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ollege completion rates in the U.S. are stubbornly low despite the large

and rising returns to a college degree. Efforts to increase student success
in college have largely ignored a potentially key factor: the instruction that
students receive in the sequence of courses that add up to a college education.
Little evidence exists about how well students learn the material taught in these
courses, largely because student performance is assessed using exams developed
by instructors and thus cannot be compared to students at other institutions or
even in other sections of the same course at the same college.

The lack of direct measures of student learning in higher education

severely hampers efforts to measure the quality of instruction delivered in

different classrooms. Improving the quality of instruction may represent a

promising path to increasing the number of students who earn high-quality

degrees by decreasing frustration and failure, and improving the skills of college

graduates. But it is nearly impossible to improve instructional quality without

being able to measure it.

This report describes a sophisticated set of common final exams

implemented in two developmental algebra courses at Glendale Community

College in California. These common finals enable instructors and

administrators to compare student performance across different sections, and

have earned broad faculty support by being implemented in a way that strikes a

balance between standardization and the preservation of faculty autonomy.

I show how data from common finals can be used to measure how much

students learn in sections of the same course taught by different instructors, and

how instructor characteristics such as education and full-time status are related

to student mastery of algebra. These results are limited in scope to the two

courses at a single institution represented in my data, but serve as a “proof of

concept” of the kind of analyses that are made possible by the adoption of

common final exams.

I conclude with four policy recommendations aimed at moving forward

efforts to assess and improve the quality of postsecondary instruction and

ultimately increase the number of students who earn high-quality credentials:

First, more departments at more postsecondary institutions should adopt

common final exams in their large, multi-section, introductory courses. The

exams should be developed by faculty and reflect a consensus among professors
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about what students ought to be able to do after completing these introductory

courses.

Second, campus administrators should encourage and provide support for

these efforts, such as financial support to cover the modest costs of developing

and implementing common finals as well as financial incentives to departments

that undertake these efforts. Public university systems and higher education

associations such as the American Council on Education and the Association of

Public and Land-grant Universities could help coordinate efforts across member

institutions.

Third, administrators should directly address concerns that common finals

will be used to evaluate faculty. Some faculty may worry that test-score data will

be used in ways that are unfair, and others may be resistant to any form of

evaluation that represents a departure from business as usual. But some faculty

may support learning-based measures as an alternative to sole reliance on

student course evaluations.

Finally, higher education researchers and practitioners should work to

continuously improve common finals. Pre-tests could be developed and

administered at the beginning of the semester so that student learning is

measured as growth over the course of the semester. Ways to assess student

learning in courses other than large, multi-section courses also need to be

developed for use in settings such as introductory lecture courses taught by a

single instructor.
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COMMON SENSE:

Using Common Finals to Measure Postsecondary

Student Learning
Introduction

Popular discussions of higher education feature two competing
narratives. Critics have argued that higher education is a risky bet that
leaves many students deeply in debt, without a job, and often without
even a degree. Others, including President Obama, have argued that too
few students obtain postsecondary credentials and have set ambitious
goals for the U.S. to increase its level of educational attainment.

There is certainly some truth to both of these narratives. Many
students take too long to finish college or never graduate at all, and face
rising costs that have long outpaced inflation.? But the stubborn fact
remains that the economic return to a college degree for the average
student is substantial and larger than it has been in decades. In 2011,
college graduates ages 23-25 earned $12,000 more per year on average
than high school graduates, and had employment rates 20 percentage
points higher. Over the last 30 years, the increase in lifetime earnings
brought by a college degree has increased by 75 percent, whereas costs
have increased by 50 percent.?

The truth is that a college degree yields substantial benefits on
average, but of course “on average” is not the same as “for everyone.”
College drop-outs reap fewer benefits than college graduates, and post-
graduation outcomes vary from major to major and institution to
institution.*> And costs can vary dramatically across different types of
institutions.® The end result is that the average return to a college degree
is the center-point of a wide distribution, with some students realizing few
benefits and even ending up worse off than if they hadn’t gone to college
at all, and other students faring even better than the average.

Obtaining more education, like most investments, entails some risk.
There will always be students who choose a postsecondary path that turns

out to be a bad bet for them. The challenge for policymakers and the

Common Sense: Using Common Finals to Measure Postsecondary Student Learning

Education Policy

at BROOKINGS



Higher quality
instruction could

American system of higher education is to reduce that level of risk by

improving the quality of education students can expect to receive and

increase reigning in the ever-increasing tuitions they are expected to pay. Much

persistence 10 has been written about how to improve educational productivity, and the

degrees by
decreasing

frustration and

B

failure.

bottom line is that we do not know nearly as much as we need to about
how to produce more high-quality degrees at lower costs.”
An underappreciated path to improving the quality of

postsecondary education is to improve the quality of instruction delivered

to undergraduates. Higher quality instruction could increase persistence

to degrees by decreasing frustration and failure, particularly at

institutions that have notoriously low completion rates. The problem is

that it is very difficult to improve the quality of instruction without being

able to measure it. Some colleges administer tests of general skills such as

critical thinking and writing to their students. A recent study of student

performance on such tests came to troubling conclusions about the lack of

learning that takes place on many college campuses.®

But students don’t receive a standardized body of knowledge

called “college” the way most students in a given state do in fourth

grade.” They take individual courses, with some forming part of a

coherent program of study, that add up to what we call “college.” The

problem is that there is little evidence on how well students in math

courses are learning math, and how well writing courses teach writing,

and so on. Courses are generally taught by instructors who select the

content for the course, and write the exams and other assignments used to

assess students” mastery of the content. The only outcome reported

outside of the classroom is the final grade assigned by the instructor.

These grades are often based on a curve that ranks students based on their

performance but results in the same number of As, Bs, and so on,

regardless of how much students actually learned.

Without direct measures of student learning, the quality of

instruction can only be assessed using indirect measures such as course

completion rates and student evaluations of their instructors.’® The

obvious solution to this problem is for instructors to use measures of
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student learning that allow for comparisons to be made outside their
classroom. The most straightforward settings in which to do this are
large, multi-section courses where students learn the same material from
different instructors. Such courses lend themselves well to using common
exams, such as a common final exam that all students take in the course
regardless of which section they are in.

This report describes a handful of common final exam systems
currently in use in community colleges in the U.S. The focus of this report
is the sophisticated system of common finals used in two developmental
algebra courses at a community college in California. Below I describe
this system in detail, including its origin and perceived benefits, and then
describe the kind of data analysis that it allows. I conclude with policy
recommendations for how these kinds of assessments of student learning

can be adopted and put to good use in more courses at more institutions.

Algebra Common Finals at Glendale Community College

Glendale Community College (GCC) is a large, diverse campus
with a college-credit enrollment of about 25,000 students located in
Glendale, California, a city near Los Angeles.!! GCC has in place a
sophisticated system of final exams in its developmental algebra courses
that was initiated in 2001 at the suggestion of faculty in the Math
Department; this bottom-up initiative had the support of the Division
Chair.”? Faculty members were concerned about the preparation of
students in their classes who had taken previous classes that were graded
too leniently or did not cover all of the expected material. For example,
instructors of intermediate algebra were concerned about students who
had passed elementary algebra (the previous course in the sequence) but
did not learn the material well enough to succeed in the next course. This
grade inflation resulted partly from instructors, many of them adjuncts,
who found it easier to give higher grades than to deal with student
complaints.

GCC’s algebra exams have evolved over time, particularly with

regard to how they are graded. Initially, instructors graded the exams of
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their own students, but this created concerns about comparability of

grading across sections. Next, instructors were assigned one problem to

grade on a partial-credit basis. However, this type of grading was very

time-consuming. In the current iteration, which has been in place for

about five years, all of the exam questions are graded on a right/wrong

basis. There are usually 25 questions, all of which are open-ended (not

multiple-choice). Instructors grade a stack of exams that is proportional in

size to the number of students they teach, which takes about one hour for

the typical instructor. The number of questions answered correctly is

recorded, and then the exams are returned to students’ own instructors.

The instructors are free to re-grade the exam using whatever standards

they prefer (such as partial credit instead of right/wrong grading), and it is

that score that is factored into a student’s course grade. Instructors are

also able to supplement the exam with their own questions if they so

choose.

Test security is taken very seriously. The exams are developed by

algebra instructors who are not currently teaching a section covered by

the common final, and are not seen by the other instructors until 30

minutes before the exam is administered. Instructors can suggest

questions and receive a list of topics covered on the exam. Instructors do

not proctor the exams of their own students, and two different forms of

each exam are used to mitigate cheating. Many instructors appreciate that

much of the work surrounding the final is done for them—all they have to

do is pick up a stack of exams, a seating chart, and proctor the exam.

Administrators at GCC indicate that the common final system has

gained acceptance among instructors, especially as it has been modified in

GCC’s common
final system
strikes a careful

response to faculty concerns, most notably the reduction in the burden on
faculty that came with the move to right/wrong grading. The few

instructors who do not wish to have a common final simply choose to

balance between teach another course. The common final system has likely been successful

standardization because it strikes a careful balance between standardization and instructor

and instructor autonomy. Administrators report that the standardization has increased

autonomy.  accountability for adjuncts—most now cover most of the expected
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material —and has reduced grade inflation (with the unintended
consequence of reducing pass rates somewhat). At the same time,
instructors write their own syllabi and have the option of adding to and
re-grading their students’ final exams in addition to assigning course
grades.’

The common final exam scores are aggregated by instructor and
made available both to the individual instructors, and for all instructors
on an anonymous basis. The aggregated data include measures of how
students in each section did on the final compared to the rest of the
course, and similar information on the grades assigned by instructors.
The data are calculated both overall and by test items covering specific
topics, so that instructors can identify which topics their students
struggled with. The data are discussed at staff workshops, and are
occasionally used to identify individual instructors whose grading
standards are too lax (or too strict) or whose students performed
particularly poorly on the exam. The exam results are not used as part of
any formal evaluation process.

The algebra common final system is a significant undertaking that
presents logistical challenges and entails financial costs. The primary
logistical challenge is reserving enough classrooms so that the exam can
be given at the same time to all students in courses with enrollments of
about 1,000. The financial costs are mostly comprised of compensation for
the exam coordinator and an administrative assistant who digitizes the
exam data. Earlier in the history of the common finals, the total cost was
about $24,000 per year for the two algebra courses. After recent budget
cuts, the cost has been reduced to about half the original amount. The
costs of the algebra common finals were covered internally initially and
later received support from a Carnegie Foundation grant. Currently, the

costs are covered by state money targeted at developmental education.
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Other Common Finals

It is difficult to assess the extent to which common finals are used
in American higher education. No comprehensive data sources exist to
even approximate the extent to which multi-section courses tend to have
the same or different final exams across sections. Given the logistical
challenges and costs of coordinating exams, especially at institutions
where classrooms tend to be small, it seems likely that common finals are
the exception rather than the rule. However, they are not exceedingly
rare.

Common finals have been used in two developmental English
courses at GCC for roughly 20-25 years.* They were created at the
suggestion of faculty members. The current version of the final, which has
been in place for about 15 years, consists of an essay that students write
based on long excerpts from 6-7 articles that are provided one week before
the final. In order to mitigate cheating, 3-4 different forms of the exam are
created that have slightly different questions, but draw from the same
sources. The exam is graded by two instructors who do not teach the
student; a third reader is used if the first two disagree about whether the
student should receive a passing grade.

Instructors can receive data on the relative performance of their
students on request, and the exam data are sometimes used to spot
problems with part-time faculty. Instructors retain responsibility for
determining their students” course grades; the goal of the common final is
achieving consistency in material covered and grading standards. The
common final is not mandatory in one of the two courses in which it is
used; in that course, 2-3 out of about 17-18 instructors opt out. In general,
faculty have come to accept the common final over time, especially as it
has evolved.

Common finals are not specific to GCC. Nearby Pasadena City
College (PCC) also uses them in multiple courses, including intermediate
algebra and chemistry.!® The intermediate algebra common final is a
relatively recent, voluntary effort begun by a professor in the math

department. Some instructors choose not to participate because they want
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the freedom to write their own final or are afraid of being evaluated (even
though the exam results are not used for that purpose). Participation
varies by semester; of 35-40 sections of intermediate algebra, 6-7 used the
common final in one semester and 21 used it in another.

Common finals have been used in all major-track classes in the
chemistry department at PCC for more than 25 years. The common finals,
which are written in multiple versions for test security, must be used by
adjuncts and are typically used by full-time faculty as well. In their
current iteration, instructors grade their own students” exams (grading
was coordinated in previous iterations). Many of the exams are multiple-
choice. The exam results are monitored informally, and patterns of low
scores attract attention, but do not factor into any formal evaluation
process. The common exams were originally adopted for consistency and
to make it easier to bring in part-time faculty and monitor their
performance.

A theme of this handful of examples is that common finals have
been successful where they have faculty support. Indeed, in most of these
cases the idea for common finals originated with the faculty and their
support was maintained by modifying the common finals in response to
their concerns. Future research should aim to systematically measure the
extent to which common finals are used in large, multi-section courses at
both community colleges and four-year colleges and universities across
the United States. Further in-depth case studies could provide additional
evidence on the circumstances under which common final exam systems

can be implemented and maintained successfully.

Putting Common Final Data to Use

High-quality systems of common final exams such as the one used
in GCC’s algebra courses create data that can be used to calculate direct
measures of student learning and instructional quality. Whereas most
prior studies of student learning in higher education have been forced to
use indirect measures of learning such as course completion rates, student

course evaluations, and performance in follow-on courses, a well-
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designed algebra exam directly measures how well students have learned
algebra. Student performance on the common exams can then be
aggregated to the section level to examine how much learning varies
across classrooms taught by different instructors.

I obtained eight semesters of data from GCC’s elementary and
intermediate algebra courses, covering 14,220 observations of 8,654 unique
students in 281 sections taught by 76 unique instructors between the
spring 2008 and fall 2011 terms. Student performance on the common
final exams was linked to administrative records containing background
information on students and instructors. Background data on students
include their math placement level, race/ethnicity, gender, whether they
received a fee waiver (a proxy for financial need), birth year and month,
units (credits) completed, units attempted, and cumulative GPA. The
instructor data include education level (master’s, doctorate, or unknown),
tull-time status, birth year and month, gender, ethnicity, years of
experience teaching at GCC, and years of experience teaching the
indicated course.

These data enable me to measure how much student learning
varies across different sections of the same algebra course, controlling for
students’” background characteristics. I examine both whether certain
instructor characteristics, such as education, are associated with student
performance as well as whether some instructors appear to consistently
produce better outcomes than others. This analysis is described in detail
in the accompanying technical paper, “Instructional Quality and Student
Learning in Higher Education: Evidence from Developmental Algebra
Courses.” Below I briefly summarize some key results and
methodological challenges.

The GCC data indicate that student mastery of algebra is associated
with both observed instructor characteristics as well as the identity of
individual instructors.'® Instructor education, full-time status, and
experience teaching at GCC are all associated with student performance
on the final exam. Students whose instructors have a doctoral degree

perform about 0.17 standard deviations worse, on average, than students
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who instructors have a master’s degree. It is not clear why more educated

instructors appear to produce worse outcomes, but one potential

explanation is that many instructors with doctorates teach at community

colleges not because they want to but because they do not have any other

options. Instructors with a master’s degree may be more committed to

educating undergraduates, on average, than instructors with a doctoral

degree.

The students of full-time instructors perform 0.25 standard

deviations better, on average, than the students of part-time instructors.

Potential explanations for this finding include the hiring of better

instructors as full-time faculty and the ability of better paid full-time

faculty to focus on teaching at a single institution than their worse-paid

part-time counterparts, many of whom have to cobble together a living by

teaching courses at multiple institutions. Students also perform better, on

average, by 0.21-0.28 standard deviations if they are taught by an

instructor with at least one year of prior teaching experience at GCC. This

difference appears mostly after the first year, with much smaller

differences after additional years of experience.

These differences are large in magnitude but explain a relatively

small amount of variation in student learning because the observed

instructor characteristics do not vary much across students. Most

students are taught by a part-time instructor with a master’s degree who

has at least one year of experience teaching at GCC. The identity of a

student’s instructor is a much stronger predictor of exam scores than the

three observed characteristics of that instructor. Whereas the observed

A one-standard-
deviation change
in instructor
quality is

characteristics explain one percent of the differences in exam scores, the
identity of the instructor explains eight percent of the differences.

Another way to measure this relationship is to calculate how much

associated with student performance on the final exam varies across the classrooms of

an increase in  different instructors. A one-standard-deviation change in instructor

exam scores of quality —for example, moving from an instructor at the median to one at

0.21 standard the 84" percentile—is associated with an increase in exam scores of 0.21

deviations. standard deviations. To put this number in context, it is similar in size to
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increase in student performance predicted by an increase in cumulative
GPA (prior to taking the algebra course) of more than half a grade point
(e.g., a3.5 GPA vs. a 3.0 GPA).

Using common final exam data to measure the quality of
postsecondary instruction raises potentially important methodological
concerns. First, the results may be biased if better students consistently
choose some instructors over others in a way that cannot be accounted for
by the student characteristics factored into the analysis. Second, final
exam scores are not available for students who drop the course before the
tinal exam. Consequently, an instructor who does a good job at getting
students to complete the course may have an unfairly lower average score
among her students than an ineffective instructor who has many students
drop the course. These issues, which are discussed in detail in the
technical paper, do not appear to significantly bias the analysis of the GCC
data, but they should continue to be addressed in future work on student
learning in postsecondary education.

The results of this analysis should not be extrapolated beyond the
limited context from which the data are drawn: two courses at a single
community college. In other words, the findings may not apply to other
courses at other colleges. Instead, the results should be interpreted as
preliminary and the analysis regarded as a “proof of concept” of the kind

of work that is made possible by the use of common final exams.

Conclusions and Policy Recommendations

There is a widespread consensus in the research and policy
communities that increasing the number of high-quality postsecondary
credentials earned by American students would be good for both
individuals and society. However, there is disappointingly little evidence
on how to get more students to complete college successfully, and to learn
more while they are there. The research that does exist has largely
focused on policies and practices at the periphery of the educational
experience, such as student aid, financial incentives, and student support

services.” What goes on in the classroom —the heart of a student’s
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Common finals educational experience —has been largely ignored. Presumably exposing
should reflect a  students to higher quality instruction could increase both completion rates
consensus among  and degree quality (how much students have learned), but little research

professors about  exists that attempts to measure student learning and instructional quality
what students

ought to be able

at the course level.

The unfortunate dearth of research in this area results largely from

to df) aft €T alack of data on student mastery of course content, a problem that is
completing the : .
solvable in many contexts through the use of common final exams. The
course.

case studies of common finals documented in this report show not just
how the resulting data can be used, but provide anecdotal evidence that
the use of common exams can address other problems such as grade
inflation and the lack of consistency in material covered by different
instructors responsible for the same course, many of whom do not have a
full-time appointment at the institution. Common finals also have
potential uses not discussed in this report such as the evaluation of
instructional materials, including the interactive, technology-enhanced
products that are quickly becoming popular in many postsecondary
institutions.

The use of common final exams to measure the quality of
instruction is clearly at an early stage of development. Systems of
common finals exist, but very few have been used to carry out the kinds of
analyses described in this report. I propose four recommendations that, if
adopted, could help move forward efforts to assess and improve the
quality of postsecondary instruction. First, more departments at more
postsecondary institutions should adopt common final exams in their
large, multi-section, introductory courses. These exams should not be
imposed externally or from on high by campus administrators, but rather
should be developed by faculty in the department. The exams should
reflect a consensus among professors about what students ought to know
and be able to do after completing these introductory courses. Faculty
autonomy can be preserved by allowing professors to supplement and re-
grade the common final, but the scores from the common portion should

be recorded in the institution’s administrative records.
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Second, campus administrators should encourage and provide
support for these efforts. It is important that administrators not
unilaterally require common finals if they are to obtain faculty support.
But administrators can provide financial support to cover the modest costs
of developing and implementing common finals, as well as financial
incentives to departments that undertake these efforts. Public university
systems could also provide support for these efforts on multiple
campuses, and coordinate the development of exams that are common
across multiple institutions. There would be clear advantages to knowing
that successful completion of a course conveys the same level of mastery
at multiple campuses, especially across the two- and four-year sectors.
Higher education associations such as the American Council on Education
and the Association of Public and Land-grant Universities could also help
coordinate efforts across member institutions.

Third, administrators should directly address concerns that
common finals will be used to evaluate faculty. Some faculty may worry
that test-score data will be used in ways that are unfair, and others may be
resistant to any form of evaluation that represents a departure from
business as usual. These concerns may be relatively easy to alleviate in
the short-run given the job protections enjoyed by tenured faculty. Such
faculty may be willing to support the use of exam data as one element in
an evaluation system, especially if evaluations have the highest stakes for
part-time faculty. Some instructors may also be more willing to support
the use of exam data if existing evaluation systems are based largely on
student evaluations.

Finally, higher education researchers and practitioners should
work to continuously improve common finals. Professional
psychometricians could be retained to develop assessments that are more
reliable and valid, in some cases by adding items that require students to
complete more complex tasks than those assessed by short answer or
multiple-choice questions. Pre-tests could be developed and administered
at the beginning of the semester so that student learning is measured as

growth over the course of the semester. And ways to assess student
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learning in courses other than large, multi-section courses need to be
developed. For example, a large introductory course taught by a single
lecturer would likely use a single exam for all students, but student
performance on the exam couldn’t be compared to students of a different
instructor because there is only one instructor. A potential solution would
be to mimic common finals by drawing from a large bank of test items to
create final exams in each semester of a given course. With the right
design features, student performance on different administrations of the
exam (e.g., in different semesters or at different campuses) would be
comparable. Such an approach would also solve many of the logistical
challenges of having a large number of students taking an identical exam
at the same time for security reasons.

At many institutions, it will not be easy to move away from the
traditional model in which individual instructors are responsible for
assessing the performance of their own students independent of any
agreed-upon standard. Common finals offer clear benefits to instructors,
such as removing the work associated with writing a final exam every
semester, but may draw the ire of those who see it as an infringement on
their independence. But the political challenges are likely to be
surmountable. The existence of common final exams shows that it is
possible for such systems to be adopted if they have faculty support.
Convincing higher education practitioners to develop and adopt common
finals is therefore a crucial first step in efforts to implement common
yardsticks that institutions can use to assess how much their students are
learning, and ultimately increase the number of students who earn high-

quality credentials.
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in Higher Education, Johns Hopkins University Press, 2012.
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