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Abstract. The college entrance examination application is a complex system
project, which needs to collect many kinds of information. Aiming at the
deficiency of the system research based on the analysis of the domestic main-
stream platform, the reference system and Sina simulation system of college
entrance examination application, the intelligent application system of college
entrance examination application is designed based on big data technology.
Considering the scores of examinees, the enrollment plan of colleges and uni-
versities, the enthusiasm of application, the prospect of professional develop-
ment and other factors, the hardware structure of the intelligent filling system for
college entrance examination is constructed. Through big data analysis and data
mining, a large amount of real and valuable information for college entrance
examination filling can be provided for the majority of examinees. It can be seen
from the experimental verification results that the system fills in accurate results
and has an ideal filling effect, which helps the candidates to apply for the ideal
school and improve the admission rate.

Keywords: Big data technology � College entrance examination � Intelligent
filling � Data mining

1 Introduction

College entrance examination application is a complex system engineering, which
needs to collect many kinds of information, and comprehensively consider such factors
as examinee score, college enrollment plan, enrollment enthusiasm, professional
development prospect, examinee’s personal interest and family situation [1]. Today,
when the mobile Internet is highly developed, the Internet is full of various types of
information about colleges, universities, majors, admission scores, etc. How to identify
true and valuable information in the massive application information to suppress the
troubles for the majority of candidates and parents [2]. Due to the lack of information
and improper choice of information in college entrance examination, it is common for
examinees to fail in high scores and get low marks. It is difficult for examinees and
parents to evaluate accurately, and the phenomenon of high score falling out of the list
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and low score occurs every day [3]. Therefore, examinees and parents are in urgent
need of comprehensive guidance on the application of college entrance examination.

The college entrance examination voluntary reference system based on college
entrance examination scores or rankings is generally based on the candidates’ own
scores or rankings, combined with certain directly related information such as the
admission scores of colleges and universities in a certain year or years. Candidates
recommend some schools or majors [4]. At present, there are many such systems in
China, such as the “sunshine college entrance examination” information platform of the
Ministry of education, which is developed by the national college student information
consultation and employment guidance center of the Ministry of education, the com-
prehensive reference system of college entrance examination filling and submitting, the
Sina college entrance examination simulation filling and submitting system launched
by sina.com, the reference system of college entrance examination filling and sub-
mitting launched by China Education online, etc. [5]. Some of these systems also
provide historical information such as admission scores, enrollment numbers, and
employment status in previous years, but they are usually limited to simple data query
and statistics. Without in-depth data analysis function, it is difficult to find knowledge,
and the laws hidden behind the data can not fundamentally solve the blindness of
candidates when filling in the application form.

Based on the analysis of the deficiencies of the mainstream college entrance
examination volunteer filling platform in China, this paper designs an intelligent col-
lege entrance examination volunteer filling system based on big data technology. The
hardware structure of the system includes on-line analysis and processing server, data
warehouse server and enrollment information data mining system. On the basis of
hardware design, through functional module division, nearest neighbor search based on
big data technology, database design Improve the data and recommendation results
generation, design system software, so as to complete the system design, solve the
problem of unclear candidates’ voluntary filling, collect the data involved in the new
college entrance examination, and calculate one or more volunteer filling candidate
schemes recommended to examinees through big data combining the candidates’ filling
willingness and College entrance examination scores.

2 System Hardware Structure Design

The hardware structure of the system is as shown in Fig. 1. In terms of program
platform, SSH framework of Java EE platform is adopted.
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Fig. 1. System hardware structure

In terms of data storage, the SQL Server 2008 platform which has been tested by
the enrollment data mining system is adopted. The system adopts a hierarchical
structure, from the bottom to the top: basic data platform layer, SSH framework layer
and function module layer [6].

2.1 Online Analytical Processing Server

Online analytical processing server is a fast software technology that shares multi-
dimensional information, accesses and analyzes online data for specific problems. The
online analytical processing server system is the most important application of the data
warehouse system. It is specifically designed to support complex analytical operations,
focusing on decision support for decision makers and senior management personnel. It
can execute a large amount of data quickly and flexibly according to the requirements of
analysts’ complex query processing, and provide the query results to decision makers in
an intuitive and understandable format [7–9]. The relationship between data warehouse
and server is complementary.Modern server system is generally based on datawarehouse,
that is to extract a subset of detailed data from the data warehouse and store it in the server
memory through necessary aggregation for front-end analysis tools to read [10, 11].

The server presents a multi-dimensional view to the user:
Dimension: it is a specific angle for people to observe data, and a kind of attribute

when considering problems. Attribute sets form a dimension (time dimension, geo-
graphical dimension, etc.);
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Dimension level: Observing a specific angle of big data (i.e. a dimension), there can
also be various description aspects with different levels of detail (time dimension: date,
month, quarter, year);

Member of dimension: a value of dimension, which is the description of the
position of data item in a dimension. (“month day of a year” is a description of the
position in the time dimension);

Metric: the value of multi-dimensional array;
The basic multidimensional analysis operations of the server include drilling,

slicing and slicing, and rotation.
Drilling: It is to change the level of dimension and transform the granularity of

analysis. It includes drill down and drill up/roll up. Drilling up is to summarize low-
level detail data into high-level summary data on a certain dimension, or reduce the
number of dimensions; while drilling up is the opposite, it drills down from the
summary data to the detail data to observe or add new dimensions.

Slicing and slicing: it is concerned about the distribution of measurement data in the
remaining dimension after selecting values in some dimensions. If there are only two
remaining dimensions, they are slices; if there are three or more dimensions, they are
slices.

Rotation: is to change the direction of the dimension, that is, rearrange the place-
ment of the dimension in the table.

2.2 Data Warehouse Server

The warehouse control database contains the control tables necessary to store the
metadata of the data warehouse center. In the updated version of the warehouse center,
the warehouse control database must be a UTF-8 database. This requirement provides
extended language support for the storage data warehouse center. If you try to log in to
the storage data warehouse center using a database in a non-coding scheme format, the
system will receive an error message that you cannot log in. The system can use the
warehouse control database management tool to migrate metadata from the specified
database to the new coding scheme database [12–14].

2.3 Design of Enrollment Information Data Mining System

The data mining system of enrollment information adopts a distributed system struc-
ture, which is based on the database of college entrance examination application,
electronic data of general enrollment, application programming interface and large data
files provided by some college network applications, using analysis, prediction, asso-
ciation rules, clustering and other mining methods, from a large number of incomplete
and fuzzy practical application data, the relationship between colleges and majors
hidden in it is found [15]. Analysis, statistics and reasoning of effective information
such as school relationship, historical admission score line, enrollment plan, etc. can
provide predictive suggestions for candidates to fill in the report. The architecture of
enrollment information data mining system is shown in Fig. 2.
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Fig. 2. Enrollment information data mining system

The data mining system of college enrollment information consists of front-end
user interface, data preprocessing, data mining algorithm and other modules. The front-
end user interface module mainly completes the interaction between the user and the
system, and displays the mining results in easy-to-understand forms such as graphics
and tables. The data preprocessing module mainly completes the extraction, cleaning,
filtering and integration of a large number of complex redundant data in the data
storage layer, and provides high-quality rule data for the data mining algorithm module.

3 System Development

3.1 Functional Module Division

The design goal of the college entrance examination voluntary intelligent reporting
system is to provide candidates and parents with more accurate guidance for voluntary
reporting. In addition, the system also needs to have security, stability and scalability.
Therefore, the system is based on big data technology, and realizes six functional
modules: human-computer interaction module, user management module, authority
control module, voluntary management module, interest preference management
module, voluntary recommendation module.

(1) Human-computer interaction module

It mainly provides convenient and beautiful user interface, and has friendly prompt for
any operation of the user. At the front desk of the system, JavaScript dynamic scripting
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technology is adopted to realize the page refresh operation, which can improve the user
experience. The purpose of human-computer interaction module is to let users use the
filling consultation system at the lowest cost, and obtain good experience effect.

(2) User management module

User management module is the main carrier of user registration and login system,
which mainly includes user registration, adding and modifying basic personal infor-
mation and details, password management, system login, etc. User management
module is the main carrier of user registration and login system, which mainly includes
user registration, adding and modifying basic personal information and details, pass-
word management, system login, etc.

(3) Authority control module:

The permission control module belongs to the background function, which comple-
ments the user management. This module is mainly used for the security control of the
system. It can realize the system to judge the authority of the currently logged-in user,
which can enable legitimate users to browse the appropriate content. The allocation of
user rights can be managed in the background.

(4) Volunteer management module

Volunteer management belongs to the background function, mainly the addition,
deletion and modification of colleges and majors. This module is used in the voluntary
recommendation module, which belongs to the bottom data support. It caches the
mining data at the database level and improves the operation efficiency of the system in
the voluntary reporting guidance.

(5) Interest preference management module:

This module is a psychological test application module, which mainly includes can-
didates’ professional preference, regional tendency, cost burden and other aspects.
Among them, this module is also related to the user’s “detailed information” in the user
management module, including future, urban or rural, whether ethnic minorities, etc.

3.2 Nearest Neighbor Search Based on Big Data Technology

3.2.1 User Data Standardization
In order to facilitate data processing, according to the candidate’s score information and
intention information entered by the candidate, after the user attributes are determined,
the data is standardized, and min-max standardization is used to standardize the data, as
shown in Eq. 1:

s0 ¼ s� smin

smax � smin
ð1Þ

In formula (1): s represents the original data of candidates; smax; smin represents the
maximum and minimum values of attributes respectively.
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3.2.2 Calculate User Proximity
Nearest neighbor search is to calculate the similarity between candidates and their
preferences based on their attributes. On the basis of standardized candidate attribute
data, the Pearson correlation coefficient is used to perform nearest neighbor search, and
the distance between candidates is calculated to express the similar proximity between
candidates, as shown in Eq. 2:

s ¼
P

iek tu;i � tu
� � � tv;i � tv

� �

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
P

iek tu;i � tu
� �2� tv;i � tv

� �2
q ð2Þ

In formula (2): tu;i represents the i attribute value of user u; tv;i represents the i attribute
value of user v; tu represents the average value of all attributes of user u; tv represents
the average value of all attributes of user v.

3.3 Database Design

Database design plays an important role in website development and construction.
A good website must be supported by a safe and high-performance database. In the
process of candidates applying for a test, the safety, effectiveness, and real-time nature
of the data are directly related to whether the candidates can be admitted to their
favorite schools. Based on big data, the database of college entrance examination
application is constructed by this system, which can obtain the latest enrollment
information of colleges and majors through the data mining system of enrollment
information. Table 1 and Table 2 are field definitions and descriptions of some data
tables.

Table 1. College information table

Field name data type
primary key remarks

Field name data type
primary key remarks

Field name data
type primary key
remarks

Field name data
type primary key
remarks

COLLEGENAME varchar (50) Y University name
PROVINCEID varchar (50) Y Province
BATCHID tinyint N Batch
COLLEGETYPEID tinyint N Category
PLAYTYPEID tinyint N Nature of plan
IS211 tinyint N Whether 211

institutions
IS985 tinyint N Whether 985

colleges
ISFOREIGN tinyint N Chinese and

foreign
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3.4 Complete Material

After entering the system, you need to first improve relevant information, such as
personal details, interest preferences, etc. First click on “Personal Center” and enter the
“Modify Details” page, you need to follow the prompts to improve all information, the
most important of which is the candidate’s urban and rural category (rural or urban),
the previous category (fresh or past), whether it is a minority This information will be
used as a reference when recommending volunteers. Then, click “Report Volunteer” to
enter the preference setting mode.

The first step is to select the major categories of interest, which can be multiple
choices;

The second step is to choose your own preferred area according to your geo-
graphical preference.

The third step is to choose the expense range that you can bear;
The fourth step is to choose your own reporting psychology, which is mainly

divided into insurance or sprint types and strong emphasis on professional compliance.
The default is to list all possibilities. After preference setting, enter the score setting and
select science or liberal arts page. The relevant information set by the user is used as the
basis for the voluntary recommendation of the system. If you modify the user profile,
you can perform voluntary recommendation analysis in different states.

3.5 Recommendation Result Generation

The recommendation result is based on the admission of universities and professions of
neighboring users. First of all, the neighboring users should be determined. Through
the calculation and search of similar proximity, the user with the nearest neighbor of 0
is regarded as the nearest neighbor of the target user, and the neighbor is regarded as
the neighbor. Corresponding institutions of successful admission are added to the

Table 2. Batch control score

Field name data type
whether primary key
remarks

Field name data
type whether
primary key
remarks

Field name data
type whether
primary key
remarks

Field name data
type whether
primary key
remarks

CLASS_ID varchar (50) Y Family ID
BATCH_ID varchar (50) Y Batch ID
YEAR int N Year
CULTURE_SCORES int N Cultural

achievements
PROFESSION_SCORE int N Professional

performance
PROVINCE_ID tinyint N Province ID
UP_NUM int N Number of people

on line
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recommendation set. Due to the different difficulty of the test paper each year, the value
of the score as the reference value is not stable, so it is more strict and accurate to take
the ranking of users as the main reference.

According to the ranking segment of the target user’s score, select the x users with
the smallest distance as neighbor users, and arrange the universities enrolled by the x
users in descending order according to the number of people. And then add the rec-
ommendation set in turn, and then screen one by one according to the preferences of
candidates. After screening, the recommendation content is put into the new recom-
mendation set until the number of the new recommendation set reaches the target of 50,
forming the final recommendation set.

4 Simulation System

4.1 System Login

First, enter the URL to enter the first page of the system, click “register new user” to
register, after entering the relevant information, the system will automatically send a
verification email to verify activation. Then use the approved account and password to
log in, and enter the correct dynamic verification code, you can enter the guidance
system.

4.2 System Voluntary Recommendation

At present, the system realizes three batches of voluntary recommendation, one batch
of undergraduate, two batches of undergraduate and three batches of undergraduate.
Each batch is divided into six volunteer. The function of voluntary recommendation
includes shortcut mode and advanced mode. The difference is that the advanced mode
can be modified for voluntary selection.

In any batch and any voluntary item, click “Add College Major”. In the pop-up
page box, you can choose “School Priority” and “Professional Priority”. Major priority
refers to the arrangement of the most likely major to be admitted, and then to the
recommendation of colleges and universities with relevant majors, from high to low;
college priority refers to the recommendation of the most likely college, and then to the
selection of major. Regardless of whether it is an institution or a major, the interface of
selecting an institution will prompt the institution’s admission to similar conditions in
the past three years.

4.3 System Simulation

Personal details: rural areas are selected for urban and rural areas.
Interest tendentiousness: professional tendentiousness chooses computer, network

and technology, regional tendentiousness chooses southwest region, expense interval
chooses 4001–10000, mental state system chooses sprint.

Relevant application requirements: The application category is science and the
original score is 580 points. After inputting the data, the first volunteer is recommended
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with the priority of College recommendation. According to the input conditions, the
recommended institutions are shown in the Table 3 below.

Then, you can choose a college as your first volunteer, and so on, you can choose a
second volunteer or other batch of volunteers. Finally, it can print the guidance form
for filling in the application form for the convenience of reference.

Design test cases and conduct system tests based on the test cases. First fill in the
candidate’s ranking, batches, grades of three public courses in Chinese, mathematics
and foreign language, and 7 of 3 subjects and corresponding scores, and automatically
generate total scores, as shown in Fig. 3.

Table 3. Simulated voluntary recommendation table

School name 2019 2018 2017 Select

List of eligible schools for three consecutive
years
XX University 562.0 544.0 505.0 √

XX University 556.0 533.0 510.0 √

XX University 547.0 525.0 506.5 √

XX University 564.0 520.0 565.0 √

List of eligible schools for two consecutive
years
XX University 565.2 540.0 √

List of schools that meet the standard for one
year in a row
XX University 565.0 598.0 554.0 √

Entrance assistant for college entrance 
examination

Provinces and cities

The nature of 
running a school

types of school

Whether to require first-class university 
construction

Yes NO
Whether to require first-class discipline 

construction
Yes NO

Whether the requirement is 985

Yes NO
Whether the requirement is 211

Yes NO
Whether the requirements are key universities

Yes NO
Save

Fig. 3. Candidates’ scores
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Then, candidates fill in their willingness to report their intentions, including the
excluded provinces,municipalities and autonomous regions, the nature and type of school
running, whether they require first-class university construction and whether they require
first-class discipline construction, andwhether they require 985, 211 and key universities.

According to the data in Fig. 3, the intelligent recommendation platform for college
entrance examination volunteer filling in is calculated by the server, and finally the
recommendation result list is pushed to the Android client, as shown in Fig. 4.

5 Analysis of Experimental Results

Based on the big data technology, this paper studies the intelligent filling system of
college entrance examination, and takes the practical application of the display system
as an example to carry out experimental verification analysis. The specific process of
the example is to simulate the examinee or parents to use the system, and input relevant
information according to the actual operation process, including account registration,
login, personal information improvement, performance and other necessary informa-
tion input, and display the relevant human-computer interaction screenshots.

Based on the analysis of the mainstream domestic college entrance examination
voluntary reporting platform W1, the college entrance examination voluntary reference
system W2, the Sina college entrance examination simulated voluntary reporting
system W3 and the big data technology-based college entrance examination voluntary
intelligent reporting system W4, the results of the comparison and analysis are shown
in Fig. 5 As shown.

Entrance assistant for college entrance examination

College XXX University

Major: Class XXX

2018 investment score line: ***

2018 score ranking: ***

Volunteer 1

College XXX University

Major: Class XXX

2018 investment score line: ***

2018 score ranking: ***

Volunteer 2

College XXX University

Major: Class XXX

2018 investment score line: ***

2018 score ranking: ***

Volunteer 3

College XXX University

Major: Class XXX

2018 investment score line: ***

2018 score ranking: ***

Volunteer 4

recomme
nd Information mine

Fig. 4. List of recommended results
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It can be seen from Fig. 5: The use of the mainstream domestic college entrance
examination voluntary reporting platform W1, the college entrance examination
reporting voluntary reference system W2, and the Sina college entrance examination
simulation voluntary reporting system W3 lack in-depth data analysis functions, unable
to find dynamic data, resulting in the system not reaching the actual predicted value
Fundamentally solve the blindness of candidates when they fill in the report. Although
the intelligent filling system of college entrance examination based on big data tech-
nology can’t exactly match the actual predicted value straight line, it is also very close.
Therefore, the intelligent filling system of college entrance examination based on big
data technology has accurate and intelligent filling effect.

In order to further verify the effectiveness of the system, this paper compares and
analyzes the student satisfaction of the system and the traditional system, and the
results are shown in Fig. 6.
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Fig. 5. Comparison and analysis of filling accuracy between the two systems
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According to Fig. 6, students’ satisfaction can reach up to 90% with the application
of this system, while only 60% with the traditional system, indicating that the appli-
cation of this system can make students more satisfied in the intelligent filling of
college entrance examination.

6 Conclusion

There are unstable factors and links in voluntary reporting. Most examinees and parents
rely on subjective analysis and teachers’ relevant historical experience to make vol-
untary reporting. The whole process does not comprehensively combine the objective
factors such as scores, policies, school conditions, personal and family conditions to
make comprehensive analysis. Such reporting is often one-sided and subjective, which
makes examinees’ voluntary reporting Newspaper is full of gambling and blindness.
Therefore, the research on the intelligent reporting system for college entrance
examination based on big data technology is designed.

Through the preliminary trial operation of the project, it shows that the establish-
ment of filling and consulting system based on enrollment data mining is of high
feasibility and application value. Summary of the current work, although achieved
some results, but there is still a lot of room for improvement, improve or create mining
algorithm, in order to get better results of enrollment data mining, it may be necessary
to do further research on the algorithm and propose a suitable algorithm.
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