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Nowadays, with the rapid development of network technology, the online examination mode has gradually replaced the traditional
paper examination mode. This paper introduces computer technology into English teaching and studies and designs an English
online test system for English subjects. The system introduces the design module and introduces the genetic algorithm for
analysis. By using the artificial intelligence of the genetic algorithm to analyze the examination process, the online examination
system completes a series of tasks from questions to examination results, making the examination work intelligent, standardized,
and highly efficient. At the same time, it also gives candidates greater fairness and flexibility, making the entire examination

process more efficient and convenient.

1. Introduction

With the rapid development of network technology, all walks
of life have entered the era of network intelligence; the tradi-
tional manual operation and management model is gradually
replaced by various IT technologies, and people are enjoying
the convenience and ease of this change [1]. The current edu-
cation industry is also following the trend of network tech-
nology to break the traditional teaching methods of
teaching, examination and question answering only in the
classroom, and the way of manual reading in the classroom.
And the mode of distance education has been introduced
not only to students but also to social personnel to make
more people who want to learn knowledge through the net-
work can be at any time and an arbitrary location of the net-
work to choose the subject they are interested in [2]. Distance
education is not only concerned with the content of teaching
and the interrogative of the learners, but also more attention
is paid to the feedback of the learners on the knowledge they
have learned in order to provide guidance to the learners. So
the development of the online examination system is partic-
ularly important [3]. With the rapid development of com-

puters and networks, the traditional patterns of all walks of
life will gradually be replaced by the network technology.
Network technology is changing people’s learning, life, work,
and way of thinking [4]. Nowadays, network technology is
developing rapidly, and the traditional examination mode is
gradually replaced by the online examination model [5].
The staff will be liberated from the heavy examination work.
They use the online examination system to complete a series
of tasks from the problem to the results of the test to make the
examination work intellectualized, standardized, and effi-
cient [6]. At the same time, it also gives the examinee greater
fairness and flexibility. Moreover, the resources are saved, the
environment is protected, and the paperless examination is
realized.

2. Related Work

The online examination is becoming more and more popular
in foreign countries and has become the mainstream of the
form of examination. At the same time, the technology based
on the system is constantly updating, and the development of
the system is becoming more and more perfect. The United
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States is the first country to apply computer technology to
education testing, and it has stepped into the stage of
mature application [7]. At present, the research and devel-
opment of online examination system in China are not
very long. But because of the mature software and hard-
ware and the rapid development in recent years, the online
examination system has been put into use earlier and has
a computer test [8]. As early as in the 1993 “Shanghai City
computer application ability assessment (primary)” exami-
nation has begun to try this new test method. At that
time, it was an application under the DOS system because
of the limited function of the condition. As the operating
system is upgraded from DOS to Windows, the applica-
tion has been successfully upgraded to the Windows plat-
form [9]. Although the domestic Internet test is
developing so fast, it is still the weak link of distance edu-
cation or online teaching system. At present, there are
only objective questions, such as selection, judgment, and
filling, which can be fully implemented and other subjec-
tive questions, such as short answer and writing which still
need people to score. While the subjective score is flexible,
it consumes more energy and time than the objective
score. So it makes the reader not completely free from
the rewinding [10]. Now, there is also a study on the score
of the subject but the algorithm is still in the primary
stage, and the subjective score cannot be completed inde-
pendently, only a preliminary score and finally a manual
examination [11].

3. Method

3.1. Genetic Algorithm. The English online test system is a
unified test for all candidates. It requires that every test takers
get the same indexes on each test paper [12]. That is, the dif-
ference is controlled in a smaller range. The people of setting
questions should first set several constraints on the system,
such as examination time, each question score, the type, the
difficulty coefficient of each question, the knowledge point
of each question, and the teaching requirement of each ques-
tion [13]. According to the direction of the constraint, the
genetic algorithm is used to search for the optimization con-
tinuously until a test paper near the set condition is produced
[14]. Each computer can get a test paper with higher reliabil-
ity according to the algorithm. Since the papers are all in
accordance with the unified constraints, the test paper at
the terminal will be the same, for example, the difficulty
closed to but not to repeat the test [15, 16]. It also brings
unanimous fairness in the examination. Therefore, in many
fields of examination, the genetic test paper algorithm is
more commonly used. In the traditional genetic algorithm,
it is not for the use of the group so it is necessary to improve
the genetic algorithm in the application of the paper [17].
First, the mathematical model of this examination paper is
constructed. Nine questions will be extracted in the system
(2 listening, 2 vocabulary and grammar, 1 reading compre-
hension, 1 finished fill, 2 tenses, and 1 writing questions).
And each question has 4 attributes (topic, number, value, dif-
ficulty), so they can construct a 9 * 4 order target matrix A to
represent the test paper structure [18].
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in which a,; ~ ay, are the title of the question; a,, ~ a,, are
the number of the title; a,; ~ ay; are the score of the test;
and a,, ~ ag, are the difficulty of the test. The 4 attributes
of each problem represent the constraints of 4 aspects [19].
It points out the direction for people to select excellent exam-
ination paper. The constraints that the matrix should satisfy
to the maximum limit are as follows: the total score of the test
paper is bound to ¥ a;; = 100 and number of T type scores
Y7 \ast;. The system of hearing problems should meet that
every question is 5 points, a total of which is 10 points.
Vocabulary and grammar should meet every question is 5
points, a total of which is 10 points [20]. Reading compre-
hension should meet the total score of 20. The finished fill
should meet the total score of 20. The tenses should be 5
points per channel, with a total of 10 points. The writing
question should meet the total score of 30 [21, 22]. The
sequence number of the test question is not repeated: that
is, in the matrix A, there cannot be a case of the same two
or a few elements in the matrix. Otherwise, it shows that
the test is repeated. The difficulty of test paper constraint is
calculated as ¥ a;;a,/Y . a;. The difficulty of setting up
the test paper is 3.5 (the highest degree of difficulty is 5)
[23]. Although the final examination papers are often diffi-
cult, to meet every constraint we set, there are three hard con-
ditions to be achieved for the system in which the first is that
the total score of the exam is 100, the second is that the score
of each type is the prescribed value, and the third is that there
cannot be the same topic. In the case, all of the three condi-
tions can be reached. If a test paper with a 3.5 degree of dif-
ficulty can be found, the test paper will be the optimal
solution of the genetic algorithm. If you cannot find a test
paper that is just 3.5 of the difficulty coeflicient, we have to
set the difficulty factor with 3.0 < ¥ aza,,/Y 5 a;; < 4.0 s0
that the suboptimal solution can be found [24]. The number
of each item and the number of each type of question can be
entered by an artificial method in the setting of a test paper,
and the total score is 100 points. Therefore, each test paper
meets the total score constraints and the total score con-
straints for each class of questions at the beginning of ran-
dom volume extraction [25]. Then, judge whether there is
the same question or not, which can be avoided in the cross
algorithm so the only thing that needs to be controlled is
the difficulty of the test paper. In other words, at the initial



Wireless Communications and Mobile Computing

stage, each test paper is difficult to find a test paper that is dif-
ficult to meet the requirements of the setting by the genetic
algorithm. In this way, the target function is only set for the
difficulty of the test paper. The objective function can be
defined as [26]

f= ijw-, ()
=1

in which f; is the absolute value of the actual value of the

property of the j volume of the current test paper and the dif-
ference between the attribute constraint values of the j paper
volume [27]. w; is the weight of the difference factor. Now,

only the difficulty coefficient is considered; then, the objective
function can be simplified to:

f=fiw,. 3)

in which f,_|¥ a0,/ ,a,; — ND| is the absolute error
between the average difficulty of generating the test paper
and the difficulty constraint of the set test. ND is an artifi-
cially set test difficulty constraint. w, is the weight of the dif-
ference factor of the difficulty coefficient. Generally, the
fitness function is designed to be inversely proportional to
the objective function. In order to prevent the denominator
from being zero, the fitness function can be designed as:

F;= 1/(1 + ijwj). (4)
j=1

In the same way, only the difficulty coeflicient can be sim-
plified to

Fy=(1+fyw,). (5)

It can be seen that the better the F value is, the better the
quality of the 1 test paper. When F =0, the best solution is
found that fits all the constraints.

3.2. Roulette Selection Algorithm. Crossoperation is to make
test papers produce more quality new individuals. In general,
the system needs to be paired randomly to complete the two
pairs. The test paper code is divided into several coding seg-
ments according to the type of the questions. Each group is
divided into eight groups according to the type of the coding.
A group can be regarded as a gene point. Here, the system
adopts the way of single point crossover. The general opera-
tion is first to form two pairs and produce a random number
RC of [0, 1] for each pair of test papers and select the proba-
bility value P_. If RC < P, a crosspoint is generated randomly
in the coding segment of a certain type of topic. Then, the
part of the point is exchanged to produce a new pair of
papers. It can be seen that the crossover does not occur in
each pair of test papers and is determined by the crossprob-
ability P.. Therefore, the value of P, is very important. If
the value is too large, it will increase the probability of
destroying the genetic pattern; if it is too small, the efficiency

of producing new individuals will be too slow. The traditional
method is to control the P_ in the range of 0.60~0.8, and this
design uses the crossprobability to adjust the value with the
change of individual fitness. The formula is as follows:

Fonax =1

c (6)
Kc Xfl <favg’

In which f' is the one with smaller fitness values in two
crosstest papers; f . is the maximum fitness value in a test
paper individual; f, , is the average fitness value of all the test
papers; and K_ is the crossprobability coefficient, K < 1.
When the larger fitness value in a test paper is less than the
average fitness value, the crossprobability is increased; on
the contrary, the crossprobability is reduced. There may be
repeated questions in the offspring generated after crossing.
In this case, we need to replace the 8-bit encoding in the par-
agraph (one question) to the 8-bit code that has not appeared

before and get the new generation again.

3.3. Variant Operation of Tissue Paper. The mutation opera-
tion is introduced to solve the high-quality individual reduc-
tion produced by the late crossoperation of the algorithm. It
is a small probability to change one question (8-bit code) of a
test paper to another (another 8-bit code). This system
adopts the single point variation in the segment, so the vari-
ation does not affect the change of the model. The general
operation is generate a random number of [0, 1], such as
r,, for each test paper that enters the mutation operation
and select the value of the probability P. If r, <P, a vari-
ation point is generated randomly in a certain type of coding
section, and the 8-bit encoding on this variation is replaced
by another 8-bit encoding of the same type to produce a
new test paper. As a result, the mutation operation does not
happen to every test paper but depends on the mutation
probability P, . Therefore, the value of P, is very important;
if the value is too large, then the genetic algorithm becomes a
random search algorithm; if it is too small, it is not easy to
produce a new test paper individual. The traditional way is
to control the value of P, in the range of 0.01 to 0.02, and
the design adopts the way of adjusting the mutation probabil-
ity with the change of individual fitness. The formula is as
follows:

Jow =S o
Km X I?XTa Xf 2favg’

!
Km Xf <favg’

(7)

in which f is the fitness value of an individual in a variant test
paper; ... is the maximum fitness value in a test paper indi-
vidual; f ave is the average fitness value of all the test papers;
and K, is probability coefficient of variation, 0.01 <K, <
0.05. When the larger fitness value in a test paper is less than
the average fitness value, the mutation probability is
increased; on the other hand, the mutation probability is
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FiGure 1: Flow chart of genetic paper algorithm.
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F1GURE 2: Stable performance of the improved algorithm before and after the signal.

reduced. The offspring of the mutant may have repeated
questions. In this case, the repeated 8-bit coding (one prob-
lem) in the segment will be replaced by an 8-bit encoding
(another problem) that has not appeared, and the new gener-
ation will be recovered. Based on the analysis of the genetic
algorithm, the following flow chart is obtained, as shown in

Figure 1.

4. Result Analysis and Discussion

For the time complexity analysis of the improved genetic
algorithm, the number of text in the process of searching
the initial cluster center for the extracted sample text is less,

the number of iterations is very small, and the speed is very
fast. Compared with the original algorithm, the time con-
sumed is not much increased. The improved algorithm per-
formance stability simulation diagram before and after the
signal is shown in Figure 2.

The steady-state maladjustment is proportional to the
forgetting factor A. In order to observe the stable perfor-
mance of the algorithm, using the invariant parameters of
the algorithm, the signal to noise ratio (SNR) is 10 dB. Then,
the steady-state forgetting factor A of the two improved algo-
rithms is compared. This reflects the state of the algorithm’s
steady-state imbalance. The real line el represents an
improved algorithm, and the dashed line e2 represents an
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TaBLE 1: Improved cluster graph account.

Serial number =~ Name  Number  Number  Percentage
1 1 1 5%

2 2 3 15%

3 3 2 10%

4 4 8 40%

5 5 6 30%

6 Total 20 100%

unmodified algorithm. Because in the range of 0 < A < <1, the
smaller the forgetting factor A is, the stronger the tracking
ability of the system is, and the more stable the system is,
so the advantage of the algorithm in a steady-state misalign-
ment is obvious. The improved cluster diagram account is
shown in Table 1.

From Table 1, we can see how large the clusters are and it
provides the basis for the next approximation experiment.
Each result is recorded, and the experiment is repeated on
the data experiment platform. Finally, the satisfactory results
are obtained. The accuracy and stability of the improved
genetic algorithm are greatly improved. Using the common
K-means algorithm, the F value of the clustering results is
between 0.10 and 0.15 but with the improved algorithm, its
value is stable between 0.05 and 0.15. It is also possible to fur-
ther analyze the results of clustering combined with other
related information; thus, there is a more profound under-
standing of the sample wood points and characteristic
variables.

In a word, clustering analysis applied in practice is a pro-
cess that needs multiple participation, and it cannot be
divorced from the user’s participation. Genetic algorithm is
only an important step in the whole cluster process, and a
satisfactory result is obtained by clustering. The genetic algo-
rithm is obviously better than the random algorithm. In the
front of the article, a very detailed introduction to the initial-
ization technique of the test is made. This technique reduces
the search scope of the algorithm and improves the efficiency
of the algorithm. It also has a great effect on the homogeniza-
tion of the population. By comparing the search time of the
genetic algorithm using the test problem initialization tech-
nology, the difference between the fitness and efficiency is
obtained. Then, we make a comparison of the aggregation
time and evaluate the performance of the system according
to the cluster and the different expectations of the number
of different individuals.

If the number of individuals taking part in the cluster is
10, 20, 30, 40, 50, and 60, each individual in the cluster
chooses only one free time and each period of free time is
set to 3 hours. In the process of teaching, we record the time
of concentration of focus and the number of three types of
agent negotiation. The concentration time is defined from
pressing the “prepare” button to the focus. Although the data
are test data, the results are more close to the actual data for
the results of the test. We randomly extract a number of indi-
viduals from a group of individuals to test, and the time to get
the focus is determined by the average number of tests. The
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test results are shown in Figure 3. The test results show that
there is a monotonous increase in the number of individuals
involved in the concentration of focus. Research on the
indexes of English online education platform in time series
is shown in Figure 4.

The relationship between the number of running times of
the statistical algorithm and the length of the free time period
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FIGURE 6: Data storage comparison of English online education platforms.

and the time to determine the focus was determined. We sep-
arately check the number of handover tasks between agent
(MA) and identity agent (IA) and the number of transactions
between identity agent (IA) and the other party’s intention to
cluster agent (HPA). The result is shown in Figure 5. Thus, it
can be seen that the compression of the length of an individ-
ual free time period and the number of coordination between
various types of transactions are also increased accordingly.
It will also cause the increase of the number of times and
the time of the communication between each event. Data
storage comparison of English online education platforms
is shown in Figure 6.

The above focuses on how to apply genetic algorithms to
the English online teaching system, and the correctness of the
theoretical algorithm proposed in this paper is verified. And
through the experiment, we find the deficiency of the algo-
rithm and improve it. The final set of test paper algorithm
has the following characteristics: the algorithm flow of the
test paper is determined; the test question bank classification
initialization technology is used, and the questions are
selected from the general library according to the constraints
and are redeposited into different test database tables accord-
ing to the type of questions; using the test number as the
chromosome coding, it saves the tedious coding and decod-
ing; the error value of the knowledge point is added to the fit-
ness, which will make the location of the knowledge point
more accurate; the crossover and mutation operation is
upgraded to an adaptive operation, so that the algorithm
can automatically match the appropriate operator. In addi-
tion, in order to achieve the best results in the overall scope
of the search, the small habitat law should be selected when
choosing the strategy.

5. Conclusion

Undoubtedly, teaching information has injected a new vital-
ity into the reform of the traditional educational model. And
the online examination algorithm is also a symbol of the
application of education information. This paper is based
on ASP’s online English test algorithm design and explora-
tion. Online examination algorithm has intelligent examina-
tion management, intelligent item bank management,

intelligent test paper algorithm, intelligent marking function,
and so on to emancipate the examiners and teachers from the
traditional heavy examination work. In addition, it was
aimed at improving work efficiency, enhancing the fairness
and flexibility of the examination, and making the examina-
tion work algorithmic, standardized, and paperless. This
algorithm is based on the features of the English test type
and the examination syllabus and set-up test, content, and
difficulty condition, establishing a reasonable structure of
the database. And through the improvement of the genetic
test paper algorithm, the efficiency and quality of the test
paper are improved. The main module test algorithm is
designed, and the entire process to the results of the examina-
tion from the volume can be completed. Each module of the
online examination algorithm is tested, and the program is
constantly revised to improve the function of the algorithm,
and the user experience is more humanized.

Data Availability
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