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Abstract: This paper discusses the approach to the CET
(college English test) oral test based on automatic essay
marking ( AEM ). The reliability and validity arouses a
dispute on Internet-based CET (iB-CET) oral test in China,
leading to the penetration into oral test contents in dialogue,
description or comment, and question answering. Then, a
probe into transformation from a spoken document into a
textual document is touched on a conversion ratio of 72%
adopted at the present time, being a necessary hypothesis for
AEM to be carried forward. Afterwards, this paper focuses
on the pipeline in AEM with the content features and the
language itself, which is established in two different models
and detection. Through
experiments, this paper reveals the fact that an iB-CET oral
test can be performed perfectly in the pipeline of spoken
documents transformed into textual documents which can be
automatically marked. Hence the design of the iB-CET oral
test reaches its reliability and validity.
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in marking for extraction

he college English test (CET) has been carried on

for decades in China since 1987 with over one hun-
dred thousand student examinees from the very start''l.
Influenced by the impact of the iB-TOEFL entrance into
China, the Chinese Ministry of Education launched a pro-
ject of developing the Internet-based college English test
(iB-CET) in 2007, with a view of improving the validity
and administration efficiency of the CET. The trial test of
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the iB-CET4 got started among 53 colleges and universi-
ties on the 20th of December, 2008 so that China made a
historic milestone for high education”. Lots of experts
and scholars testified to the test design with focuses on the
purpose of the test, the authenticity of the test tasks, the
ratios between constructed and selected response items,
and the practicality of marking, convinced that the iB-
CET would have a positive impact on the reform of col-
lege English teaching and on the implementation of the
computer-and classroom-based college English teaching
models.

The main feature for the iB-CET aims at scoring the
oral test in the exam on line. The oral test takes up a pro-
portion of 10% in the whole test marks, making a revolu-
tion in the paper-based test system; hence, the iB-CET
comes to life, a wonder in Chinese education. The design
and plan worked and became accepted by the Chinese au-
thorities and faculties in educational fields.

However, the most challenging hit results in the credi-
bility of the oral test, because nobody can find any expla-
nation regarding the characteristics,
types of assessment on the official Website of CET
(www. ccets. org). Doubts come from different corners
that the iB-CET oral test only covers imitation perform-
ance rather than other performances like situational dia-
logue, self-introductive presentation concerned about the
scientific criteria of reliability and validity.

This paper attempts to clear away illiteracy of linguis-
tic perception, speech recognition technology and the au-
tomatic essay scoring method based on data mining
through an illustration by our experiments on the oral test
system in the network of Southeast University, convinc-
ing people involved that the iB-CET oral test works in

performances and

some ways.

1 CET Oral Test Reliability and Validity

A scientific “truth” gets started as a hunch, which pro-
duces a hypothesis. When the ways of a test are devised,
the truth of a hypothesis is established. Sometimes people
often find that a theory is elegant and useful, but falsifi-
able. So reliability simply depends on validity in a sense.

The CET oral test requires reliability and validity, let
alone the one in the iB-CET. To determine if a test is of
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any good, a test designer must know what is going to be
tested. The oral test includes imitation, spoken words in
intonation, grammatical rules, correct answering and so
on. All might be seen as indicative in testing one’s com-
municative ability, which accounts for the validity of the
oral test. This raises doubts for the present iB-CET oral
test, which only covers imitation performance.

The oral test should be a test assessment based on the
contents of the performance designed for encouraging
students to talk”™' . According to the design, the CET oral
test intends to detect the communicative ability in three
ways: self-introduction, description and comment on a
picture given, and answering questions from examiners' .
Since there is no evidence given on speech recognition
rate, it is more likely to reject the present iB-CET oral test
in imitation performance covering a small portion of the
imitation ability of the examinees. The test is based on the
hypothesis that machine scoring of repetition questions can
work perfectly well in large-scaled English oral test with a
satisfactory result in a matching ratio of 82.7% between
man-powered scoring and machine scoring (see Fig. 1)"'.
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Fig.1 Matching valid results on repetition scoring hypothesis

With disproof and doubts regarding the validity of the
iB-CET oral test performance on imitation-based repeti-
tion matching technology, is there any other hypothesis of
communicative ability testing methods based on the pres-
ent advanced technology? The answer is definitely “YES”
in speech recognition and data-mining technology, which
is the main focus of this paper.

2 Speech Recognition Technology Applied

Accurate transcription of speech into text ( STT for
short) is a prerequisite for virtually all other natural lan-
guage applications operating on audio sources which can
be practically obtained through the iB-CET oral test be-
cause the speech recognition technology has reached a
recognition rate of 95% in the lab and 70% to 80% in re-
al customer application'” . Advances in speech processing
make the application of information extraction possible on
spoken documents ( such as iB-CET audio records), be-
yond the traditional textual documents'”'. Different detec-
tion systems are designed to reach perfect speech recogni-
tion. This can be well illustrated in the STT integration
recognition pipeline (see Fig.2)'"™.

According to Professor Feng Jiali, the conversion ratio
can be 100% with a matching sample corpus, and 72%
without a matching sample corpus in the random mod-

9 . . . .
el™. This conversion ratio can also be evidenced by

using a method based on a short-time spectrum and proso-
dies such as pitch contour, duration and stress''”. This
sounds like great news for the iB-CET oral test in validi-
ty, since audio samples can be easily collected before the
oral test properly takes place. The Chinese education is
somewhat compulsory when the CET certificate is re-
quired before leaving school, iB-CET designers can put
instructions to read a short passage before matching cor-
pus. Under the circumstances, we can apply the trans-
ferred spoken version (now in textual version) to match
the communicative ability so as to reach the demands of
oral test validity by, say, 72% out of the converted tex-
tual version. Out of this 72% converted textual version,
we seek out the self-introduction, picture description or
comment and question answering any matching points re-
quired by test designers so as to mark the oral test.

Foreign Audio Speech
audio :> gmentation > recognition

English k'——— Mal(_'hil‘l(: v—— Punctuation,
text translation number

Fig.2 STT integration pipeline illustration

3 AEM Applying for iB-CET Oral Test

Automatic essay marking (AEM) has been a hot study
in China, which has been applied in Chinese education,
such as in Chinese essay marking. In large-scale CET ex-
ams, English writing marking is an obstacle in English
teaching; hence, lots of projects have been launched by
the authorities to solve this problem so as to raise the effi-
ciency of English teaching.

As a practice, Southeast University also sets up a small
foundation for essay marking under the project of data
mining. English teachers are required to accomplish arti-
cle proofreading once a week for a student, which seems
a heavy task since there are hundreds of students assigned
to a teacher. Supported by the School of Computer Sci-
ence and Engineering, the study on automatic essay
marking got started two years ago, and it has worked well
up to the present.

The study focuses on four aspects: content, organiza-
tion, sentence structure and diction.

3.1 Target of essay marking

Linguistically, a good article consists of four parts: co-
herent content, clear organization, grammatical sentences
and precise diction"".
sion among examiners on how to give correct marks in
large-scale exams like the CET, concentrating on the per-
centage of content, organization, sentence structure and

In real practice, there is a discus-

diction. Take content for example: if the examinee devi-
ates from the topic, even if he/she well organizes his/her
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essay with excellent grammar in perfect diction, he/she
might get a zero mark in the final result. So, we arrange
content at the top, organization in the second place, sen-
tence in the third place and diction at the bottom. This
gives good guidance for the curve of marking in the com-
puter.

In computer-assisted essay marking, relying on the
principles guided by linguists, the marking target aims at
the content features and the language itself !"*'. Content
features cover semantic analysis such as key words and
topic sentences by setting up three content recognition
models: the vector space model (VSM), the latent se-
mantic analysis model (LSAM) and the model with vec-
tor space model based on wordnet semantic dictionary
(VSMBWSD). Language itself covers vocabulary, sen-
tence structure and grammar, in which, some variable
characteristics are selected, making a comprehensive anal-
ysis to measure the quality of the composition language,
and score according to each feature item.

3.2 Pipeline of essay marking

The essay marking in the computer is designed in two
aspects: content features abstraction and language itself
detection. The two aspects can be simply illustrated as
follows'"” .

Content features abstraction adopts statistical methods
to analyze the potential text semantic structure between
words so as to extract the semantics of the words. Singu-
lar value decomposition is based on the matrix having dif-
ferent entities in the ranks, which will be broken down
into three specific forms (see Fig.3).
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Fig.3 Decomposition matrix in three main specific forms

Language itself detection tries to accomplish the task of
sorting out vocabulary, sentence structure and grammar.
Take the sentence structure for example, the sentence
“Then I offered to wager a hundred dollars that he could
get an answer by return mail” can be matched in grammar

tree (see Fig.4) for a perfect illustration.

Root( short simple sentence)

/ N

Verbal phrase: offered
Adverbial phrase; i e . phrase: offere
Then Sub short simple sentence : to wager

Noun phrase; |

a hundred dollars that he could get
an answer by return mail

Fig.4 Stanford Parser in the sentence matching

3.3 Experiments in essay marking

The essay marking experiment started with a composi-
tion writing task in iB-CET 2010, entitled “cash incentive
program”. Five English teachers were involved in man-
power marking in different professional titles: one profes-
sor, two associate professors and two lecturers. 300 hun-
dred students in classes were asked to write an essay in ar-
gumentation for the experiment. The composition task
was designed as follows:

1) Write a summary of student’s responses to the cash
incentive programs and teachers’ concerns about their
effects.

2) Comment on the cash incentive programs and state
your views on the best way to motivate students at school.

The five teachers were asked to mark the same essay
written by the same student. After that, a collection of
the marks were gathered and waited for the experiment.
We designed software to see if the marks given by teach-
ers can meet an average so as to prove the credibility of
the software.

The software was designed into the following essay
marking system.

1) Platform: Intel® Core (TM)2, CPU6320, 1.86 GHz
with 2.5 GB Memory;

2) Operational system: Windows XP professional;

3) Tool: My Eclipse 6.5;

4) Programming language: Java;

5) Open source software: Stanford Parser;

6) Corpus: Spoken and Written English Corpus of Chi-
nese Learners(2.0)"".

3.4 Results in machine essay marking experiment

Based on the corpus of “Spoken and Written English
Corpus of Chinese students”, and the essay topic “cash
incentive program”, we put about 300 essays into the
self-designed system, and arrives at the following result
in content features abstraction marking (see Fig.5) and
language itself marking.

Then we made a comparison between automatic machine

Fig.5 Content features abstraction marking illustration ( SLA
model)
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marking and teacher man-power marking, resulting in a
surprising finding: machine marking is close to manpower
marking with a narrow closure to average marks in 10
points (see Fig.6).

Machine ; = Teacher
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Fig. 6
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Comparison between machine and teachers in essay

In conclusion, AEM can perform well in marking in
textual documents.

3.5 Hypothesis for iB-CET oral test with AEM

Since spoken documents in audio can be transferred
into textual documents in writing, it makes people imag-
ine that the oral test can be tested in traditional ways with
dialogues, description, comments and answering ques-
tions. In this case, the iB-CET can add more traditional
items to be tested, such as translation and interpretation.
Only in this way can reliability and validity be returned to
the genuine language proper.

4 Conclusion

In this paper, we discuss the reliability and validity of
oral test, leading to a dispute on the narrow validity of
the iB-CET oral test based on imitation, which results in
the hypothesis of converting spoken documents in audio
into textual documents in writing, thus moving into auto-
matic essay marking, establishing an imaginative in prac-
tice system that the iB-CET oral test can be tested in dia-
logues, description and comments, and answering ques-
tions.

When we say “imaginative in practice”, we mean that
it only gets started in the lab, but not in the iB-CET oral
test, because nobody would like to risk the responsibility
of failure in large-scaled tests (18 million examinees an-
nually). In another sense, it can work well in practice,
since there are compulsory requirements from the authori-
ties in Chinese universities to pass the oral test in the
course of experiencing English.

The feasibility-proof is very important, not only for the
iB-CET oral test, but also for the realization of oral inter-
pretation in the future. The audio sample collection can
only be obtained in such a large-scaled test without pay-
ment in a genuine and wholesome way. Only when the
lab or certain university oral tests are justified in scientific
papers with approvals from engineering scholars and lin-

guistic experts, can the iB-CET be really recommended
for oral testing in dialogues, description and comments,
and answering questions. And the day will come when
serious attention is paid to this issue.
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