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ABSTRACT

An Examination of Instructional Effectiveness in Higher
Education Using Multiple OQutcome Measures

by Mark Lawrence Wilson

This study develops a technique of evaluating teaching effectiveness in higher
education using two outcomes measures. The first measure, an instructor’s score on the
student evaluation of the teacher (SET), is considered to be the traditional measure of
teaching effectiveness. The second measure, a comprehensive exam, estimates the
cognitive performance of each teacher’s students. These measures are merged to create a
composite index, and this index is used to measure teaching effectiveness.

It is maintained that accurate performance measurement facilitates labor allocation
and motivation schemes. Traditional faculty performance evaluation may elicit
unfavorable economic consequences due to perverse incentive effects on teaching
behavior such as moral hazard and grade inflation. A broader measure of teaching
effectiveness may lessen some of the perverse incentives of the traditional system.

The first step to create the composite index is the estimation of educational
production functions for the SET and the outcomes exam. The estimation uses both panel
data and Seemingly Unrelated Regressions (SUR) models. Second, a predicted score is
estimated for all instructors using the sample average values of the right-hand side

variables. Third, the predicted score is compared with the actual score to identify
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exceptional performers. Finally, the measures are weighted to develop a composite score
for each instructor.

The data for this study were collected from a survey administered to students, a
comprehensive exam, and administrative records. The data were collected at a large,
comprehensive university in the Fall semester of 1996. The population of approximately
700 students came from 24 classes of introductory economics taught by twelve
instructors.

Under the panel data technique, it was found that student evaluations of the teacher
are influenced by a student’s expected grade, choice of section, native language of the
instructor, academic major, and student aptitude. Cognitive learning is influenced by
student aptitude, grade point average, age, and male gender. Using the SUR estimation
method, several variables were added to each learning equation. For the SET estimation,
the large class variable had a negative coefficient, whereas the instructor’s years of service
has a positive coefficient. For the exam equation, high school economics was significant
with a negative coefficient and the instructor’s terminal degree entered the equation with a
positive coefficient, but the male and age variables were insignificant.

The composite index re-orders the measurement of faculty performance. It was
observed that some outstanding performers were overlooked by the traditional
measurement technique. Some exceptional performers by the traditional technique were
deemed to be average performers by the adjusted measure. The study also found evidence

of grade inflation.
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CHAPTER 1

INTRODUCTION

This study examines the measurement of teaching effectiveness in higher education.
The term “teaching effectiveness” is a complex mix of faculty and student inputs that
produce educational outputs. Because both faculty and students are involved in this
process, and because both have different personalities, interests, and abilities, the
measurement of teaching effectiveness is not reducible to a single value. Instead, a
broader approach is desirable. The approach of this study is to collect two measures of
teaching output, adjust these measures for any extraneous influences, and use these two
measures to form a composite teaching effectiveness score. In this way, the measured
value of teaching effectiveness will incorporate, to the extent possible, the many inputs
and outputs of higher education.

Examination of educational research reveals that many articles and studies have
been published about teaching effectiveness. But most of these studies, particularly in the
field of economics, have only identified orne measure of teaching effectiveness. It is the
thesis of this research that, given the complexity of student-faculty interaction, more than
one student output must be considered. The relative importance of these multiple outputs
can then be determined by administrators.

Reliable measurement of teaching effectiveness should be of value to all participants
in the higher education setting: the administration, the faculty and the student body.

Administrative decisions are improved when teaching effectiveness is accurately measured
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because faculty assignments and reward patterns are more easily established. Similarly,
faculty members are influenced by the measurement of teaching effectiveness insofar as
their work assignments, incentives, and professional rewards are affected. Finally,
students are beneficiaries of accurate measurement of teaching effectiveness insofar as this
influences the hiring, retention, and allocation of the instructors they face in the classroom,

in addition to the quality of the students’ education.

1. Statement of the Problem

Colleges, universities and other institutions of higher education produce many
services. The most well known of these services are research and teaching.! In a purely
economic context, one may be concerned with how these educational outputs are
measured. Adequate measurement of outputs is essential for cost and benefit
comparisons. As for research outputs, the academic community shares widespread
agreement about a faculty member’s publication record. The number of publications can
be counted and the prestige of the journals quantified.” As for teaching, however, the
standard by which output is measured is much less clear than the publication standard.
Teaching produces several educational outputs, and these outputs often overlap. Many of
the outputs have both private and social benefits. For the sake of organization, the
outputs considered in this study are termed cognitive and affective outputs. Cognitive

outputs are content-area knowledge outputs, such as the ability to compute the investment

! Other services are produced as well. For example, Armen Alchian says, “It is my general premise that
the university has two functions; I’'m not sure which is the most important one. One is education, the
other is 2 marriage market.” (Alchian et al. 1996, p. 426)

? An example of ranked economics journals can be found in an article by Gibbons and Fish (1991, p. 363).
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multiplier of government expenditures in economics. Affective outputs are attitude-
related outputs, and are associated with a student’s taste or distaste for the subject matter,
their taste for the instructor, their interest in reading about the subject in the future, and so
forth.?

Having made the distinction between educational outputs, it is necessary to develop
some ideas about the economic production of these outputs, and the administrative and
faculty behavioral models that underlie this process. Commonly, the production of these
outputs is modeled like many other production processes; namely, inputs are transformed
into finished outputs. This input-output relationship, known as a production function,
assumes that a transformation process is going on. That is, given some fixed level of
technology, inputs are being improved upon and transformed into more valued outputs
(Hanushek 1979). According to this reasoning, an effective teacher displays a higher than
average rate of transformation. It is this rate of transformation, or teacher effectiveness,
that is measured by this study.*

Assuming that teacher effectiveness can be accurately measured, both college
administrators and faculties value this information. First, this topic is considered from the
perspective of the administration.

Administrators, in their economic roles, are concerned with resource allocation and
the reward structure of their employees. In terms of resource allocation, administrators

are motivated to deploy their facuilty in the most efficient way possible. This means that

3 Thanks to Dr. Duane Graddy, Middle Tennessee State University, for making this distinction. It is also
made by Williams and Ware (1976), Lima (1981), and Saunders (1990).
* Faculty research output, of lesser importance in this study, is considered later as an administrative issue.
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administrators make decisions to allocate faculty resources among research and teaching
assignments in a way that will generate the most educational output for the fixed academic
budget.’ These decisions require at least two preconditions: the ability to move resources
between teaching and research inputs, and the ability to measure the research and teaching
outputs. Assuming that a faculty member’s time can be moved among teaching and
research outputs, and assuming that research outputs can be readily measured, the
accurate knowledge of teaching output and effectiveness is required for optimal resource
allocation.

Administrative reward patterns, especially promotion and remuneration, are also
influenced by accurate measurement of teaching effectiveness. It is well known that most
colleges and universities use measures of teaching effectiveness in hiring, promotion,
tenure, and merit pay decisions (Costin, Greenough and Menges 1971; Dilts and Fatemi
1982). For that reason, administrators may value accurate and reliable measures of
teaching effectiveness. Absent a reliable measure of teaching effectiveness, administrators
may rely on biased or incomplete information about a faculty member’s classroom
performance.

From the faculty perspective, the measurement of teaching effectiveness is also
valued. Because measured teaching effectiveness influences resource allocation and
rewards in the present, this measure also influences behavior and incentives in the present

and the direction of a teacher’s career in the future. With respect to incentives in the

3 Faculty members also produce service outputs, which consist of consulting activities, committee work
and advising. Because service output seems to be nearly uniform among faculty, and because service is a
smaller fraction of output than research and teaching, it is disregarded in this study. It should be noted
that service outputs appear to be increasing in importance over time.
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current period, and absent accurate measurement of teaching effectiveness, faculty have an
incentive to exaggerate their current effectiveness and take least-cost means of improving
measures of effectiveness. Least-cost methods of improving measures of effectiveness
may include easier grading patterns or content debasement. In the future, the expansion
path, or the allocation of faculty outputs in the next period, is influenced by the rescurce
allocation pattern in the current period. All told, the measurement of teaching
effectiveness has significant reward and incentive implications for the faculty.

To summarize, the adequate measurement of teaching effectiveness has significant
educational and economic implications. These implications are seen in the allocation and
reward structure of administrators, the behavior, incentive and career paths of the faculty,

and the learning outcomes of students.

2. Objective of the Study

The objective of this study is to measure teaching effectiveness in the college
classroom and use this measurement to rank instructors. While measuring teaching
effectiveness is a regular practice throughout colleges and universities, most measurement
involves a nebulous definition of what is being measured. That is, the traditional measure
of teaching effectiveness is the collection of student evaluations of the teacher (SETs).
These aggregate SETs provide the basis for inter-faculty comparisons. While this
technique has the advantage of cheap and quick data collection and interpretation, this
method suffers from a flaw: the students’ learning is not directly measured. If the SET
does not measure cognitive learning, and if cognitive learning is valued by the educational

institution, then measures other than or in addition to the SET must be used. Because the
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evidence is strong that SET scores are not coextensive with cognitive measures (Needham
1978; Williams and Ware 1976), some attempt to measure broader educational outcomes
is appropriate. It is the objective of this research to collect multiple educational outputs,
merge these outputs into a composite teaching effectiveness score, and rank the faculty on
this composite score. This composite score is then compared with the unadjusted score
and tested for the consistency of the two measures.

Realization of this objective is complicated by the fact that educational outcomes
are most likely related to influences other than the teacher. That is, institutional factors
such as the time-of-day the class is taught and the size of the class, as well as other
factors, may influence student performance. Similarly, the composition of class varies
from section-to-section. Students vary in the amount of their ability, motivation,
background, among other relevant characteristics, and these differences may contribute to
their evaluation of the teacher and learning rate. Therefore, these potential influences
must be controlled so that extraneous forces do not influence the measure of teaching
effectiveness. After adequate control variables are identified, an instructor’s gross
cognitive and affective scores are mean-leveled. Simply stated, this mean-leveling process
creates a “what if” scenario. That is, if an instructor got an average class, in all respects,
what would be the instructor’s teaching effectiveness score? Conceptually, this mean-
leveling extracts all of the factors that are outside the instructor’s control, and thus

provides the basis for inter-instructor comparison of teaching effectiveness.
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3. Uniqueness of the Study

This research makes unique contributions to both the theoretical and empirical
studies in the economics education research. The following discussion elaborates on these
contributions.

The main theoretical contributions of this research are twofold. First, this study
advances the idea that the student has volition, or choice, in the selection of their
instructor. Moreover, this volition should be a formal part of studies that evaluate a
student’s classroom performance because the student may consider teachers’ reputations
for difficulty, humor, and other attributes. The extant literature in this area of economics
education generally disregards student selection of teacher and section.® This amounts to
an implicit assumption that students are randomly assigned to their instructor. This paper
makes explicit recognition that students choose their class setting, although this choice is
constrained by class availability.

The second theoretical contribution of this research is the creation of a composite
instructor-ranking scheme. It is well known that teaching effectiveness has been evaluated
and ranked by several criteria. Usually, however, the ranking schemes are based on the
measurement of only one faculty attribute, such as SETs, peer evaluations, or unsolicited
student comments. The ranking scheme designed in this paper measures two classroom
outputs, cognitive and affective learning, and uses these outputs to form a composite
measure of teaching effectiveness. The advantages of a composite measure are several.

First, because both of these outputs seem to be desirable educational outcomes,

¢ Two exceptions to this are the articles by Leventhal et al. (1975), and Wetzstein, Broder, and Wilson
(1984).
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it is useful to measure both. Also, measuring more than one educational output allows for
flexibility in the interpretation of teaching effectiveness. That is, if either of these outputs
is more highly valued by a school, then the institution can weight the categories to reflect
the school’s individual mission and priorities. For example, a prestigious liberal arts
college that has a long-standing reputation for placement of economics majors into
graduate schools may choose to emphasize the cognitive output of their students.
Conversely, a college that emphasizes faculty-student interaction may well choose to
identify teachers that excel in the production of affective educational outputs.

This research also makes a unique empirical contribution to the economics
education literature in the use of a large, individualized data set. Although other large
data sets have been used in this area of economics education, the preponderance of the
studies have used class average SETs and achievement scores, and compared these with
instructor behaviors and control variables. This method of using section-by-section
averages is called the “class” method by Kau and Rubin (1976), and is distinguished from
the “student” method used in this study. The latter method uses individuals as data points
instead of class averages. Student level data are more difficult to collect, because each
student must individually agree to be identified. If collected, however, the statistical
precision of this method is greater because there is more variation among several hundred
students than there is among a much smaller number of classes. In statistical parlance, this
variation provides more degrees of freedom, and allows for the more precise fitting of

statistical relationships.
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4. Limitations to the Study

The data set collected for this study is sufficiently large to enable robust statistical
inferences to be made and the economic theory presented is consistent with the
neoclassical utility theory and the theory of the firm. Nevertheless, some limitations of this
research must be proffered.

There are four apparent limitations to this study: the use of self-reported survey
data for some of the student-specific variables; the limitations of the sample due to
withdrawals from the class and absences on the day the SET was administered; diverse
student preparation and incentives for the achievement exam; and the absence of a
generally agreed upon theory of cognitive learning. Each of these will be addressed in
turn.

Self-reported data, although widely used in economics education research, may
suffer from a lack of accuracy (Maxwell and Lopus 1994; Valenzuela and Dombusch
1994). Some self-reported inaccuracies are simply due to unclear survey questions, while
other inaccuracies are due to forgetfulness and uncertainty. Sometimes self-reported
errors are intentionally made to subvert the purpose of the research. In any event, cross-
checks for accuracy are required, to the extent possible, whenever self-reported data are
used as the basis for making statistical inferences.

Second, economics education research is complicated by students who withdraw
from classes and from student absences on the days that survey information is collected.
In this study, these potential problems are recognized and remedial steps are taken to

account for their effects.
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Third, the achievement exam that was written and administered to this sample was
taken under non-uniform conditions. That is, because the exam was not a departmental
requirement, the incentive to perform may have varied from class-to-class. Some
instructors used the exam as a comprehensive final with a large influence on the students’
course grade. Other instructors did not prepare their classes for a comprehensive final
exam and, for that reason, the exam was minimally weighted. Some instructors did not
use the exam at all. Moreover, since the exam was written by different instructors from
those who taught the classes, there may be inconsistencies in the weight of the topics
covered and the testing style. These effects were mitigated, to some extent, because all
twenty-four classes used a common textbook and the comprehensive exam was designed
using many questions from the test bank that accompanied the textbook. Nevertheless,
these limitations must be explicitly recognized.

Fourth, research in economics education has been hobbled by the lack of a standard
theory of cognitive learning (Saunders 1990). Simply stated, it is not entirely clear how
students are motivated, what instructional techniques are superior, or which characteristics

the students ultimately value in an instructor. These uncertainties have been the cause of

much conflicting evidence in this area of research.

5. Organization of the Study

This research is organized in six chapters, and follows the general pattern that is
detailed below.

Chapter 2 is a review of the relevant literature. This literature review includes a

discussion of the economic models that are used in this study, a discussion of the process
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and empirical results of SETs, the process and empirical results of achievement exams, and
finally, a review of those studies that have attempted to rank teaching effectiveness in a
non-aggregate way.’

Chapter 3 discusses the economic models that are impinged upon by the
measurement of teaching effectiveness. First discussed is a model of administrative
allocation and reward schemes. This model contemplates the maximization of the
academic outputs of research and teaching bounded by a resource constraint. Also
discussed is a model of faculty behavior based upon their constrained utility maximization.
These two models form the theoretical backbone of why accurate measurement of
teaching effectiveness is important.

Chapter 4 discusses the empirical estimation of the teaching effectiveness scheme
that is developed in this research. The data are evaluated in terms of their source and
quality, and statistical methods of estimation are discussed. The section concludes with a
discussion of the criteria for the appropriate estimator selection, and explains the choice
that is made.

Chapter 5 reports the empirical findings of this research. This includes the final
variable selection, coefficient estimation, and measures of statistical adequacy for both of
the educational production functions that are estimated. Also included is a discussion of
the conformity of the results with the economic model and a possible explanation of any

unexpected findings. The chapter concludes with a comparison of the rankings of faculty

? Aggregate SETs are defined as raw values of the student evaluation of the teacher. Adjusted SETs are
defined as those student evaluations that have been adjusted, in some way, for extraneous factors.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



12

on an aggregate basis versus the adjusted basis suggested by this paper. A statistical
comparison of these rankings is also made.

Chapter 6 provides a summary of the research and explains the totality of the
findings of this study. The chapter concludes by explaining the potential application of the
proposed technique, and makes suggestions for further research. The conclusions of the

research are also stated.
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CHAPTER 2

REVIEW OF THE LITERATURE

The studies in economics education that have examined the issues addressed in this
paper can be identified as the “faculty performance measurement” literature. To organize
the contributions to this literature, it is helpful to identify several relevant themes. There
are four themes of particular importance: 1) theoretical models of faculty performance
and administrative behavior; 2) measurement of teaching effectiveness using SETs; 3)
measurement of teaching effectiveness using achievement tests; and, 4) non-traditional
faculty ranking schemes.

The economic models in this literature address the incentives and behavioral
tendencies of the economic agents that are involved in higher education. These models
use the core of labor economics and utility theory to derive predictions about the behavior
of these agents. In this research, the economic agents of interest are the administrators
and faculties of colleges and universities.

The second theme of interest is the measurement of faculty performance. This is
empirical research, and has usually involved the application of an educational production
function to the classroom. This production function statistically estimates the relationships
between student outcomes and educational inputs, with special consideration of the
instructor’s inputs.

The final theme to be discussed is the faculty measurement and ranking schemes

that attempt to distinguish the effect of the teacher from the non-teacher influences of the
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class. These ranking schemes take an aggregate measure of teaching output and adjust
this measure for student and institutional influences. The result is a “net” teacher score,
which is then used to rank instructors. The theoretical contributions to this literature, the

empirical studies and the ranking schemes are enumerated below.

1. Models of Faculty Performance and Administrative Behavior

Economic models that address the issue of faculty performance measurement can be
broken down into issues that affect administrators, faculty, and students.'* Administrative
issues address the resource allocation function and reward schemes of higher education.
Faculty issues are captured by labor supply models and their attendant reward schemes
and incentives. Student issues are captured by models of production functions applied to

higher education. Each of these three major groups will be discussed in turn.

1.1. Models of Faculty Resource Allocation and Reward Structure

This strain of the literature, largely the work of Josef Broder and William Taylor
(1994), deals with the faculty-administration economic relationships that are found in
colleges and universities. In general terms, administrators are charged with much the same
mandate as the typical manager of a business firm: maximize output subject to a resource
constraint.”* The faculty members are the economic agents who are the subjects of this

allocative process. Their faculty output consists of teaching “units” and research “units,”

' This research is primarily interested in the economic models that apply to the administration and
faculty. Nevertheless, the student models are included here because they cannot easily be extricated from
the faculty models.

' Similarly, minimization of costs subject to a fixed level of output will generate the same outcome if it is
assumed that colleges and universities behave like business firms.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



15

and the allocative process involves moving labor resources between these outputs to attain
the optimum output mix.

In the bulk of neoclassical economic theory, the price system serves to allocate
resources. But because there are no clear market prices for the output of the faculty,
other implicit methods of pricing must be relied on (Broder and Taylor 1994).'° As
discussed earlier, the reputations of academic journals and their referees serve an
important economic function as a gauge of research quality. Journal publications
implicitly measure the research output of a faculty member."” For teaching, however, no
clear external standards exist. For this reason, some internal standards must be created.
One solution is that faculty members are partially responsible for providing information
about their effectiveness through promotion dossiers and portfolios. SETs, peer
evaluations, and the evaluations of administrators provide the remaining information on
which administrative decisions are made.

Broder and Taylor developed a theoretical model that explains the reasons why
accurate measurement of faculty outputs may have significant economic effects. They
base their arguments on the imperfect information problem of microeconomics. That is,
most models of microeconomic behavior are based on situations where both parties to an
exchange have perfect information. If this condition does not hold, then there is a

situation of imperfect information, and economic models must be adjusted accordingly.

'8 One might argue that relative college tuition rates are the market prices of schools, and thus reflect the
value of a faculty member’s output. While this might generally be true for the school as a whole, it is less
applicable when evaluating an academic department of that school.

'” Participation in academic conferences and the writing of in-house working papers are important as well,
and some of this output could be overlooked by a “citation-count” standard. It should be noted that these
works often result in publications.
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