β. From this it is 
straightforward to calculate the considered counterfactual increase in percent as (µβ − µα)/µα. Rescaling 
the effect to 100 percent (doubling class size) and applying it to X renders the calculated amount for the 
substantial deterioration scenario. 

 Calculation of amounts for marginal deterioration scenario (3rd line): Take two neighboring class size 
groups α = [A to B] and β = [(B + 1) to C], implying different mean values µα and µβ. There is one 
amount X (in Euros) stated for sticking to size α and not moving to size β. The amount to block the 
increase of size by one additional student then simply is calculated as X/(µβ − µα). 
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Table 10. Stated amounts for increasing class size to next higher class size group 
 
 

Amount 
Number of observations Sample WTP WTA Marshall 

Class size category (average) Sample WTP WTA Mean Median Mean Median Mean Median Mean Median
10 – 30 students 17 10 7 124.9 60.5 93.2 23.0 170.2 115.5 131.7 69.3
30 – 90 students 148 74 74 146.1 115.5 97.5 60.5 194.7 225.5 146.1 143.0
50 – 70 students 110 59 51 129.9 115.5 69.9 60.5 199.2 225.5 134.6 143.0
70 – 90 students 49 24 25 129.6 115.5 81.3 23.0 175.9 225.5 128.6 124.3
90 – 125 students 32 20 12 100.8 60.5 55.6 30.5 176.2 170.5 115.9 100.5
125 – 175 students 41 18 23 158.7 115.5 110.3 60.3 196.5 225.5 153.4 143.0
175 – 250 students 40 17 23 185.0 225.5 128.1 5.5 249.3 225.5 173.7 115.5
250 – 350 students 66 31 35 157.2 115.5 70.1 15.5 234.4 300 152.3 157.8
350 – 500+ students 50 25 25 174.7 225.5 116.0 30.5 250.8 300 174.8 165.3

 
 

Table 11. Calculated (from stated) amounts for doubling class size 
 
 

Amount 
Number of observations Sample WTP WTA Marshall 

Class size category (average) Sample WTP WTA Mean Median Mean Median Mean Median Mean Median
10 students 17 10 7 62.5 30.3 46.6 11.5 85.1 57.8 65.9 34.6
30 students 148 74 74 219.2 173.3 146.3 90.8 292.1 338.3 219.2 214.5
50 students 110 59 51 324.67 288.8 174.8 151.3 498.0 563.8 336.4 357.5
70 students 49 24 25 453.4 404.3 284.6 80.5 615.5 789.3 450.1 434.9
90 students 32 20 12 259.1 155.6 142.8 78.4 452.8 438.4 298.0 258.4
125 students 41 18 23 396.7 288.8 275.8 151.3 491.4 563.8 383.5 357.5
175 students 40 17 23 431.7 526.2 229.1 12.8 581.4 526.2 405.3 269.5
250 students 66 31 35 393.0 288.8 175.2 38.8 585.9 750.0 380.6 394.4
350 students 50 25 25 407.7 526.2 230.2 71.2 585.2 700.0 407.8 385.6

 
 

Table 12. Calculated (from stated) amounts for increasing class size by 10 students 
 
 

Amount 
Number of observations Sample WTP WTA Marshall 

Class size category (average) Sample WTP WTA Mean Median Mean Median Mean Median Mean Median
10 students 17 10 7 62.4 30.3 46.6 11.5 85.1 57.8 65.9 34.6
30 students 148 74 74 73.1 57.8 48.8 30.3 97.4 111.3 73.1 71.5
50 students 110 59 51 65.0 57.8 35.0 30.3 99.6 111.3 67.3 71.5
70 students 49 24 25 64.8 57.8 40.7 11.5 88.0 111.3 64.3 62.1
90 students 32 20 12 28.8 17.3 15.9 8.7 50.3 48.7 33.1 28.7
125 students 41 18 23 31.7 23.1 22.1 12.1 39.3 45.1 30.7 28.6
175 students 40 17 23 24.7 30.1 13.1 0.7 33.2 30.1 23.2 15.4
250 students 66 31 35 15.7 11.6 7.0 1.6 23.4 30.0 15.2 15.8
350 students 50 25 25 11.6 15.0 6.6 2.0 16.7 20.0 11.7 11.0
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Table 12. OLS estimates – dependent: Stated amounts in CVM survey 
 
 

 Next category Double class size Plus 10 students 

Class Size 20-39 21.22 
(32.25) 

12.87 
(32.58) 

156.74**

(20.86) 
137.65***

(38.01) 
10.61 
(16.12) 

7.81 
(15.75) 

Class size 40-59 4.95 
(32.75) 

-0.34 
(32.74) 

262.19***

(31.42) 
249.08***

(41.91) 
2.47 
(16.37) 

0.61 
(15.89) 

Class Size 60-79 
 

4.64 
(35.18) 

-6.71 
(34.68) 

390.97***

(61.07) 
364.73***

(63.15) 
2.32 
(17.59) 

-1.14 
(16.89) 

Class Size 80-99 
 

 

-24.16 
(36.07) 

-15.90 
(34.78) 

196.62**

(50.44) 
215.28** 

(52.46) 
-33.67** 

(16.33) 
-30.55* 

(15.76) 

Class Size 100-149 
33.77 
(35.91) 

4.49 
(35.58) 

334.25***

(48.43) 
264.39***

(55.09) 
-30.72* 

(15.86) 
-39.30** 

(15.60) 

Class Size 150-199 60.09 
(36.28) 

17.20 
(36.52) 

369.21***

(47.12) 
268.65***

(58.16) 
-37.79** 

(15.64) 
-49.63*** 

(15.61) 

Class Size 200-299 32.29 
(34.45) 

-9.66 
(35.79) 

330.56***

(41.26) 
230.66***

(57.01) 
-46.74*** 

(15.51) 
-58.31*** 

(15.58) 

Class Size 300-500 48.83 
(35.25) 

19.94 
(36.59) 

345.27***

(43.10) 
273.64***

(57.89) 
-50.81*** 

(15.47) 
-58.74*** 

(15.68) 

WTP  -120.71***

(8.61) 
 -276.06***

(20.18)  -39.09*** 
(3.56) 

Parents Edu 
 4.31 

(8.60) 
 6.89 

(20.11) 
 0.53 

(3.62) 

Male  19.78** 
(8.72) 

 45.94** 
(20.47) 

 7.46** 
(3.59) 

IntrSt  31.89** 
(16.25) 

 77.36* 
(39.86) 

 7.91 
(5.07) 

Financial  14.61* 
(8.55) 

 34.96* 
(20.15) 

 2.68 
(3.58) 

Weight  30.38*** 
(8.44) 

 82.16*** 
(19.77)  9.85*** 

(3.51) 

C 
124.91*** 

(30.86) 
156.97*** 

(34.29) 
62.46 
(15.43) 

129.86***

(61.73) 
62.46*** 

(15.43) 
73.62*** 

(16.19) 
 

N 553 553 553 553 553 553 

R2 adj. (%) 1.58 30.43 9.82 35.86 20.83 
 

36.41 

F-Statistic for Class 

Size 
2.17 24.68 26.84 30.90 38.40 28.82 

P-Value of F-

statistic 
2.83 0.00 0.00 0.00 0.00 0.00 

Root MSE 117.21 98.55 273.38 230.56 45.75 41.00 
 

 Note: Robust standard errors in parentheses 
 Including a dummy for the respective university (LMU/TUM) does not qualitatively alter results. 
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