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Abstract—English  teachers have been testing
students speaking skill through student presentation and
other kinds of direct testing. Testing the speaking ability
of a big number of students is time consuming. Hence,
an automatic model of testing English speaking skill is
demanded. A computer assisted testing of English
speaking using the technology of speech recognition
comes handy. In this paper, we propose a tool to
automatically score a student's English-speaking
performance. The proposed system applies the speech
recognition technology with the string-matching
algorithm in PHP language to process the voice input of
the test candidate for scoring. The development resulted
two main products namely the web-based speaking test
app, and the data set for the scoring system. The initial
stage focus of the development is the trained data model
for the scoring system. The data was tested using
Confusion Matrix, and it resulted percentage in
accuracy of 80, precision of 84, recall and sensitivity of
94, and F1 Score of 88. This concludes that the app can
help the researcher enrich the data and refine the score
for a better automatic English-speaking testing system.
Hence, once the app and the data model are perfected, it
is ready for efficiency in English speaking testing.
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I. INTRODUCTION

In the settings of English as a Second Language
(ESL) or English as Foreign Language (EFL),
especially in Indonesia, English speaking ability has
been one of the skills commonly tested. Nearly most
college English lecturers, as well as school English
teachers at all levels, assess their students' English
speaking skill through direct presentation. Some forms
of English test prompts are topic based presentation,
open discussion, guided presentation, role play,
debate, as well as interview [1].

One of English lessons offered in university level
curriculum is job interview. The lesson of job
interview consists of common interview questions
used by employer to interview job applicants. These
common interview questions come with common type
of answers, and thus there are several common English
phrases and sentences used to answer these questions.
As a result, students are trained to use these commonly
used phrases and sentences to answer specific
interview questions. Students are invited into a job
interview simulation, a form of role play in which
some students become the interviewer who address the
common interview questions while some the rests play
as the interviewee who answer the interview questions.
Another practice of job interview simulation is direct
interview with the lecturer, in which a student as the
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interviewee is directly asked by the lecturer as the
interviewer [2].

The later form of job interview simulation, head to
head between lecturer as the interviewer and the
student as the interviewee, arises a problem when it
comes to a big number of students [3]. This type of
testing offers value to the lecturer in that the lecturer
can assess the students’ performance in detail, but
when number of the students is big, nearly 30 students
in one class; this testing can take hours. This situation
demands a way to automatically score the students'
performance on job interview simulation in English. It
needs a medium or a tool to help English teachers or
lecturers minimize the amount of time spent to test the
students’ performance.

The technology of Speech Recognition has been
widely used for practicing and testing English
pronunciation [4] [5]. There are numerous apps using
speech recognition feature to test limited number of
English words or phrases. Speech recognition has been
used in a lot of settings, including in education. Apps
like Duolingo, Talkiebuddy, Rosetta Stones, and many
others use speech recognition technology to provide
English pronunciation practice [6]. All these apps
instruct users to read or pronounce the provided
words, phrases, or even sentences. Whenever the
spoken text, that is acquired through speech to text
processing, is matched with the correct words, phrases,
or sentences in the database, it would be marked as
correct.

In relation to assessing students' responses or
answers to a specific interview question, the task of
matching between the student speech to text input and
the answer words, phrases, or sentences in database is
challenging because the students' answers may vary,
unlike that used in Duolingo, Talkiebuddy, and the
others, in which the text to be spoken is the same as
the text in the database [7]. To get it clear, we would
like to elaborate it as follows:

The interview question "Tell me about yourself"
commonly requires an answer that covers about
names, birth day, birth place, where he/she lives,
hobbies, educational backgrounds, and so forth. We
would like to narrow down the coverage to name. In
order to know that the student has mentioned about
his/her name is to see if there are words, phrases, or
sentences indicating name mentioning. There are some
possible answers that indicate about mentioning name,
including "My name is ... ", or "l am ... ", or "You can
call me ... ", or may be some other possibilities. The
testing tool that we develop has to have this capability
of detecting indicators of answer to specific question
like "Tell me about yourself".
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. However, to date, the development of a tool
which automatically generates a score of students’
English speaking performance utilizing speech
recognition technology especially on a job interview is
still under explored. Therefore, this research aims at
developing automatic English speaking testing system
using speech recognition.

Il. LITERATURE REVIEW

2.1 Computer Assisted Language Testing

CALT is a combined process in which language
performance is prompted and measured with the
assistance of a computer. CALT embraces computer-
adaptive testing (CAT), the implementation of
multimedia in language test prompts, and automatic
feedback. There commonly are three main motives for
using technology in language testing: efficiency,
equivalence, and innovation.

The use of technology in the English for Specific
Purposes (ESP) has extended remarkable admiration
among English as a Foreign Language (EFL)
researchers. ESP teaching is goal-oriented and
established on the particular necessities of students.
Corpus supports to check the communicative ability
and efficiency. Content, language, grammar and
vocabulary knowledge is being evaluated. The
evaluation of curriculum, instructional materials are
continuously measured. The most significant portion
of testing comprises the language practice for a
specific purpose, for example in medical, business,
science, law, and technology, and so forth.

2.2 Speech Recognition in Educational Technology

Speech recognition has been impacting education
as it facilitates the teaching and learning process with
great tools and immense potentials. In language
education context, speech recognition aids the students
to learn pronunciation [5] as well as practice in certain
situational conversation [7]. Speech recognition in
education was also utilized in creating Voice
Geometry Painter Application leading to easier
teaching and fun learning [9]. There are several
existing speech recognition tools for mobile phones
including Dragon Dictate, Dragon Go, Google Now,
SIRI, MeMeMeMobile, SILVIA, and Vlingo in which
they have their specific features needed for education
tools [10]. In addition, a study investigating two of the
most prominent cloud-based speech recognition
engines for language learning between Apple’s Siri
and Google Speech Recognition (GSR) was also
conducted along with Moodle as Learning
Management System (LMS) [11].
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2.3 Web Speech API

Web speech API denotes a design of a system that
is projected for speech synthesis and speech analysis.
Speech Analysis refers to a method of analyzing
recordings of sound by computers to collect
information and be employed to augment interactions
in communication. Speech Synthesis refers to a human
speech ability, a computer's capacity to pronounce
sounds like a human voice [11]. Mozilla is one of the
web service providers, but now in its development it is
starting to build a Web Speech API design system that
provides audio data processing to data text or vice
versa. Mozilla Developer Network Web Speech API
takes input in the form of voice or audio data from
users, afterward the audio data is converted to become
text. Furthermore, the text data is directed back and
shown on the monitor so that users can see the
converted text [12].

2.4 PHP Regular Expression Function (Regex)

Regular expressions refer to a notation for
describing sets of character strings. Whenever a
specific string is in the set defined by a regular
expression, we frequently state that the regular
expression matches the string [13].

2.5 Related Works

2.5.1 TalkieBuddy
TalkieBuddy is a web based English conversation
practice application that uses speech recognition and
speech synthesis technology for the interaction
between the user and the machine [7].

o

Qo

Fig. 1. TalkieBuddy

2.5.2 Orientation Day

Orientation Day is the name of a visual novel game
that is intended to help English learners practice
conversation, pronunciation, and reading aloud [14].
The game also embraces the power of speech
recognition technology for the interaction. This is
unique since most other visual novel games use click-
based interaction. The game was developed in Unity
3D software and was programmed in C language. The
speech recognition engine used in this game is
Microsoft Cortana, that is available in Windows 10.
Thus, the game can only be played in a computer with
Windows 10 operating system.
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I1l. METHOD

This development takes a specific common job
interview question as the case study while it combines
the technology of Speech Recognition and Strings
Matching Algorithm. It began from narrowing the use
case, that is a specific common job interview question,
and then identifying the sub topic and indicators such
as words, phrases, or sentences. The predicted correct
answers, used as indicators, were stored in database.
The algorithm within the application was configured
to receive input through speech recognition and
process the input by matching them with the stored
answers in database for scoring generation. The apps
were tested in terms of its precision in scoring the test
takers’ performance in answering the selected
interview question.

3.1 Common Job Interview Questions

There are more than 20 common job interview
questions, and some of them are:

3.1.1  Tell me about yourself.

3.1.2  What attracted you to our company?

3.1.3  Tell me about your strengths.

3.1.4  What are your weaknesses?

3.1.5  Where do you see yourself in five years?
3.1.6  Have you encountered a business challenge?
3.1.7  What are you looking for in your next role?
3.1.8 etc.

However, we do not use all of them for this initial
research. We narrow them to one question only, that is
"Tell me about yourself".

3.2 ldentifiying sub-topics and indicators

After deciding that the specific job interview
question selected is "Tell me about yourself', we
break down the sub topic possibility and the possible
indicators of words, phrases, or sentences may be used
by the student as interviewee to answer that question.
We come with the following initial notes:

TABLE I. INDICATORS OF SUB-TOPIC’S ANSWERS
Name Birth Day Place Hobbies Edur?atlo
My name |1 was born -1 come -My -
is on from hobbies graduated
-lam -My birth day 1 live in are from
-You can is ~lam from My Flam
call me hobby is | currently
- My friends -1 like to studying
call me -My -lam
favorite studying
activities
are
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The above table is the initial prediction of what
may the students respond to the questions. To enrich
the list, we invited some students to respond to the
question and list some other possibility into the list.
The more the number of varied model of answers, the
more accurate the scoring would be

To illustrate the text processing, we provide the
following scenario:

H OW It WO rks Indicators of question
“tell me about yourself”
Question: Tell me about yourself... -
__—~ Greeting v
Speech input aft tdttt,-—/""'
peech input after converted to texi o neme
Good morning,| thankyouforthe _— - Birthday </ — Score: 100%
opportunity. My name |s}.ohn 'was bornin_—
Surabaya on 19 April 1991. Now]ilivein| —~ hobby
Jakarta.|My hobbies are reading-books and
watching movies| graduated form Design . gaucation f  —
University of Malang.
Fig. 2. Indicators extraction and matching

Fig. 2. portrays that the expected answer for the
interview question “Tell me about yourself” consists at
least 5 elements namely greetings, name, birth day,
hobby, and education. To see if the interviewee has
used greetings is by finding out if there are greetings
expression used in the answer. In the illustration
above, the interviewee mentioned “Good Morning” in
his/her answer. That indicates that she/he has used
greetings.

Furthermore, the phrase “My name” in the
sentence “My name is John” is an indication that the
interviewee has mentioned about his/her name.

When all of the elements in the expected answer
had been met, the interviewee would score 100%.

To help organize the category/sub topic, as well as
the indicators, we would also develop a back end
dashboard so that the administrator finds it easy to add
the indicators into the list. This would be in a form of
quiz structure, in which the structure goes as the
following schema:

Indicator 1
— Indicator 2
Indicator 3
Indicator 1
Indicator 2
-/ Indicator 1
T indicator 2

Indieator 1

—
Indicator 2

Quiz Structure

Answer Indicator

Category 1
Answer In duw

C-mxc v

Quiz Name:

Answer Indicator
Category 1

Question 2 K

Fig. 3. How a quiz organizes questions and the answer indicators
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Fig. 3. illustrates that the administrator would be
given a privilege to organize the questions, like that of
interview questions, into a form of quiz. For instance,
the quiz name is “Job Interview Questions”. The quiz
would consist of several questions, like “Tell me about
yourself”’, “Why should we hire you?”, and so forth.
Each question would have several elements. For
example, the elements of question “Tell me about
yourself” would cover elements like: greetings, name,
birth day, place where he/she lives, hobby, and
education. Furthermore, each of the element would be
provided with some indicators, phrases likely
indicating the elements. For instance, the phrases
indicating greetings would be: (1) “Good Morning”,
(2) Good Afternoon”, etc., and phrases like (1) “My
name is”, (2) “you can call me”, (3) “I am”, etc.,
would indicate the element of name. Each element
may have more than two phrase indicators, and the
number of phrases may increase along the positive
variations used by the interviewees.

3.3 App Mock-up

The visual representation of the above structure is
initiated as the following figure 4:

1

MENU:

Quizzes >> All Quizzes (List all created quizzes)
>> Add New Quiz (Create a new quiz)

Back End

Quiz Name: ‘ ‘

Question 1: ‘ ‘

Answer Indicators Category

Category Name Add Category
. Category1— collapsible —+ 1. Categoryl

. Category 3 Indicator 1

2. Category 2
3. Category3
4. Category N

pwpp

Fig. 4. How an admin could manage a quiz in the back-end

To make it easier for testing this application, we
would provide a front-end representation on how the
question would appear, where the speech recognition
button is positioned, as well as how the score would be
displayed. See the following figure 5:

580



ATLANTIS
PRESS

Front End

Question:
Tell me about yourself Tell me about yourself

+ Greeting Score
+ Name
 Birth day 100%
/ hobby
 Education

Result

Begin

Fig. 5. Voice record button and score card in the front end

The test taker or the interviewee would press the
voice record button to start answering the interview
question as stated above the button. After stating the
answer, the interviewee would re-press the button to
stop and submit it. The app would process the answer
and show the result in form of a score card.

3.4 App system and database

In general, the flow of the app starts from the voice
input by the test taker. The voice input is processed
using Web Speech APl from Mozilla.org. The
converted speech to text is analyzed using string
matching algorithm to match the input with the
answers in the database. Furthermore, the score is
shown in the score card so that the test taker can see
the result.

3.4.1 System
The overall flow of the system is illustrated in the
following figure 6:

-
il — — —]
Admm

=]
g
I
o
g
3

Goug\e Chrome Intemet + Application
Web Speech API Server

Fig. 6. System Flow

The user opens the app and uses his/her voice as
input through a device using Google Chrome browser.
The voice input is sent to the Web Speech API
through internet. The voice/speech is converted to text.
The app receives the converted input from the Web
Speech API and then match the strings with the ones
in the database. The result of the matching is sent back
to the user in form of feedback and results.

3.4.2 Database
The database arrangement covers the process by
the operator and the user. The operator sets up the
master data that consists of dataset of the topic
indictors and scoring. The operator has privileges to
group the users as well as assign them to a specific
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task containing quiz and questions along with the topic
indicators. The user tries to answer the question, and
the answer is sent to the database for matching
process. The data about the user’ profile and inputs are
stored.

The database arrangement is illustrated in the
following figure 7:

tables of topic,

1.0
entry process of
master data.

" D’mess D
user's data
table of group,
group_topic,
and user_group,

4.0
question student_answer tat

answering
process

Operator

Drocess m task
assignment 1o
user

user attempting
to answer the.
question

5.0
report generation
process

Fig. 7. Database Arrangement

3.5 Measurement Procedure

The application developed in this research was
tested on its accuracy, precision, recall or sensitivity,
and F1 score in detecting the input by the students.
The data are arranged in a confusion matrix [15]. We
are trying to find out the best configuration and
algorithm, and as complete indicators as possible to
provide high reliability in scoring. With this small
scope, we seek for confidence in the scoring so that in
the next research we are ready to expand the sub topic.
We tested 20 candidates as interviewees.

To measure the model, we tried to get the number
of true positive as high as possible. The Accuracy
formula is illustrated in (1):

(TP +TN) (1)
(TP + FP + FN + TN)

}ACCU.T'(ZC)/ =

The Precision is measured using the following
formula (2):
TP )

}Precision = -
TP + FP

The Recall or Sensitivity is measured through the
following formula (3):

TP
}Recall =— ©)
TP + FN
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The F1 Score is calculated under the following
formula:

(2 x Recall x Precision) 4)

}Fl Score =

Recall + Precision

IV. RESULT

The result of this research and development is the
app that process the automatic testing and the accuracy
of the data model.

4.1 App

In the current development, the app was
developed mainly to support the data gathering
process and it had been able to gather the data from
the users so that the main data set become richer.
Here are some displays representing the main features
of the app.

Question
Topic*
Introduction
Question*
Tell me about yourself!

Serial Number*
1

+ Option Answer

ANSWER SCORE

my name is 5 2]
you can call me 5 =
iam 5
my friends call me 5

Fig. 8. Quiz editor, to manage topics, questions, and answer
indicators

Previously designed in mock-up form, the quiz
editor functional design and layout was implemented
in the back-end for the admin to have privilege in
managing the quiz components.

TELL ME ABOUT YOURSELF

o

Fig. 9. How a question with the record button is presented to a
user in the front-end
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Fig.13. shows the layout displaying the job
interview  question. When  the user/test
taker/interviewee is ready to answer, he/she would
press the record button, and an icon of recording
progress would appear, indicating that the user could
start to speak to answer.

YOUR RESULT ABOUT "INTRODUCTICN" Total Score: 90

# QUESTION YOUR ANSWER SCORE

Good moming|thank you for the opportunity| my name |
is wow yauurahaya 2000|my hobbies

is playing game and drawing | was graduated ffrom

pens | live in Surabaya

Tell me
1 about
yourself

Fig. 10. A page displaying a user’s result

Fig.14. portrays a user’s result, displaying the
converted speech to text from his/her answer for each
question. The answer data were collected for analysis
in order to enrich the model data for each elements of
a question.

The current state of the app has been functional to
help gather the data to empower the data set. However,
further development and addition to the features are
needed in order to have more complex analysis.

4.2 Data Model

As mentioned ahead, this research would focus on
one interview question, that is “Tell me about
yourself’. Moreover, while the answer elements for
the question “Tell me about yourself” covers:
Greetings, Name, Birth day, Hobby, Place of living,
and Education, in this paper, we would like to focus
the elaboration only one answer indicator, that is
“Name”. The indicator of “Name” is to ensure that the
test taker has mentioned his name. That is because the
element of ‘“Name” is one of the elements of the
question “Tell me about yourself”. Thus, in the
following table, we do not show all of the data. We
only show the data under the indicator category of
“Name”.

The summary of the data for the indicator element
of “Name” is displayed in the following Confusion
Matrix table.

TABLE II. CONFUSION MATRIX
N=20 Actual Actual
B Positive (1) Negative (0)
Predicted True Positive (TP): False Positive
Positive (1) 16 (FP): 3
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Predicted False Negative (FN): True Negative
Negative (0) 1 (TN): 0
17 3

The sample of phrases given by the test takers are
shown in the following table.

TABLE IIl. DATA SAMPLE
Matrix Phrases
TP My name is (11), 1 am(3), You can call me (1), My
friends call me(1)
FN | was given a name (1),
FP My name (3)
TN 0

The calculation results from the Confusion Matrix
are presented in the following aspects: Accuracy: to
describe how accurate the model is in classifying the
data correctly. The accuracy calculation result for the
data model is 80%. Precision: to describe the accuracy
between the requested data and the prediction results
provided by the model. The precision calculation
result for the data model is 84%. Recall or Sensitivity:
to describe the success of the model in retrieving an
information. The recall calculation result for the data
model is 94%. F1 Score: to illustrate the comparison
of the weighted average precision and recall. We use
precise accuracy as a reference for algorithm
performance if our dataset has a very close
(symmetric) number of False Negative and False
Positive data. The F1 Score calculation result for the
data model is 88%.

The performance of data model ‘“Name” is
displayed in the following figure.

Performance of Data Model "Name"

100%
90%
80% % 88%
70% LI L1 L | [S—

Accuracy Precision Recall F1 Score

DOPerformance of Data Model "Name"

Fig. 11. Performance Chart of Data Model “Name”

Overall, the performance of data model “Name” is
considered high. However, this number could be re-
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optimized by adding the uncovered data “I was given a
name” and “my name” into the database.

One factor to consider is the grammar. Response
“My name” is grammatically error because it lacks
verb “is”. The correct form should be “My name is”,
which is already in the data model. Hence, it was
initially considered as False Positive (FP). On the
other side, “My name” could also be seen as True
Negative (TN). In the case where grammatical error is
tolerated, such a data shall be seen as True Positive
(TP). Thus, in such a case, the operator has privilege
either to put itas TP or TN.

V. CONCLUSION

To summarize this paper, we would like to address
two main reports, namely: the app and the
performance of the data model, specifically the
element of “Name”.

5.1 The App

In this paper, while the development details of the
app are not thoroughly presented, it has functioned the
way it was intended and that it has allowed the
researcher to gather the data in order to measure the
performance of the data model. Furthermore, the app
is ready for further data collection.

5.2 The Performance of Data Model “Name”

The performance of data model ‘“Name” is
considered high. This data model is only one
representative of other elements of the interview
question “Tell me about yourself”.

Grammatical error should be considered and
observed more for their potential appearance along
with the number of users using the app. Thus, there is
a demand for determining whether to tolerate the
grammatical error or to set high requirement on the
grammar.

As tested using confusion matrix, the data model
performed with accuracy of 80%, precision of 84%,
recall and sensitivity of 94%, and F1 Score of 88%.

The future potential research topics to undergo as
response to this research results are:

e Enriching the elements and data model for
each interview question.

e Observing through various use cases whether
to ignore grammatical error, to mind the
grammatical error, or to set different value
such as in form of points and percentage, or
level of correctness.

e Attempting to apply the system to content
area other than job interview simulation, such
as speaking prompts of IELTS or the
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speaking section of TOEFL IBT, other

English competence tests the like.
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