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Abstract— An online examination system is a software solution,
which allows any industry or institute to arrange, conduct, and
manage examinations via an online environment. Online
Examination is an essential ingredient in electronic and inter-active
learning; both teachers and students are benefited from this. It’s very
much useful during the current situation of the global pandemic
Novel Corona Virus (COVID-19). In this paper, we proposed a
system with automatic assessment technique is generated. The
algorithms for calculations word frequency, matching keywords,
analyzing linguistics, generating grades are proposed in this system.
The system is implemented by using Php Strom and My SQL. The
performances of the system is evaluated with a large number of
students and questions as well as answers, and we found the absolute
(about 0.3%) and relative error (about 3.57%) which is quite
satisfactory.

Index Terms— Examination System, Answer Script, Automatic
Assessment, Script Assessment.

I. INTRODUCTION

NLINE examination refers to an assessment system that

relies on Internet-based software system for grading
student performances. It allows anyone to attend an exam from
home or anywhere through the Internet. In online examination,
students can attend the exam online at their own time, and
using their own devices, regardless of where they live. Students
just need a browser and an Internet connection. We need a
more time saving and more accurate examination system as
the number of students are increasing day by day. The online
Examination System is free for all and very user-friendly.
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The online examination system is very effective in time
management. It is powerful and quick enough to decrease the
usage of vast amounts of energy. The primary aim of this
online exam system is to minimize the work of conducting the
exam and allow anyone from anywhere to attend the exam.
The online examination system is very important in urban
areas like Dhaka, Chittagong, Rajshahi, Sylhet, etc. Dhaka,
the capital of Bangladesh, is the world’s most populous city.
Dhaka City is home to more than twelve million residents.
The number is rising day by day, and much of Dhaka is
badly affected by massive traffic jams. Sometimes for the
huge traffic jam students are unable to attend the examination
in time. They stuck on the road for hours. In our country
the political situation is unstable. Sometimes we face major
problems for our political issues and cannot move from home
for days because the public transportation is not so available
and also it’s not safe for students to move anywhere from their
house. Also in any specific circumstance assessment procedure
can be done online. Especially, when you can’t ever imagine
physical test/examination. We can take the current situation of
the global epidemic-Novel Corona Virus (COVID-19) as an
example. In this situation, the online examination system can
help the students to attend their examination in time. In the
village areas, students do not have many facilities. Sometimes
they have to stay at their home because of family activities
and so many reasons and they are unable to take part in their
examination. But in the online examination system, they can
attend the examination through the Internet.

As compared to traditional or remote approaches, the online
review system provides a high degree of transparency. Com-
promising test questions and tests is almost difficult since they
may not be affected as well. Many online tests produce their
results instantly and it is also possible for the examiner to
automatically obtain data on his results. In an online exami-
nation system, an exam is placed online, it results in significant
cost savings. The expenses of paper copying and distribution
are reduced or eliminated. The elimination of paper expenses
alone is extraordinary. Computers that help save time are
used in online review systems. With the universal usability of
computers and the Internet, this scheme is commonly accepted
and endorsed. With the online examination system, the long
formalities and procedures involved in producing question pa-
pers, registering candidates for tests, reviewing answer sheets,
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and announcing results are absolutely eradicated. Each student
is precisely timed and all outcomes are instantly produced.
There exists different types of examination system. Variants
of examination system are discussed below.

A. Types of Exam

1) Traditional Examination System.: Traditional examina-
tion system is the leading examination system all over the
world. Student gather in a place to participate at the examina-
tion. They attend the exam with pen, paper and brain. [1]

2) Open Book Exam: 1Tt is not popular in our country.
Sometimes quiz or programming based exam are held on
open book exam. Students are granted to bring book with
them during the exam and they are able to use book during
answering. [2]

3) Online Examination: It is the new concept all over the
world. In this system, students are able to attend the exam from
home or anywhere. By using Internet they can participate at
the examination. [3]

The rest of this paper is oriented as follows. Some related
work has been described in section II. The details of our
implementation are described in section III. In section IV,
we have described our performance evaluation with impact of
result analysis. And finally, we have turned out our conclusion
with the direction of future works in section VI.

II. LITERATURE REVIEW

In Online Examination System, researchers are trying to
change the traditional manual examination in the educational
institution. It may help the said institution to nurture up
and elevate the functionality of the institute. After surfing
several educational web pages at home and abroad, we found
countable number of online examination system. After going
through several global online examination system, we found
the following works worth notable.

Khan academy is founded by Salman Khan, an American
citizen of Bangladeshi origin. Salman Khan was honored at
Common Sense Awards gala. He is the year’s Educator of
2020. In khan academy, they have many teachers to teach
students. There moto is to provide education for anyone, any
where [4]. 10-minute school is founded by Ayman Sadiq.
It is created on Bangladeshi schooling system. 10-minute
school is online based educational platform and organization.
It helps students for their university admission test and also
board exams. 10-minute school also has some other videos
for IELTS, G-MAT, G-RE. 10-minute school is such a great
online educational platform for Bangladeshi students [5].
Independent learning center is a high distance education. In
Independent learning center you can learn from any where and
any time. There are no boundaries. The Independent learning
center is founded in Ontario, a Canadian province [6]. Florida
Virtual School is online platform-based school. They provided
personalized learning. They have three categories and they are
elementary school, middle school and high school. Florida
Virtual School gives certificated to their students [7]. BC
online school is a Christian virtual school under the British
Columbia ministry of education. They offer free courses.

Here students are able to take universities degree based on
religion courses [8]. Bangla language is spoken by 205 million
native speakers in 2010 and is the seventh most spoken native
language by population in the world [9].

If we consider various techniques to assessment answer
scripts automatically then, authors of paper [10] proposed
some algorithms to assess the broad question answer scripts.
They used a keyword matching technique to do it. Their were
no comparison is provided for their result analysis. Authors of
this paper worked with Bangla Language [11]. Another paper
[12] also proposed algorithms to evaluate only Bangla answer
scripts automatically.

Zhenming et al. developed a new online evaluation system
based on a browser / server framework [13] that discusses
and auto-grades critical questions and operational issues such
as programming, Microsoft Windows service, Microsoft Word
editing, Excel and PowerPoint editing, etc.

Aye et al. developed a system, which provides the frame-
work for conducting computer-based exams that can be dis-
tributed through the candidates in large areas [14]. The system
aims to map the real-world examination system and concen-
trate the entire examination phase from question-setting to
answer assessment.

Yagci et al. provides for the design and implementation of
the adaptive online assessment system [15]. And Trivedi et
al. are proposing a new online examination method that will
address almost all the disadvantages found in conventional
online examination techniques [16]. The exam model offers
a valid question presentation scheme and tackles all of the
major problems faced by online examination systems. Authors
of paper [17] proposed a soft keyboard for Bengali language
and a noble text entry system for physically disabled people
who have no hands. Authors of [18] proposed an rule based
approach to translate bangla idioms to english.

Jun et al. forward an online examination system based
on web service and COM components [19]. Islam et al
develop an online review system appropriate for both academic
and non-academic examinations [20]. In order to make the
newly developed system more scalable and user-friendly in
the context of Bangladesh, three online examination systems
were examined before starting system design and development.
Authors of [21] mentioned about Blockchain ledger which can
be implemented for security and online exam management
system.

Kotwal er al. developed an online examining system as a
software solution that allows any industry or institution to plan,
administer and manage exams in an online environment [22].

III. METHODOLOGY
Our developed system is able to assess the answer of
descriptive question. The whole process will be done via
online. Allocation of marks depending on the percentage of
the accuracy exist in the answer.

A. Flow of the System

In Fig. 1 this system, examiner/examinee will be verified by
user login module. In this process, examiner will set a question
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also upload a model/standard answer of that question. After
login an examinee will answer that question. Then the system
will assess the answer of examinee by matching the keywords.
It will also check the linguistic analysis. After the evaluation
it will calculate the score according to the correctness of the
answer. The whole process consists of 4 steps. These are :

« Keywords extraction
o Weighting keywords
o Feature matching
e Score generation

Log In page
v
Admin Log In User Log In
A A
Upload Question Write Answer
Upload Model
Answer
v v
Submit Submit
A
Extraction of Extraction of
keywords keywords
o Weighting
Weighting keywords
keywords
»| Feature matching [«

|

Score calculation

v

Store in database

Fig. 1: Flow Diagram of Proposed Online Written Examination
System

B. Login Module

Login module is design to verified the login for both
admin/Examiner and user/examinee. After the authentication
both admin and user can proceed this system individually.

1) Admin login: After the sign-up process, the admin is
authenticated by using his/her user id and password. After the
completion of authentication an admin can set question with a
model answer which will not appear to user. Only the question
will appear to the user and stored model answer will be used
for comparison with the user’s answer for the same question.

2) User login: After the authentication of user, he/she can
attempt the question if he/she full-fill all the criteria for the
examination. The user will be provided the question a text-box
for writing the answer of that question. After completing the
answer user can submit the answer for assessment.

C. Feature Extraction Module

By this module system will extract the keywords from both
the model answer and the answer submitted by user. It is
an important process for the whole system. If the repetition
of keywords is very often it will be given less value in the
assessment process. If it doesn’t happen then it will allocate
higher value for the assessment process. In this module key-
word extraction is done by two steps:

1) Preprocessing : Answer from user may contain many
unnecessary words and symbols such as: punctuation symbols,
stop symbols, emotions symbols etc. These are considered as
noise for the data which is going to be processed. In this step
the system will remove the unnecessary words and symbols
from data/answer. It also remove the articles, punctuation from
data to simplify the data.

2) Keyword frequency generation: The system will do the
keyword frequency generation after the preprocessing phase.
It will classify all the keywords in this method and find the
frequency ratio. He used the algorithm 1 for this operation.
In this method, the array frequency set is initially null. Then
it goes through the script of the entire answer and compares
each word with the list. If it is not on the list, the word in
the list is added as an index. The frequency of that word will
increase if identified.

Algorithm 1: Algorithm for Calculating Word Fre-
quency

1 Answer = Total answer after preprocessing;
2 Array frequency = null;
3 for Every words in answer do

4 if Word is not in the Array then

5 Add the word as index in the Array;

6 frequency[word] = 1;

7 else

8 | frequency[word] = frequency[word] + 1;
9 end

10 end

D. Weighting Module

1) Keyword: We used the algorithm 2 for the keyword
comparison to test the answer script after calculating the
keyword frequencies from both the model response and the
user’s answer. The following algorithm primarily follows three
criteria in this process. If more keywords are detected than
model answer, then the marks are reduced. It also does the
same thing in the answer script if it finds very less keywords
than model answer. With an adequate number of keywords
that are similar to the model answer, students will get a good
score.
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Algorithm 2: Keyword Matching Algorithm [10]

1 SW Frequency =
FrequencyResultO f Student Answer;
2 RW Frequency =
FrequencyResultO f Parsed Answer;
3 Initial AAScore = 0;
4 Initial lengthSWF = Length of SWFrequency;
Initial lengthRWF
= > AllValuesO f RW Frequency;
Initial WeightRWF = Empty Array;
for Every words in RWFrequency do
Add *word’ as index in WeightRWF;

Weight RW Flword) = Rw:f;:g;?ﬁ%,wom * 100,

w

o ® N

10 end

11 Initial lengthWRWF = Length of WeightRWF;
12 for Every words in SWFrequency do

13 if word is in WeightRWF then

14 ‘ AAScore = AAScore + %W;
15 else

16 | | Do nothing and Continue;

17 end

18 end

19 for Every words in SWFrequency do
20 if word is in RWFrequency then

_ SW Frequency|word]
21 AAScore = AAScore + Typre quencylword] *

100 + SW Frequency|word] ,

lengthSW F ’
22 RW Frequency|word] = 0;
23 else
24 | Do nothing and Continue;
25 end
26 end

27 for Every words in RWFrequency do
28 if RWFrequency[word] is not 0 then

29 AAScore =
AAScore — BV Iretencyluord 1
30 RW Frequency[word] = 0;
31 else
32 | Do nothing and Continue;
33 end
34 end

TABLE I: Scoring scheme based on keywords and grammar

2) Grammar and Spelling: Finding the correctness of
grammar and spelling is one of the main issues for assessing
the answer script. We have used the algorithm 3 for the method
of linguistic research. It initially puts the linguistic analysis
score at zero in this process. Then, in the answer document, it
measures the number of spelling errors, grammatical errors,
the total number of words, and sentences. The number of
spelling errors is then divided by the total number of terms
and multiplied by 100. Similarly it divides the number of
grammatical mistakes by the total number of sentences and
multiply by 100 and add both the values.

Algorithm 3: Linguistic Analysis Algorithm

1 String answer = Total answer of the student;

2 Initial LAScore = 0;

3 Initial SMistake = Number of spelling mistakes;

4 Initial GMistake = Number of grammatical mistakes;
5 Initial TWord = Number of Words in answer;

6 Initial TSentence = Number of Sentence in answer;

__ SMistake GMistake
7 LAScore = TWord 100 + T Sentence 100

3) Score generation: After performing the frequency cal-
culation of the keyword and generating linguistic score algo-
rithms, the algorithm 4 will be used to calculate the final score.
Where the actual mark determined from keyword matching is
considered by 80% of full marks and the linguistic analysis
score is obtained by 20% of full marks. Our main concern is to
assess students in terms of their learning that’s why our main
focus on keywords from corresponding topics and less focus
on spelling and grammatical mistakes. For this calculation we
have followed the criteria shown in Table I and Table II.

Algorithm 4: Grading Algorithm to Assign Mark [12]

1 StudentMark = O;

2 FullMark = N;

3 ActualMark = 0.8 * INV;

4 GSMark = 0.2« N;

5 for Words in WeightSA do

6 if WeightSA[word] is positive then
7 ‘ ActualMark =

(N % WeightSAlword)]) + Actual M ark;
8 else

ActualMark =
WeightSAlword]
NeededW ord+UnnecessaryWrod

+ActualMark;
10 end

11 end

12 GSMark = TGSM Score x GSMark;

13 FullMark = ActualMark + GSMark;

Keywords match- | Obtained marks for keywords and
ing percentage grammar

80-100 100%

60-80 90%

40-60 80%

20-40 50%

5-20 30%

1-5 10%

0 0%

IV. PERFORMANCE EVALUATION

A. Environmental Setup

We evaluate the developed tool under the following envi-
ronment:

« Operating System: Windows 10 64bit
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TABLE II: Score Generation Criteria

Criteria Percentage of Marks Distribution
Keyword 70

Grammar 30=15+15

1)Spelling 15

ii)Sentence Formation | 15

TABLE III: Absolute and Relative Errors for proposed system

Number Average Score

Score given Absolute Relative
of .

given by | by the | Error Error
Teachers

Teachers system
5 8.56 8.10 0.46 5.37%
10 8.25 8.40 0.15 1.81%
15 8.40 8.70 0.30 3.57%

o Processor: Intel Core i7-2.00 GHz
« RAM: 16 GBytes

o IDE: PhpStrom

« Database: MySQL

o Server: XAMPP

B. Minimum Hardware Requirements for OES

We found the online examination system is available in
online using many platforms from Node.js to PHP and most
of them are quite impressive too. The following hardware
requirements is necessary for our system:

e Processor : Core i3 processor

« RAM : 4 GB

o Hard Disk : 50 GB or more

e Monitor : Standard color monitor

o Keyboard : Standard keyboard

C. Results and Performance

To experiment with our system we gave 10 students 20
questions to answer. Each student answered two questions and
each answer contains 300-350 words in English/Bangla. Our
volunteers/teachers review each of the response scripts and
give each answer a score. Every issue was a mark of 10. We
also use our proposed system to test the response scripts. We
measured the Absolute and Relative Errors dependent upon
the results, and found Table III.

Using formula 1 and 2, we can calculate the relative error
and absolute error respectively.

Absolute Error = ActualV alue — MeasuredV alue ...(1)

RelativeError = AbsoluteBrror X1 (2)

Where in formula 1 the actual value is the teacher’s
score and the calculated value is the system’s score. We also
see in Fig. 2, which is the graph of Questions Vs Relative
error, the relative error of response script of each or the
questions are given.

As resources are difficult to find in Bangla and English
Language and there is no such kind of work found in the
past, our work is merely an initiative. But the relative error
that is observed in our system can be accepted as it is only

10
QUESTION

Fig. 2: Questions Vs Relative error

the start. We hope our research will improve in the future. The
whole idea will need to be applied in the future, to make it
simpler and quicker. To make the system more robust, new
parameters can be introduced, and synonyms of terms can be
verified. Machine Learning algorithms can be used to make
the system more efficient. For different types of sentences
our proposed method should be implemented. Details from
handwritten answering scripts should be taken to make it more
realistic in the real word.

V. CONCLUSION

The form of examination is changing day by day. In today’s
world, most of the competitive exams are conducted online.
The online examination system is attaining popularity every
day. Because they are time-efficient, cost-efficient, and secure.
Although having enough time and facilities to overcome any
limitations to build competitive software which is proposed, a
few gaps couldn’t be overcome. This work can be redefined or
renovated through an architect‘s captivities and time stability
and also sponsorship matters. In any specific circumstance, an
assessment procedure can be done through this platform. Espe-
cially, when you can’t ever imagine physical test/examination.
The current situation of the global epidemic-Novel Corona
Virus (COVID-19) can be considered as an example. Besides,
the functionality of the video system during the examination,
image processing to find the real student, the addition of more
classifier algorithms, and the implementation of an android app
can be added for examination to make the proposed system
more efficient.
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