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Abstract—This study designs and develops a student assess-
ment system based on the browser/server architecture using
the core technology of ASP.NET, supplemented by SQL
Server 2005 and Microsoft Visual Studio 2008. The system
can be used for online testing of distance education on fi-
nancial management in colleges and universities. In practi-
cal teaching assessment, the system includes an experience
mode, a friend-shared learning mode, and a direct test mode;
provides users with multiple rounds of experiential, collabo-
rative, and simulative academic testing environments;
achieves timely updates of assessment indicators; offers
online analysis to teachers and students on test sites; and ul-
timately achieves a 0 error rate of test papers. In the com-
parative teaching experiment, the system can greatly en-
hance the quality of education on financial management and
is worthy to be used extensively in teaching.

Index Terms—Student assessment system, financial man-
agement, distance education, B/S architecture, ASP.NET

L INTRODUCTION

A student academic assessment system is a computer
system applied to test the academic level of students
online. The system is constructed on the basis of the use
of information technology, combines course teaching
contents, examination questions, assessment modes, and
other contents, and provides informative test management
for teaching assessment [1]. Although student academic
assessment systems have impressive advancement and test
advantages, they have also caused widespread concern in
the education sector at home and abroad. For example, in
2013, Kaklauskas et al. developed a student assessment
system for distance education by applying biometric voice
analysis  technologies, self-assessment, intelligence
quotient tests, and other methodologies. The Biometric
and Intelligent Student Progress Assessment System was
designed according to the 13-year experience of the
authors in distance learning to conduct psychological
assessment of student progress [2]. Several researchers
(2013) worked together with their colleagues and created
a system for biological and intelligent self-assessment of
student progress (bisasp). The function of student self-
assessment and teacher assessment of the system enables
the user to grasp the learning situation of students even
without reference from examinations. The corresponding
experimental results verified that the assessment result of
the system is similar to that of other assessment research
[3]. Yu (2015) examined a comprehensive college student
assessment system based on the model-view—controller
architecture, which implements assessment content
customization, dynamic grade point calculation, and other
functions [4]. Zhang (2011) investigated the application of
a mental assessment system in the course of academic and
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career planning of college students and offered a detailed
description of the scheme for developing the system [5].

With the rapid development of computer application
and Internet technology, online education, as a new way
of learning, has been gradually accepted by people. In
particular, an online assessment system is an
indispensable and important part of the process of online
education [6]. Assessment enables those who are assessed
to quickly understand their own mastery of what they have
learned and helps them achieve self-test, self-diagnosis,
and self-learning to stimulate their enthusiasm and thereby
further improve the teaching quality. However, the online
assessment systems currently available design separate
questions based on a certain knowledge point, thus
resulting in isolation among the assessment questions, and
providing systematic analysis and demonstration of
mastery of concepts and knowledge actually included in
the test results is difficult [7]. No unified authority for
assessment also exists, and some people just conduct the
assessment in class or school [8]. Moreover, the content of
the assessment is not updated at any time according to the
learning progress; this condition undoubtedly affects the
accuracy of learning assessment results. In this case,
making a systematic analysis of the root causes of the
poor mastery of knowledge or further understanding
which knowledge points should be strengthened and
learned by those who are assessed is impossible [9].

This study is innovative in the following aspects. First,
the learning assessment system is synchronous with
teaching textbooks, provides unit and comprehensive
assessment examination papers designed by top
outstanding and specially advanced teachers in the major,
and organizes participation from a wide range of users
online. Items of assessment are updated according to the
learning progress, so that the system can give timely
feedback with detailed and comprehensive assessment
results and offer the correct resolution processes. In
accordance with the statistical data of the actual
assessment results, teachers can demonstrate feedback of
the assessment results for teaching content in each unit of
various disciplines and guide students to preview and
review in a timely manner. Therefore, computer
technology is employed in this study to develop and apply
an academic assessment system based on ASP.NET in the
course of financial management. The highly advanced
system can realize online testing of the course, self-
adaptive management, and other functions.

II.  ANALYSIS OF THE STUDENT ASSESSMENT SYSTEM

A.  Analysis of the Requirements

The academic assessment system is constructed on the
basis of the browser/server (B/S) architecture, with focus
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Figure 1. Structural chart of the system

on assessing the teaching of financial management. This
system needs to implement online testing, online
assessment, system setting, and other functions. These
functional requirements mainly aim to complete online
testing of the course automatically through a computer.
Operations of the system primarily include login,
registration, examination, and administration. Among
them, examination and administration are the core
functional requirements of the system, and they contain
many features, such as establishment of test database,
random selection of questions, online answering
management by candidates, control over the end of the
examination, and several rounds of testing feedback. The
structural chart for the system is presented in Figure 1.

As shown above, the B/S architecture of the assessment
system is built around the network system of the local area
network (LAN)/Internet. In specific test management, the
system can offer online curriculum testing in the form of
campus LAN, provide distance education assessment, and
achieve multivariate functions via the Internet.

B.  Analysis of the Development Technologies

The development of the system originates from
ASP.NET and uses SQL Server 2005 as data. Cascading
Style Sheets and PHP are applied in its programming.
Among these development technologies, the core is
ASP.NET, a web development model launched by Mi-
crosoft to provide users with new server architecture con-
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Figure 2. Static structure framework of ASP.NET

trol. This model has six objects, namely, Application, Ses-
sion, ViewState, Request, Response, and Server. In practi-
cal construction, the most important feature of ASP.NET
is the static structure mode of the program. This mode can
greatly enhance the stability of the developed system and
the rationality of the structure. Figure 2 shows the static
structure framework of ASP.NET.

In the static structure framework of ASP.NET, multiple
page instructions can be generated through the establish-
ment of codes, controls, and temporary files to form a
complete front-end interface. Compared with ASP,
ASP.NET is more secure, has richer web controls, and can
support handling more incidents over the same period not
only to enhance the convenience of application develop-
ment but also to greatly improve the efficiency of system
operation.

III.  DESIGN OF THE STUDENT ASSESSMENT SYSTEM

A.  Design of the Login Module

The login module of the system is the homepage of the
entire teaching assessment system. The specific design re-
quires a combination with the functional design of the sys-
tem. The login module is designed with two sub-modules,
namely, student login module and teacher login module,
to meet the requirement of using the system in assessing
financial management. The login module design of the
system is illustrated in Figure 3.
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Figure 3. Login module design of the system
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As illustrated in Figure 3, in this part of the design,
ASP.NET should be applied to develop two login inter-
faces with different login permissions, namely, login per-
mission for teachers (administrators) and login permission
for students (users). When logging on the system, both
teachers and students need to enter the appropriate
username and password.

The setting module is the core module of the assess-
ment system for login setting, assessment setting, permis-
sion setting, and other operations. According to the analy-
sis of the B/S architecture, the module should belong to
the web server layer of the system and to the data service
layer, i.e., the business logic implementation layer, which
mainly completes the application functions related to sys-
tem setting. When the web server receives a setup request
issued by a teacher or student, it exchanges relevant data
with the system database based on the request type, return
the processing result to the web server, and store the data
processed in the database to finish the setting of the relat-
ed functions of the system.

The system-setting module contains several parts, such
as college, grade, class, curriculum, and assessment set-
tings. Among them, college, grade, and class settings are
mainly used for setting and storing the personal infor-
mation of the logged-in user; curriculum setting is used to
set information on the financial management course, such
as teaching hours, teaching chapters, or teaching goals;
and assessment setting completes the setting of online as-
sessment information, such as assessment items, score dis-
tribution, and classification of questions. The system is
substantially synchronized with existing teaching text-
books, provides unit and comprehensive assessment pa-
pers compiled by outstanding authoritative teachers, or-
ganizes participation of a wide range of users in the online
assessment form, gives timely feedback of detailed and
comprehensive assessment results and assessments, offers
correct resolution processes, and guides students to pursue
improvement and optimization of their learning methods.

B.  Design of the Assessment Administration Module

The assessment administration module is the most criti-
cal core module of the system. It consists of several sub-
modules, namely, question selection platform, assessment
administration platform, and assessment statistics plat-
form. Specifically, the question selection platform is pri-
marily employed to complete the choice of assessment
questions for course assessment, and the assessment ad-
ministration platform mainly completes the operation of
student online testing. The composition frame of the as-
sessment statistics platform is shown in Figure 4.

In constructing the question selection platform, the al-
gorithm of question selection should be introduced. This
system uses the maximum information content-based se-
lection method, which selects the questions with the larg-
est item information function according to the estimated
value of the current test questions to quickly and efficient-
ly set up online exams. In the formation process, when the
difficulty is close to the current ability of the one to be
tested, the prediction degree is close to 1 and the value of
its item function is also high. In this way, optimal choice
of online test questions for the course is achieved. When
the assessment administration platform operates, it can
conduct online analysis and multiple rounds of testing on
the assessment papers submitted by the candidate until the
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Figure 4. Functional design of the assessment administration module

error rate of the test paper is 0, and it ultimately outputs
the statistical test results in graphical form.

C. Design of the Database

The system uses SQL Server 2005 as the database sys-
tem. Depending on the design requirements, the system
database tables comprise the user information table, the
assessment record table, and the question selection table.
Detailed information on the system database design is pre-
sented in Tables I to III.

As shown below, the user information table mainly
contains the ID, number, login name, grade, name, and
other registered personal information of the user. This ta-
ble also includes information on user evaluation ability,
which is estimated on the basis of multiple online assess-
ment examination results of the user. It is divided into four
grades, namely, A, B, C, and D, where A indicates that the
user scores in five consecutive tests are all > 85 points; B
means that the user scores in five consecutive tests are all
> 75 points; C indicates that the user scores in five con-
secutive tests are all > 65 points; and D implies that the
user scores in five consecutive tests are all < 60. The in-
troduction of this data parameter is intended for the quan-
titative assessment of the evaluation level of students.

The assessment record database of the system is mainly
composed of test number, question number, user answer,
user is right, estimated user ability, and final user test abil-
ity. In particular, estimated user ability is updated by the
system based on user testing situation after each test. By
contrast, final user ability is calculated according to the re-
sults of multiple assessments and the final assessment in
each semester to provide teachers with the final basis for
their assessment of student achievements.

The question selection database includes some general
information that can be used to measure question varia-
bles, such as question score, question difficulty, question
discrimination, and user times. The above information has
reference value in establishing the test database and can
also be used for statistical analysis in the assessment pro-
cess.
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TABLE L.
USER INFORMATION DATABASE TABLE
Field Field title Data type Note
User ID User ID Int Non-null
User num User number nvarchar Non-null
Username Login name nvarchar Non-null
User class User grade nvarchar Non-null
Real name User name nvarchar Non-null
User Latest Ability User assessment ability decimal Estimated assessment ability

TABLEII.
ASSESSMENT RECORD DATABASE TABLE
Field Field title Data type Note
Test Num Test number nvarchar Non-null
Test Quest Num Question number nvarchar Non-null
User Answer User answer char Non-null
User Is Right User is right bit Non-null
User Ability Estimated user ability decimal Updated after each test
User Test Ability Final user test ability decimal Final estimated value generally does not change
TABLE III.
QUESTION SELECTION DATABASE TABLE
Field Field title Data type Note
STID Question ID Int 16-bit encoding
ST Num Question No. nvarchar Non-null
ST Type Question type nvarchar Non-null
Ref Answer Correct answer char Non-null
STS core Question score Int
STB Question difficulty decimal Non-null
STA Question discrimination decimal Non-null
ST Use times Use times Int Non-null

IV. IMPLEMENTATION OF THE STUDENT ASSESSMENT
SYSTEM

A. Implementation of the login module

Following the design concept of this study, the system
login module contains the username input and password
input interface. The designed system login interface is
shown in Figure 5.

B. Implementation of the setting module

As aforementioned, the system-setting module consists
mainly of college, grade, class, curriculum, and assess-
ment setting. After successful login, the user can improve
personal registration information and select items of
course assessment through the setting module, thus laying
the groundwork for the following test. In the setting mod-
ule of this system, all the contents of the course assess-
ment setting are given. After logging on the system, the
user can enjoy a welcome interface displayed with
“Thank you for using the financial management academic
assessment system.” After the login, if the user needs to
update personal registration information, he/she can select
user administration setting to engage in corresponding
operations. The interface for the user to improve personal
information setting is presented in Figure 6.

C. Implementation of the assessment administration
module

The assessment administration module is mainly
adopted to manage student online assessment. As re-
vealed in the design idea discussed previously, this mod-
ule contains question selection, assessment statistics, and
score output. The code compilation idea of the assessment
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administration module is similar to other modules. Over-
all, the joint operation of multiple modules enables the
system to complete the assessment on the online distance
education on financial management.

V. APPLICATION OF THE STUDENT ASSESSMENT
SYSTEM IN TEACHING

After the system design was completed, Classes 1 and
2, which majored in finance and were admitted in 2013 to
the Changsha Environmental Protection Vocational Col-
lege (Changsha, China), were selected as the objects in
the study of teaching practice. These two classes were
composed of 30 students each, without a significant dif-
ference (P > 0.05) in their learning ability and academic
performance in the financial management course. In
teaching practice, Class 1 was selected as the experi-
mental class, and Class 2 was treated as the control class.
The traditional assessment model, namely, printed paper
assessment method, was adopted for students in the con-
trol class. Their answers were assessed by the teacher to
artificially obtain the statistical results. By contrast, the
experimental class used the assessment system designed
in this study and needed to take part in routine simulation
assessment training and final examination. Eventually, the
final test results of the two classes were calculated by the
teacher for teaching comparison.

The experimental and control classes had significant
differences in the average final exam results. In terms of
the average theoretical scores, the experimental class ob-
tained 89.2 points and the control class had 67.5 points.
The average training test score of the experimental class
was 95.3 points and that of the control class was 71.3
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Figure 5. Interface of the system login module

Figure 6. Login interface for user information setting

points. The result differences indicate that the introduc-
tion of the system into the course-teaching assessment of
financial management played a significant role in enhanc-
ing the achievements of the students in the experimental
class.

Financial management is a compulsory course for the
major of finance in institutions of higher education. As
the course is the core content of vocational qualification
exams for finance students, it requires college teachers to
give valid assessment of students based on theoretical
teaching to enhance the ability of students to apply theo-
ries to solve practical problems in vocational qualification
exams. In the traditional teaching model, teachers habitu-
ally use printed test papers to evaluate students. This type
of teaching model is mature but less advanced, time con-
suming, and inefficient. The assessment system designed
in this essay is based entirely on the computer system in-
tegration technology, comprehensively applies SQL data-
base, high-level computer programming language,
ASP.NET, and other advanced technologies, and can real-
ize distance education and online assessment of financial
management. Students only need to log on the system
platform to test their own performance in a large number
of exams consisting of randomly selected questions. For
student performance assessment, teachers can easily and
quickly finish their work only by using the assessment
administration function provided by the application sys-
tem. In this way, the efficiency of course examination is
greatly enhanced, so that students have more time to se-
lect questions for self-testing or interoperable testing.
With the help of the assessment statistics in the system,
students can also detect their own problems in the as-
sessment of learning, which is beneficial for upgrading
the curriculum assessment level and improving perfor-
mance in future vocational qualification exams.

A number of flaws, such as the lack of online interac-
tivity, exist in the system design. Students are not allowed
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to communicate with teachers online for solving the ques-
tions they encounter in the course assessment process.
Therefore, further improvement of the system functions is
critical.

VI. CONCLUSION

The rapid development of computer technology pro-
vides a new opportunity for the reform of teaching and
assessment of the financial management course in colleg-
es and universities. The curriculum assessment system
designed in this study is based on the use of computer
technologies and the integration of a variety of assess-
ment functions. Its application in practical teaching con-
firms that the system is highly advanced and functional.
The system is expected to be widely applied and promot-
ed in future teaching of the course, to be constantly im-
proved in practice, and to contribute to the assessment of
the teaching of specialized courses, such as financial
management.
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