Classroom Assessment and
University Accountability

Faculty. as participants in classroom
learning, are sensitive to three im-
portant signals: those sent by students
about learning; those sent by colleagues
about curriculum and standards; and
those sent back and forth between the
university and the community about our
graduates. The first of these signals,
known now by the rubric “assessment of
classroom learning,” has come center
stage at many universities. The effort to
devise new methods to assess learning is
driven in part by the belief that con-
structive responses obtained from these
techniques will allow a university to
evaluate more fully what has been ac-
complished in its teaching and curricu-
lum. Once this is done, the university
may better understand the content of the
signal it sends to the market; it will, in
that sense, become accountable to itself,
to its students, and to the community.
Though there are myriad directions to
take in the assessment of learning, uni-
versities must direct their limited re-
sources to the assessment issues that
will have the greatest marginal effect on
the quality of the university’s product.
Attention currently is being directed at
the first signal. Faculty are being direct-
ed to gather feedback frequently from
students on how and how much materi-
al is being learned, so they may adjust
their teaching during the semester to
make student learning more effective.’
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ABSTRACT. Classroom assessment
measures the knowledge that universi-
ties have added to a student’s stock of
knowledge. Yet the community wants
an individual who has attained or sur-
passed a particular level of knowledge.
The central argument presented in this
article is that the goal of accountabili-
ty requires that the primary concern of
faculty, and of assessment, be the
measurement and certification of the
level of knowledge achieved, rather
than value added. The additional
attention being paid to value added
may actually reduce the ultimate level
of learning.

In this article, we suggest that universi-
ties focus instead on accountability to
the community; that is, on the signals it
sends to the market. This requires that
we specify exactly what we, and even-
tually the community, think the signal
contains. Grades, the most common
market signals, are of utmost concern to
employers, admissions officers of grad-
uate programs, and students, but they
are of minor importance in the current
thrust of classroom assessment. This
has resulted in a mismatch between the
goals and practices of classroom assess-
ment and the desires of the market. As-
sessment today is grounded in a desire
to evaluate how well students are learn-
ing, to consider the knowledge we have
added to an individual. Yet the market
wants a signal of whether or not an in-
dividual has attained or surpassed a par-
ticular level of knowledge.

The central argument presented here
is that the goal of accountability re-
quires that the primary concern of facul-
ty, and of assessment, should be the
measurement and certification of the
level of knowledge that students have
achieved. Second, the additional atten-
tion that is being paid to value added
may actually reduce the ultimate level
of learning. As a result, the focus of
assessment for the time being should be
on the professor, academic standards,
and grades and their meaning vis-a-vis
the student’s level of knowledge. Atten-
tion to value added can be valuable only
after any uncertainty surrounding the
level of knowledge has been settled.
This conclusion has major implications
for assessment research and application.

A Model of
Classroom Production

The factors that could be considered
in the construction of a model of class-
room learning are substantial in number
and complexity. Though such complex-
ity could make modeling intractable.
economists make such problems man-
ageable through the methodology of
positivism. The tools and language of
the economic theory of production pro-
vide us with a structure we can apply to
the important facets of learning in a uni-
versity setting, especially because as-
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sessment is concerned with how learn-
ing is produced in the classroom. This
methodology forces us to render the
process of classroom learning to its es-
sential components, find the causal rela-
tionships between these components,
and then use this model to glean useful
inferences and develop effective poli-
cies. Let us begin with a specification of
the output and inputs within a conven-
tional university setting.

The Output

The output produced by education of
a student S is knowledge attained, or
KN_. KN_can be ascribed to a single
course (in the short run), a group of
courses, or a degree. To simplify the
issue for the moment, our focus will be
on a single course, and we shall assume
that the student’s intention is to take the
university’s certification of the course
and performance to the market. The
market in this case is comprised of em-
ployers, graduate programs, and other
professors for whom this course serves
as a curricular prerequisite.

The Inputs

The major determinants of KN  are
four: a student S, (for i = 1,2,.....j), who
brings to the mix a certain level of nat-
ural ability, an endowment of knowl-
edge retained from earlier education and
experiences, and an expenditure of time
over the duration of the course; the pro-
fessor P, (fori=1,2....., k), who choos-
es a text, reading list, assignments,
course handouts, a philosophy of educa-
tion, and graded materials; the curricu-
lum C and standards applied to that cur-
riculum; and other inputs R, which most
notably include the level of resources
and capital (e.g., library facilities, com-
puter labs, classroom, teaching assis-
tants and tutors).? The resultant short-
run production function, which is
course and student specific, is:

KN_=fS.P C.R).

The effect of an increase in each
input on KN is positive, but with di-
minishing marginal returns. To simplify
the analysis, we may assume reasonably
that for any given course the levels of R
and C are constant, so any and all

changes in KN during the quarter or
semester will come from the actions and
interventions of the student and/or the
professor only.

The Measurement of Output

A primary duty of professors is to
find a valid and reliable way of convey-
ing to the student and others the level of
KN achieved. Unfortunately, there is no
objective measure of knowledge. As a
result, we must find a proxy for knowl-
edge that recognizes the immaterial
nature of knowledge, yet is meaningful
to the person receiving the information.
By convention we have chosen grades
as that proxy.* The various grades re-
flect some predetermined level of
knowledge as stated in a university Bul-
letin. For example, an A is often de-
scribed as superior performance, a C as
an average performance, an F as a fail-
ure, and so on. The professor first estab-
lishes that a student has achieved a level
of knowledge, then translates this level
into a grade consistent with the depart-
ment’s (or university’s) standards. The
grade G will be measured numerically
in grade points, subject to 0 £ G < 4,
which assumes an A =4, B = 3, and so
on. So, the output for a given course (¢
= 1,2,...g), for a given student for whom
the grade awarded was G is G The
proxy for the cumulative attainment of
knowledge over courses 1 through g
would be contained in the grade point
average.’

If universities are to be accountable,
they must be precise in specifying what
KN _and G measure. There are two
measurement approaches to consider.
The first is the philosophy behind cur-
rent classroom assessment practices.
Angelo and Cross (1993, p. 5) argued
that “[c]lassroom assessment is a forma-
tive rather than a summative approach
to assessment. Its purpose is to improve
the quality of student learning, not to
provide evidence for evaluating and
grading students; consequently, many of
the concerns that constrain testing do
not apply.” Thus, assessment is applied
to the process of learning and precedes
the awarding of a grade, and its intent is
to maximize the difference between
what was known coming into the class
and what is known at the end of the

class (i.e., value added). To do so we
must assess learning on a consistent
basis throughout the semester. The
sooner we can make adjustments in the
actions of the student and professor, the
more likely we are to create a larger
KN,
This approach. however, creates a
paradox for accountability: It results in
a measure of output that is meaningful
to an individual student, but of little
meaning or relevance to the market.
Maximizing the size of value added, a
laudable goal. does not necessarily
imply that a given student has achieved
even an average mastery of the material.
A high value for KN, if it represents
value added. tells us only that a student
learned a lot between the first day and
last day of class; it cannot be relied
upon to tell us in any absolute sense
how much is known. Such a concept of
output is of limited use if the ultimate
goal is market signal and accountability
to the community.

The grade signal requested by the
market requires that we focus our atten-
tion on the other approach to measure-
ment, one that states KN _and G in more
absolute terms. The market wants to
know if a student has achieved a prede-
termined level ol knowledge consistent
with the various grade designations, not
the highest value added given the quali-
ty of the inputs. If we assure that G mea-
sures a level of knowledge, and is
awarded based on some underlying
standard in the choice and application of
that grade, then the meaning is clear to
all—to the student. the professor, and
the market. An important inference
from this is that assessment of learning
should begin by specifying, or clarify-
ing, this underlying standard. Only then
can we have confidence that the signals
we send to the market have meaning;
only then are we accountable.

These two approaches do not. on the
surface. appear to be contradictory. If
assessment is formative, then adding
some assessment to a regimen that
focuses on the level of knowledge might
be an aid in maximizing the size of
KN _.Rather than being complementary,
however, the two approaches present us
with a second paradox: Attempts to ex-
pand the formative aspect of learning
may reduce rather than increase the ab-
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solute level of knowledge obtained by
the end of the course. This paradox aris-
es because of several of the characteris-
tics of classroom production. First,
there is a time constraint. The number of
hours available to the professor to con-
vey a body of information is finite. We
are thus faced with a cost/benefit choice
for every classroom activity. The more
class time is spent assessing or re-teach-
ing the points that remain muddy in the
students” minds, the less time we have
to present new material. Of course, all
of us who teach spend time each class
asking questions, and asking for ques-
tions. to check for understanding. But
assessment techniques require that we
use additional methods, and additional
class time, to confirm how much stu-
dents are learning as the semester pro-
gresses. Assessment per se is valuable;
more assessment, however, may be no
more valuable than less assessment. We
may conclude that additional assess-
ment activities will maximize the output
of knowledge if, and only if, the mar-
ginal benefit of the assessment exceeds
the marginal cost (the loss of class time
for new material).

The second characteristic of class-
room production that creates this para-
dox is the variation in the abilities and
preparation of the students in the class.
A class of fully prepared students with
exceptional abilities and motivation
would require little to no assessment.
One comprised of ill-prepared students
of questionable ability with little moti-
vation would require a profound amount
of assessment just to figure out how to
proceed. In the former case, assessment
would reduce output; in the latter, it
would increase output. Because most
classes are comprised of students of
varying backgrounds, we may be led to
conclude that assessment as described
by Angelo and Cross (1993). done in the
classroom, taking class time, would be
indispensable. Though plausible, there
is another, more obvious, method that
could be used to maximize the output of
knowledge of the class: assessment of
abilities and preparation before allow-
ing students to enter the classroom.
Such assessment, and standards, would
minimize the variability of student abil-
ity in the class.

Variation in ability is unavoidable,
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but what is avoidable is the placing of
students in a class for which they do not
have the requisite tools for success. It
would be more efficient for the universi-
ty to make assessments of preparation
before allowing students to enter a
schedule of classes rather than having
four or five professors in a full-time stu-
dent’s course load make four or five
separate assessments. Reducing the
variability of student preparation can be
done most efficiently in two ways:
through a selection process at the point
of admission (or once admitted, through
remedial education); and through a
grading system that assures that the
standards are maintained and that
unprepared students are not passed on
into subsequent courses. Should we not
be able to assume in a course in micro-
economics that a student who earned a
passing grade in differential calculus
can differentiate simple expressions?
Yes, if grades measure a level of knowl-
edge, not necessarily value added.

Allowing substantial variability in
student preparation to continue, where
the pace of the course will be set by the
least prepared students to the detriment
of the remainder of the students, assures
a reduction in this output. Assessment
of university admissions, course prereq-
uisites, and grading standards demands
our attention more than assessment of
learning in the classroom. Once those
matters are put to rest, then classroom
assessment merits attention.

Assessing the Output
of the Classroom

Because we cannot observe the
amount a student has learned directly,
we must devise a method through which
students reveal to the professor how
much has been learned. How do we do
this within the time constraint of a
semester? Do we ask students to assess
through self-reflection the quantity of
knowledge produced? No. In spite of
our hope that students can tell us how
much they have learned, especially
when placed within the anonymous,
nonthreatening environment of class-
room assessment techniques, students
do not possess a sufficient depth of
knowledge or experience to make such a
judgment.® To think otherwise would

confer upon them a level of wisdom in-
consistent with their status as students.
Additionally, the market wants a mea-
sure not invalidated by the profound
conflict of interest a system of self-
reporting would create. To depend on an
unreliable estimator would not be in the
interest of students, the market, or the
university. Only performance, as evalu-
ated by somcone competent to do so,
matters. Obviously, the professor is the
only one in a position to specify KN_.

The nature of the university-student
relationship precludes any focus on the
student’s opinion or situation in the esti-
mation of output. Additionally, because
grades are to be a measure of the level
of knowledge upon completion of the
course, professors must ignore extrane-
ous issues, such as the possibility that
one student may be able to master the
material with little expenditure of time
while another barely passes in spite of
trying hard. The amount of knowledge a
particular student possesses on entering
the course is irrelevant as well. Other-
wise, we would need a separate grading
scale, and signal, for each individual
student. Grades must be narrowly de-
fined, or they become meaningless.
How hard a student works, or how great
are the hurdles he or she conquered to
get even an average grade, may reflect
well on character, but muddy the signal
sent by grades if included in their com-
putation. Character, hard work, and the
like can be transmitted to the market via
other means.

If the professor is to be the arbiter of
the size of KN, we must have a sound
understanding of the basis on which the
KN _ is revealed. Contrary to the asser-
tion that graded assignments are not
assessment, the production model leads
us to infer the opposite. Graded materi-
als such as cxaminations, presentations,
labs, and reports are the only basis
through which students can reveal the
level of KN . especially in a system that
requires we certify KN_only days after
the course has ended. And graded mate-
rials are clearly assessment. The stan-
dard dictionary definitions of the verb
“to assess” are “'to set or determine the
amount,” “to evaluate or appraise.”
Graded materials do exactly that in such
a way as to require the student to reveal
this level of knowledge, which is then
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deemed superior, average, or unsatisfac-
tory in the granting of a grade. Ideally,
we would follow a student throughout
his or her education and career, and de-
cide according to observed behavior the
amount of knowledge that he or she
gleaned from coursework. But the real
world requires we do it now.

If graded assignments are the tools
that an individual professor uses to
assess the level of knowledge, then ac-
countability can come in the form of
peer evaluations of the quality of those
assignments. Such an evaluation would
fulfill two roles: We would observe the
basis on which the grade was granted,
and we could determine whether the
designation of that grade is consistent
with the university’s standards. Thus,
we are assessing the level of KN _ by
evaluating the quality of the inputs that
were part of the production process.

The proposal, then, is to focus on the
right-hand side of the production func-
tion to determine valuable information
about the left-hand side. The initial
reaction could be that this does not fur-
ther accountability. Though we may be
assessing, we are assessing inputs, not
output. This argument, however, is spe-
cious. An implication of the production-
function approach is that we can infer
the size of the output (KN ) from infor-
mation about the quantity and quality of
the inputs.® Consider the following gen-
eralized production function, and the
causal, predictable relationships we use
to draw conclusions about the size of
output.

Assume we have any representative
student, professor, and course. Thus,
KN =fiS, P, C. R). In the short run, one
or more of the inputs must be assumed
constant, so let us assume that R, C, and
S are constant. As for P, assume that the
only aspect we vary is the quantity and
quality of the graded and nongraded
materials brought to the class, denoted
P, We may reasonably posit that an in-
crease in the quantity/quality of p  will
result in a higher level of KN. Take, for
example, examinations. We may assume
that a poorly written examination with
unclear questions covering material un-
related to the course contains less infor-
mation about the knowledge the student
has learned than one comprised of fair,
well written questions related to the

course topic. This 1s true regardless of
how the student scores in either exami-
nation. This quality-output relationship
is true of all the inputs, but p, has a par-
ticular relevance to accountability be-
cause of its role in determining the size
of KN. As a result, we may conclude
that an unbiased evaluation of the qual-
ity of p _is an evaluation of the reliabil-
ity and validity of the grades granted.
Unwillingness to make this inference
calls the entire evaluation process in
education into question. We do, and
must, make subjective evaluations about
the quality of materials, work, and per-
formance.

Long-Run Considerations

Clarity regarding grades and stan-
dards as our first assignment in account-
ability is important in the long run as
well as the short run because of the in-
centives that underlie the actions of the
various participants in the production of
KN. There are three agents within the
production function, with three different
objective functions, which can have
profound effects on standards: (a) stu-
dents, whose short-run objective is to
maximize the current value of their cer-
tification; (b) administrators, whose ob-
jective over the short and long run is to
retain standards within constraints of
budgets, enrollments, and giving; and
(c). faculty, who face the dual objectives
of retention of standards by their grad-
ing and curricular decisions, while pur-
suing personal job satisfaction and secu-
rity. The potential exists for all three
agents to undermine standards in pur-
suit of short-run objectives. That said,
the responsibility for, and power over,
standards should fall primarily on the
shoulders of the faculty. Let us consider
why students may not be the best source
of information on learning.

The participants with the shortest
time commitment to the university are
students. Except for that small number
of individuals who attend a given uni-
versity through several undergraduate
and graduate degrees, students usually
come and go in 5 years or less. Once
admitted to a university of any particu-
lar reputation, students have the most to
gain and least to lose from a relaxation
of standards. The objective of a majori-

ty of students is to earn certification of
an education that they can sell to the
highest bidder. What they want is that
first job, or admission to a particular
graduate school. The market will, other
things equal. offer more to a graduate
with a higher GPA. So, the maximiza-
tion of the GPA is a reasonable objec-
tive. An individual’s performance on the
job or in the graduate program will be
the dominant gauge of the person after
the market has purchased the degree.
Thus, the initial market value of high
grades and a degree are immense, but
that value falls substantially in relation
to other market signals as time passes.

With these incentives in place, stu-
dents would be rational to strive for the
highest GPA even if the route is grade
inflation (i.e.. a reduction in standards).”
A drop in standards via grade inflation
can only improve a student’s chances of
employment or academic admission.
The long-run effects of such inflation—
the reduction of the reputation of the
university—would not affect them.
They will already have cashed in on the
value of the degree and grades immedi-
ately after graduation. By the time the
market detects that the grades earned do
not mean what was thought, the original
individual will be far enough removed
as to suffer no consequences. We may
thus conclude that student input is not
reliable in the determination and reten-
tion of standards and accountability.
Students are not competent to provide
useful information for the assessment of
KN. and their incentives would lead
them to act in such a way as to have the
university lower rather than maintain
standards.

The incentives for administrators are
more varied. but pose no less of a prob-
lem. Within the production function, the
administration has influence over KN
via the purchase and allocation of re-
sources and capital (R), often the quali-
ty and quantity of the students admitted
(especially in private institutions), and
the compensation of the faculty. The
time horizon of the administration’s
stake in the university is certainly longer
than that of students, but success will
likely be evaluated in relation to short-
run accomplishments in enrollment
management. budgetary control, and
university donations. Evaluating admin-
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istrators on such criteria is reasonable.
A problem arises, however, if the ad-
ministration’s decisions adversely affect
the faculty’s application of grading and
academic standards.

The incentive structure is organized
in such a way as to have administrators
perceive students as customers rather
than students. The only way for budgets
to balance is to generate sufficient cred-
it hours. The two ways to generate cred-
it hours—adding new students every
year, and keeping the students already
enrolled—potentially conflict with the
enforcement of standards. A faculty that
insists on high standards will be work-
ing at cross purposes with the adminis-
tration. Would a student want to attend a
university where C’s dominate, when
another university is available that has
the same reputation (currently) and B’s
dominate? Of course not, unless the ex-
ternal market is keen enough to realize
that a C student from a university with
standards can possess more knowledge
than a B student from a university with-
out standards. In general, a move from a
professor-student relationship to a com-
pany-customer relationship will lower
standards.

Faculty are not without their conflict-
ing incentives as well, which is all the
more important considering that the in-
dividual faculty member assigns the
final grade. Given the expanded role
played by student evaluations of teach-
ing in the promotion-tenure process, the
chances are greater that grade inflation
and a reduction in standards will occur.
There is sufficient evidence in some dis-
ciplines that professors can buy higher
evaluations with higher grades (consid-
er, for example, Becker, p. 1.369). If a
goal of the professor is tenure, then the
incentive exists to please the students in
their quest for high grades. The result-
ing improvement in the professor’s eval-
uations (assumed by most to be valid
and reliable indicators of teaching effec-
tiveness) will further the professor’s
case for tenure. Yet, if standards and ac-
countability are our goals, then consid-
erable attention must be paid to the
materials mentioned above (p,) rather
than to evaluations. At minimum, the
grade distribution of the class evaluated
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should be considered along with the stu-
dent comments. If the faculty members
as a whole focus on the importance of
standards in grades, materials, and cur-
riculum in their deliberations on tenure,
promotion, and curriculum committee
work, then, and only then, will stan-
dards be maintained or reestablished.

Implications for Assessment
Within the University

These observations lead us to con-
clude that the agenda for assessment
should focus initially on the specificity
of the meaning of a grade, and the qual-
ity of the materials the professor uses to
evaluate a student’s level of knowledge.
These two tasks must be considered si-
multaneously; we must assess the qual-
ity/quantity by juxtaposing the perfor-
mance of the student and the quality of
the professor’s inputs. In short, assess-
ment must begin with evaluation of the
university’s faculty, curriculum, and
standards, not with in-class evaluation
of or by the student. The classroom as-
sessment movement has expanded be-
cause we have failed; we have failed in
our duty as educators to maintain our
standards and enforce those standards in
the admission of students, and in their
progression from course to course.

With this stated, how do we improve
our accountability to the student and the
market? Three levels of assessment will
take us a long way toward accountability:

1. Establish a set of standards on how
much a student should know by the time
he or she graduates from the university.

2. Evaluate the professor and his or
her materials on their relevance to meet-
ing this standard.

3. Evaluate how well the professor
has applied these standards and materi-
als to the measurement of KN and its
translation into a grade.

NOTES

!. Among the driving forces behind account-
ability is the AACSB/The International Associa-
tion for Management Education. Its standards for
accreditation require members to evaluate instruc-
tional effectiveness on a continuing basis, leading
many schools to create standing committees of
faculty on classroom and program assessment.
See AACSB standards C.2.2 and IN.2 (1993).

2. Normally, resources and capital are separate
inputs. Though all can recognize that changes in
the quantity and quality of resourcesand/or capital
will affect the level of output. the distinction be-
tween the two inputs is not important in the con-
text of this article.

3. This designation of grades as a measure of
output is a reflection of what actually occurs.
rather than what many educators would like to
see. Despite all their drawbacks, a vast majority of
programs use grades, and they are depended upon
by employers and graduate schools. For example,
several years ago when DePaul University was
debating adding pluses and minuses to its letter-
grading system, the initial reaction of the student
government was immediate and negative. Then a
representative of the students contacted several
employers and was told emphatically that employ-
ers would much rather look at transcripts with
plus/minus grades: to them, such signals contain
information they can use in assessing candidates.
The students then threw their full support behind
the proposal. As an alternative, programs based on
experiential learning often focus on attainment of
competencies, rather than grades. The discussion
of whether that is a superior measure of output is
beyond the scope of this article.

4. Using the symbols of this article, the GPA is
computed as:

z G\‘(‘
GPA = <=

n

5. This is not to say the same is true in the long
run. After a sufficiently large number of experi-
ences and/or the attainment of more in-depth
knowledge. students can judge after the fact. But
of what use would that be in the short run? Very
little. It can be of immense uscfulness to the uni-
versity in the long run, however, as a means of val-
idating or invalidating the university’s initial
stance on the guantity of knowledge.

6. Drawing such inferences on the quality of
the output from the quality of the inputs is com-
mon, and reasonable. If you have two identical
metal structures. but one is made of aluminum and
the other of steel. we may infer with confidence
that the latter is stronger.

7. This incentive is more pronounced if the stu-
dent’s tuition is being paid as a fringe benefit by
an employer. Under many corporate fringe benefit
plans, the amount of the tuition that is reimbursed
is proportional to the grade received. For example.
an A merits 100% reimbursement, a B 75%, and
so on. Often a C is not reimbursed at all, and the
financial incentive driving the student is to find a
university where C’s are seldom awarded. A uni-
versity wanting to attract such a student body is
not immune from these financial pressures.
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