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Abstract

The technology of automatic essay assessment has
advanced rapidly in the past ten years. Several
products are now commercially available. Al-
though initially targeted for use in grading aptitude
tests, these products will soon be integrated with
online learning systems. This presents researchers
with an opportunity to consider what it is they re-
ally wish to accomplish. The potential impact of
automatic essay assessment on the learning envi-
ronment is great and raises important issues for the
online learning community. While automatic writ-
ing assessment promises new efficiencies for essay
grading, it has the potential to redefine the learning
activities itis intended to measure. As we approach
emergent technology, such as automatic writing as-
sessment, we need to think carefully about what we
really want out of these innovations. There will be
pressure to adopt the technology just because it is
innovative. Persuasive arguments based on cost-
effectiveness will be advanced. Convenience and
availability will be touted. But it is important to
weigh all the issues. No plateau in technological in-
novation has been reached, nor is any in sight. The
pressures brought to bear on culture will continue
to intensify as the development of technology con-
tinues to accelerate. Turning away from the chal-
lenge is a common enough impulse—and this is true
of governments as well as of individuals—but given
the ubiquity and depth of technological penetration,
turning away is not a workable option.

Introduction

unaltered, for now at least, the expanding range of options
presented by emergent technology suggests radical changes
may be in store for implementation. A challenge for educa-
tors for the foreseeable future will be in preserving sound
educational principles while making the best possible use of
rapidly advancing technology.

Multi-media applications, live video, ever-faster telecom-
munications, ever-smaller yet more ubiquitous computers,
nano-storage devices, chip implants, and increasingly vigi-
lant network security—all these and more will have an im-
pact on the online learning environment. In addition to these
well-known trends, there is another area of significance that
is likely to have a profound impact. This is the area of au-
tomatic essay assessment. Automatic essay assessment pro-
grams, also known as writing assessment programs, are com-
puter applications that can automatically read, evaluate, and
score a written essay. This paper takes a look at automatic
essay grading, and its heir apparent, automatic writing assis-
tance, and considers their implications for online learning.

2 Automatic Writing Assessment

The most well-known software applications for writing
assessment are Project Essay Grade (PEG), Intelligent Essay
Assessor (IEA) and the Electronic Essay Rater (e-rater).
In addition to these are several less prominent applications
including Intellimetric, WritePlacer Plus, and the noncom-
mercial Bayesian Essay Test Scoring System, Betsy.

Originally developed by Ellis Page in 1968, PEG is the
oldest of the automatic essay grading applications. PEG
measures various characteristics of an essay, such as the
total number of sentences, average word length, the total
words, the number of uncommon words, and the number of

One of the open issues for online learning is studenprepositions [Wresch, 1993], and uses these as indicators
assessment—when, how, where, and on what should studemtiswriting qualities, such as diction, fluency, and grammar
be tested? Rovai [2000] has suggested that online asseg&ukich, 2000]. In its earliest versions, the approximations
ments differ from traditional assessments not in principlewere simplistic, but Page has added progressively to PEGs

but only in implementation.

For example, irrespective ofcapabilities over the years [Page, 1995]. PEG was recently

technology, assessment should be an integral part of thesed experimentally to assess essays in web-based student
educational process, and a variety of assessment types (eplacement exams at Purdue University, achieving over 70%
multiple choice, short answer, and essay) are necessaayerage correlation of with human graders [Shermisal,,

to provide an accurate evaluation of student performance001].

While it must be agreed that these principles will remain



IEA is based on an approach called Latent Semanti¢heir work. Dessuset al. [2000] have experimented with
Analysis (LSA). By basing assessment on semantic analysishe concept of using automatic essay assessment software in
IEA provides a more direct means of evaluation than PEG distance-learning context. In their view, automatic assess-
[Landauer, 2000]. While PEG emphasizes evaluation of thenent could be used iteratively, and students could not only be
quality of writing, IEA focuses on assessment of factualrecipients of assessments, but online designers of the tests,
information. As such, IEA is useful for assessing studengnabling them to tailor assessments to their learning needs.
knowledge of a well-defined subject area. The companys such, automated essay assessment seems well suited to
that markets IEA has recently announced that the produatnline learning environments, particularly to environments
is now compliant with the Shareable Content Object Ref-using asynchronous communication. Automatic assessment
erence Model (SCORM) standard [Knowledge Analysiswould be a natural fulfillment of the "anytime, anywhere”
Technologies, 2002]. This will enable SCORM complianttenet of distance learning. Some administrators might take
organizations to integrate IEA into their online learning delightin the prospect of a teacher-free learning environment.
systems.

And yet there are issues. The most obvious issues are

E-rater is an essay scoring system developed by Naturagéchnical-how good is the product, does it provide fair and
Language Processing Group at the Educational Testingdequate assessments, is it easy to use, is it efficient, robust
Service. E-rater was created specifically for the Graduatand reliable, and can it be customized? All these issues
Management Admissions Test (GMAT). It approachesare variants on the more general question of whether the
scoring as a natural language processing problem, combinintgchnology is ready for general deployment. If it is not ready
several tools for identification of syntactic, discourse, andyet, we may rest assured, it will be ready soon enough. But
vocabulary features [Burstein and Marcu, 2000]. as challenging as it may be to provide a product with all

the right capabilities, it would be a mistake to suppose that

Intellimetric and WritePlacer Plus rely on a proprietary technical issues were the only issues.
combination of artificial intelligence and text retrieval
capabilities for essay analysis [Herrington and Moran, 2001].

Betsy _is a freeware_ text classification system t_hat emplo_ygf Writing as a Social Activity

Bayesian text classification models that are calibrated using

a dataset of essays relevant to a chosen set of topics. Onlfeautomated essay assessment is to make the transition

calibrated, Betsy can then perform classification of additionafrom standardized testing to interactive writing assistant,

essays within those topic areas [Rudner and Liang, 2002]. it must find its place within the educational workflow; it
must be founded on sound premises as to what this activity

The primary use of automatic essay grading applicationgve call "writing” really is. Writing is an interactive social
has thus far been in standardized educational test assessmgnbcess. When one writes, just as when one speaks, one
E-rater has been used to score essay portions of the GMAposits a reader, a recipient for the message. For example,
since early 1999 [Honan, 1999]. The College Board offersat a fundamental level, a writer might avoid words like
WritePlacer Plus as part of its Accuplacer Online assessmesesquipedaliaor floccinaucinihilipilificationout of concern
program [Herrington & Moran, 2001]. All these applications for the limitations of the reader’s vocabulary, or conversely,
have their own strengths and weaknesses, and all have madee might inflict such terms upon the reader precisely to
significant in-roads into automatic essay assessment. It isonfuse or impress.
only a matter of time until these technologies find widespread
use in other areas. This concept of writing as an inherently social activity is

not new. It has been a subject of investigation by teachers

of writing for many years. The writer's awareness of the
3 Automatic Writing Assessment in the ﬁjdiinﬁle gléidTeS Iandlrg%i]vatf/\s/ the vyayl}(he "l‘I’“rt]er writes

. . . itchell and Taylor, . riting is "like all human
Online Learning Environment communication, a fundamentally social activity entailing

The online learning environment seems like an obvious placgrocesses of inferring the thoughts and feelings of the other
for application of automatic essay assessment. By definitiorpersons involved in the act of communication” [Kroll, 1984].
learning is already being provided online, and automatidCooper [1986] takes this further, and shows how writers act
assessment could be integrated into the environment asas members of social groups, interacting with one another
seamless element. Reliability and efficiency are the primarghrough writing (and presumably through other modes of
claims advanced in favor of automatic essay grading [Hercommunication). Even in the most private diary entry, there
rington & Moran, 2001], and it might be desirable to extendis the "dear diary,” the virtual reader to whom the entry is
these advantages to online learning. There are other potentiafldressed.
advantages. Foltzet al, [1999] have proposed that IEA
(and presumably other automatic essay assessment software)t might be argued that not all writing is intended for hu-
could be used interactively to guide students through thenan communication, or at least not written with an audience
writing process. Students could use the assessment softwaremind. Computer programs, for example, are written with
as an advisor to practice writing, getting instant feedback orromputers as their intended "audience.” If that were strictly
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true, there might be no need for high-level programmingpaintbrushes. Except in case of system malfunction, this
languages. High-level programming languages are intendedorks fairly well. The prospect of computers as intelligent
to provide greater readability to computer source code, fomnstructors takes the notion of common ground to a new level.
humans, not machines. As with natural language writingNo longer is the system simply a fancy gadget that requires
one of the marks of effective coding is its ability to speakspecial training. No longer is interaction merely a matter
clearly to the reader [Kernighan and Ritchie, 1978]. Whenof pressing a button and observing the result. Interaction
code is not written with an audience in mind, it clearly shows.becomes a process of sharing thoughts and feelings, of
submitting these thoughts and feelings to a machine, and the
Perhaps unsurprisingly, these social dimensions of writingnachine now treats a document not as a body of text, but as
have been largely ignored in discussions of automatic writingexpressions to be analyzed and evaluated.
assessment. But the topic becomes particularly relevant if au-
tomatic writing assessment is to be applied to online learning.

What happens then, when the reader is a software program? Hearkening back to Turing, one way to approach this
would be to develop a metaphor of computer-as-humanoid,

) perhaps something along the lines of HakBO1: A Space
5 Invoking the Cyber-Muse Odyssey Such is the holy grail of artificial intelligence.
we can create such a computer, will it serve our needs?
atural language as conducted among humans is often
P ; : grossly ineffective, rife with misunderstandings, unintended
distinguish the computer from a human being [Turing, 1950]'8ubtexts, hidden agendas, ambiguities, and innuendo. A

In automatic writing assessment, the projected scenari ¢ " ble of all th p ioht th
might seem eerily similar, but the experience thus far fallsﬁ_ompu er system capabiée of all these ofienses might pass the
uring test, but it would be wide of the mark as far as our

short of the Turing ideal. The individual knows that the likelv obiecti d. For intellicent int "
computer is a computer. The objective of automatic writing!'K€'Y ODIECLIVES are concerned. or intefigent interaction
be effective, it must be modeled on something other than

assessment is not to create a software product that can pgss . L .
the Turing test, but to provide a product that can respon uman behavior. A more insightful understanding of what a

usefully to an individual's writing. In their experiments with SCftware application is and what role it can play in our daily
the online version of IEA, Herrington and Moran [2001] activities is necessary. To some extent, this might simply
found that attempting to achieve a high score against IEA€ @ matter of telling the computer who is boss. But there
was more like gaming the system than communicating Witgs also the issue of developing appropriate tools for critical

a human reader. Irrespective of whether one might be clevdfinking about technology. As long as we permit computers
enough to outsmart the computer, communicating withtO seem mysterious or wonderful or cute, we have no basis

the computer is apparently fundamentally different fromfor judgment as to the accuracy or appropriateness of their

communicating with another person. When we know the mafRctions.
behind the curtain is actually just a computer, we respond

accordingly. When this occurs, who is going to care abouta g this reason, anthropomorphic metaphors for human

carefully constructed alliteration, a well-wrought metaphor,enayior are a disservice to the user. To think of the computer
or subtle use of onomatopoeia? If the answer to that questiofs 5 person is to ascribe levels of credibility, empathy, sin-
is that no one will care, then what possible motivation will cerity “and motivation where no such qualities exist. Worse,

students have.to d_evelop such sk!lls in thei.r writing? T'he US& deprives the user of the ability to envisage more useful
of similar applications, already widely available, provides amental models for explaining computer behavior. It would

good indication of the answer to that question. In their study, preferable to approach the system with a rudimentary

of the grammar checker used in Microsoft Word, McGee an‘Enderstanding of what the machine is actually doing than to
Ericsson [2002] found that students lacking a firm grasp ok,ppose it might be acting as the result of some cognitive or
the rules of grammar were easily swayed by the recommend@inotional connivance.

tions of the grammar checker, despite the checker’s abundant
deficiencies. In other words, when the computer becomes
the audience, writing will be done to the standards levied by As systems become increasingly intelligent, we entrust
the computer. If the computer evidences no appreciation fothem with more tasks. As they become more capable, we
the finer emotive nuances of language, the quality of writ-entrust them with higher levels of responsibility. While
ing will degenerate to the level of the software’s functionality. "entrusting a computer with responsibility” might seem far-
fetched, we already routinely do so in many of our daily
Susan Brennan [1990]has proposed the concept of the usactivities—shopping, driving, banking, and spelling—and we
interface as a "common ground” between the human andlready rely on them for many highly critical tasks, such
the computer. From this perspective, as the user develos fighting wars, flying an airplane, or monitoring a human
familiarity with a software system, she forms a working set ofheartbeat. This reliance can only be expected to increase in
assumptions and expectations regarding computer behavidhe future. If we are to find common ground with these com-
In a graphical user interface, this common ground involveguters, the user interface must adapt to permit us to commu-
interacting with various iconographic metaphors, such as filamicate with them on the level of intelligence at which they
folders, wastepaper baskets, telephones, hourglasses, goerform.

In the classic Turing Test, a computer is said to be intelligen f
if upon interrogation by an individual, the individual cannot
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6 Conclusion [Kukich, 2004 K. Kukich. Beyond automated essay scoring.

As we approach emergent technology, such as automatic 'EEE Intelligent Systema5(5):22-27, 2000.
writing assessment, we need to think carefully about whafLandauer, 2000 T. K. Landauer. The Intelligent Essay As-
we really want out of these innovations. There will be con- sessolEEE Intelligent Systemd5(5):27-31, 2000.

- cGee and Ericsson, 20DX. McGee and P. Ericsson. The

siderable pressure to adopt the technology just because it[S
innovative. Persuasive arguments based on cost-effectivene Spolitics of the program: MS Word as the invisible gram-
marian.Computers and Compositiph9:453-470, 2002.

will be advanced. Convenience and availability will be

touted. But it is important to weigh all the issues. Computers i

have already changed the way we live. But no plateau inMitchell and M. Taylor, 197p R. Mitchell and M. Taylor.
technological innovation has been reached, nor is any in The integrating perspective: an audience-response model
sight. The pressures brought to bear on culture—on our forwriting. College English41:247-271,1979.

values, beliefs, and customs—will continue to intensify as thgpage, 199F E. B. Page. The computer moves into essay

development of technology continues to accelerate. Turning grading: Updating the ancient tesPhi Delta Kappan
away from the challenge is a common enough impulse-and 76(7):561-565, 1995.

thls is true qf governments as well as of. |nd|V|duaIs—_but[Rovai, 2000 A. P. Rovai. Online and traditional assess-
given the ublq_Luty and depth of technolog|cal penetration, ments: What is the differenceThe Internet and Higher
turning away is not a workable option. The only real Education 3:141-151, 2000.

option is to work vigilantly and diligently to understand the

role of technology in life, what it is, and what we want it to be. [Rudner and Liang, 2002L. M. Rudner and T. Liang. Au-
tomated essay scoring using Bayes theore@dournal
of Technology, Learning, and Assessmeh2), 2002,
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