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ABSTRACT

'This book discusses the state of the art of automated essay scoring, its challenges and its po-
tential. One of the earliest applications of artificial intelligence to language data (along with
machine translation and speech recognition), automated essay scoring has evolved to become
both a revenue-generating industry and a vast field of research, with many subfields and con-
nections to other NLP tasks. In this book, we review the developments in this field against
the backdrop of Elias Page’s seminal 1966 paper titled “The Imminence of Grading Essays by
Computer”.

Part I establishes what automated essay scoring is about, why it exists, where the technol-
ogy stands, and what are some of the main issues. In Part II, the book presents guided exercises
to illustrate how one would go about building and evaluating a simple automated scoring sys-
tem, while Part III offers readers a survey of the literature on different types of scoring models,
the aspects of essay quality studied in prior research, and the implementation and evaluation of
a scoring engine. Part IV offers a broader view of the field inclusive of some neighboring areas,
and Part V closes with summary and discussion.

'This book grew out of a week-long course on automated evaluation of language produc-
tion at the North American Summer School for Logic, Language, and Information (NASSLLI),
attended by advanced undergraduates and early-stage graduate students from a variety of dis-
ciplines. Teachers of natural language processing, in particular, will find that the book ofters a
useful foundation for a supplemental module on automated scoring. Professionals and students
in linguistics, applied linguistics, educational technology, and other related disciplines will also
find the material here useful.

KEYWORDS

automated essay scoring, automated writing evaluation, natural language process-

ing, educational technology, artificial intelligence, AES, AWE, NLP, EdTech, Al
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Preface

'This book grew out of a week-long course on automated evaluation of language production that
we gave at the North American Summer School for Logic, Language, and Information in 2016.
As anyone who has given a natural language processing (NLP) course for NASSLLI or ESSLLI
knows, one generally expects early- or middle-stage graduate students from a variety of disci-
plines, or advanced undergraduates; some students are looking to merely familiarize themselves
with a sub-field, others want to understand how things are done in the sub-field in a hands-on
fashion, and still others who already have substantial computer science training want some help
in understanding the current research frontier.

In an attempt to cater to all these different types of audiences, we wrote a book that can
be read in different ways by different readers. In Part I, we provide an introduction addressing
the first set of questions on anybody’s mind when discovering a new field of endeavor—What is
it about? Why does it exist? Where does it stand? What are some of the main issues? We aimed
for an introduction that isn’t too technical for people without much technical background, yet
that would offer a reader with such background a new perspective that would not be commonly
taught in a computer science, linguistics, education, or natural language processing course—a
historical perspective that highlights the hopes and promise of this line of endeavor, along with
long-known and more recently discovered challenges.

The paths of different readers through the book might diverge from this point on. In
Part I1, we address the eager newcomer who is ready to give this sub-field some more attention;
we provide a guided set of exercises to illustrate how one would go about building and evaluating
an automated scoring system, and the kinds of issues one is likely to encounter (Chapter 2),
followed by a broader discussion of lessons learned (Chapter 3). A reader who wanted a glimpse
and a taste, without having background in either computer science or linguistics, and without the
intention of engaging with the research frontier in the area, might be best served by skimming
Part III (Chapters 4-8) and focusing next on Part IV, in order to get a broader view of the
field—inclusive of some neighboring areas—and moving to Part V for the overall summary and
discussion.

If you are a reader who is already reasonably well versed in the standard machine learning
material, is perhaps taking advanced undergraduate- and graduate-level courses in NLP, and is
looking for a more technical orientation into the state of the field and the relevant literature—
Part II1 is written for you. We consider different types of scoring models (Chapter 4), describe
in detail the specific aspects of essay quality that have been studied in prior research—both
those that cover a relatively generic construct of a good quality essay (Chapter 5) and those
that were built to address more specific requirements of task or genre (Chapter 6). Chapters 7
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and 8 discuss the implementation of a scoring engine and the evaluation of its performance,
respectively. The subsequent Part IV, where a variety of neighboring fields are discussed briefly,
might be familiar to this type of reader, and so, perhaps, are to be skimmed on the way to the
summary and discussion in Part V.

'This book is not intended as a stand-alone textbook that would take the reader with no
knowledge of computer science, linguistics, NLP and psychometrics to the cutting edge of cur-
rent research. We believe that some of the perspectives offered in this book would help teachers
of courses in natural language processing who consider including automated scoring as one of
the modules/exercises to supplement instruction. We also hope that teachers of courses in lin-
guistics, applied linguistics, educational technology, and other related disciplines would find the
material here useful for supplementing their instruction. The large majority of the work dis-
cussed in this book has been done on essays in English; we provide some pointers to work on
automated essay scoring in other languages in Part V.

Finally, we want to say a few words on the typographical emphases we will use in the
book. We will use small caps—Ilike THIsS—when an important concept is most fully explained,
these locations are linked from the Definitions-in-Context section. You can track mentions
of these concepts throughout the book using the index. We will use italics for local emphasis,
and boldface to draw the reader’s attention to an important statement or finding, as well as for
tracking some chapter-level organizational elements.

Beata Beigman Klebanov and Nitin Madnani
August 2021
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