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Abstract: At present the world higher education is developing rapidly. Guaranteeing the quality of talent cultivation is one of the important
issues that the Universities widespread care. In this paper it firstly analyzes the concept of talent cultivation in New Zealand, then
introduces the majors, curriculum, teaching structure, students and teachers of Information-based talent cultivation in Unitec. Finally it
points out the impacts of Information-based talent cultivation mode in New Zealand on the Information-based talent cultivation of
independent colleges in China.
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1 Introduction

At present the world higher education is developing rapidly. Guaranteeing the quality of talent cultivation is one of the
important issues that the Universities widespread carel'?l. Today, our country's higher education are  experiencing great
changes from elite education to popular education. On the one hand, plenty of graduates step into the society every year and
cannot find appropriate jobs, one the other hand the talents gap increases, too. Hence the quality of talent cultivation is more
important than before. It should be studied that how to construct one set of up and down through qualification architecture and
quality assurance architectureBl. To review New Zealand, although the political system and culture background is different
from China, it plays the important role in New Zealand education development especially the higher education development. In
this paper, starting from the practical problems of independent colleges Information-based talent cultivation in China, with the
main researching objects of information talent cultivation education quality assurance architecture in unitec, through the
systematical analysis of quality assurance architecture, it summarizes the successful experience and supplies with reference to
information talent cultivation development in China.

In New Zealand, higher education talent cultivation not only supplies with professional education and training to students
of different age levels, raises the qualified talents that the enterprises demand, and promotes the local economy development; it
also supplies with life training opportunities to the people in New Zealand following the situation that the Information-based
development of science and technology, more high school graduates and adults of different age levels choosing higher
education to accept their learning and training; finally, with the enhancement of international communication, higher education
in New Zealand is becoming more market oriented and internationalized, which helps to attract plenty of students from abroad
and promotes the higher education internationalized.

Unitec institution of science and technology is one unique higher education organization, which demands the students to
grasp one obvious prominent skill*l. The teaching methods of the institution is to combine the academic standards, theories
with technology and professional advantages in higher institution together. At present, the talent cultivation of independent
colleges in China is researching on the same issue and how to enhance the social competition and suit the social demand of
students. Thus, it is meaningful to research on the impact of the talent cultivation mode of Unitec institution of science and
technology to the talent cultivation mode of independent colleges in China.

As visiting scholar the author experiences the Information-based talent cultivation mode in school of computing, Unitec.
Therefore, in this paper it introduces and analyzes the four layers of majors, curriculum, students and teachers. Finally it gives
the reference of Information-based talent cultivation mode to Information-based talent cultivation of independent colleges in
China.

2 Major setup of information-based talent cultivation in unitec

2.1 The basis of major setup

The majors of information talent cultivation in Unitec keep up with the development of industry and enterprises, which is
the basis point of economy development and society service, and is also one of the basic factors of institution of science and
technology enrollment. Major setup is market oriented, it should accord to the market requirement to set up the majors and set

Received on April 7, 2014.

First Author: Lin Jinjiao, PhD candidate , specializes in the field of database and software engineering, E-mail: linjj112@163.com
Foundation Support: Shandong Science and Technology Development Project,Nos.2012GGX10122, 2013G0021109; the Shandong
Province Higher Educational Science and Technology Program,Nos.J11LG21, J13LN35;Jinan Science and Technology Development
Project ,N0.201202058, Teaching Reform of the Key Project of Shandong Province ,N0.2012073 ; International Cooperation Program for
Excellent Lecturers by Shandong Provincial Education Department, and Teaching Research Project of Shandong University of Science and
Technology ,No.qx2013286.



up the integrated majors to realize the communication and integration of relative and different subjects. The major setup should
also satisfy following requirement, such as: firstly, it must be examined and approved by corresponding departments and
organizations; then, it should satisfy the needs of industry and enterprises; finally, it should satisfy the interests of the students.
Therefore, it is to say that the major setup of Information-based talent cultivation in Unitec is totally determined by the social
requirement.

2.2 The characteristics of major setup

According to the basis of major setup we can get that the characteristics of major setup in Information-based talent
cultivation process are as follows:

First, market oriented

The major setup of Unitec all are based on the tight communication with industry and enterprises, it has characteristic of
pertinence, applicability and practicalness and should follow the market requirement to set subjects and courses.

Second, to raise the applied skill talents

The raising objective of Information-based education in Unitec is clear, is to raise applied skill talents. In order to realize
the raising objective, the industry, enterprises all should join in the process of subjects and courses planning, implementation,
and evaluation. And the main objective should be realize the talent cultivation of the industry and enterprises need through
subject setup and form the industry oriented education system.

Third, strong regional

The programs and internship units of school of computing, Unitec locates in every areas of New Zealand, and the objective
is to satisfy practical requirement of the local economy development and industry talent cultivation.

3 The curriculum setup of information talent cultivation in unitec

3.1 The concept of curriculum setup-competence based view

The competence based view of curriculum reflects the transition from traditional teaching process to learning process. The
center of curriculum is not the teachers but the students, the teachers become part of students' learning resource and the
promoter and organizer of the students' learning. According to the individual difference of students to offer different courses,
acknowledge the former knowledge that the students learned(formal or informal courses). The curriculum is totally customers'
requirement oriented, the curriculum content contains the knowledge, skills and attitudes for competence, it also reflects ability
requirement to practitioners of occupation post and professional role directly, it would form ability standards through
professional ability analysis and transform the ability standards into courses. Adopting the module curriculum structure,
professional ability centered, and according to ability unit or ability element to develop the learning modules. The ultimate
curriculum objective focuses on cultivating competent workers, problem solvers, and life learners.

3.2 The structure of curriculum setup-module

The curriculum in school of computing, Unitec fits the practical requirement of business industry, and must pass the
evaluation or authorization of New Zealand Qualification Association. And the institution adopts Unit&Module curriculum
operation way, the students would choose different modules and make different curriculum programs according to their own
ability and requirement.

One module is one relatively independent but intact learning unit, it relates to certain credits, the certification training and
diploma education of every level correspond to one group of modules and corresponding credits. Independent and intact
module is the basic unit of the whole module curriculum, the direct objects of students would elect, and the basic unit of
students examination and evaluation.

The module is not absolutely isolated but relatively independent, it relates with other modules in corresponding learning
fields, would point to bigger raising objective of composing intact module curriculum, and link up with corresponding
professional certification. The curriculum includes the core modules and elective courses, the modules that the students would
choose should conform to the requirement of the curriculum.

In order to assure the integration of flexibility and systematicness, all the students must learn the core modules, the
students' elective module should be instructive to the students, should help to the students to formulate the learning plan, the
module curriculum stipulates that only the qualified students can learn the module, and they can only get corresponding credits
through finishing one module. The teaching adopts small class size, and one by one individual tutoring and group discussion
forms. With students' interests centered, teachers oriented and the students as the subject in the teaching process, it pays
attention to individual development of students and the teachers would support the students with service. In the classroom
teaching process, the teachers' explanation is mainly adopted, the teachers instructs the students how to learn, but most time the
students learn study independently and the learning time is relatively flexible, but the students must finish every module in
required time.



3.3 The characteristics and examination standards of curriculum

The curriculum setup focuses on praticalness and implementation, most courses relate intensely to Information-based
talents education or training, and usually there is no culture fundemental courses and P.E. kinds of public courses. The teaching
of courses combine theory with practice, and it focuses on practical application and professional training.

Besides the independent practical teaching steps, the theory teaching and learning integrates with the practical training,
especially the strongly practical courrses, basically the courses are carried out with the combination of scene teaching,
speaking, doing, and practising in practice classrooms or corresponding major classrooms. There are strict standards to the
curriculum in the institution. Firstly, every course has detailed examination standards, such as, through this course, what should
you know? What should you do? What extent should you reach? All of them have corresponding standards, which should be
satisfied. Secondly, examination process runs through the learning process, the ordinary homework, paper, report and design
has strict examination, and should be record and taken as accordance of final score.

4 Information talent cultivation teaching staff in unitec

The recruitment of new teachers in Unitec adopts competitive mechanism and public oriented, the recruitment is carried out
by the human resource department, the hiring is appointed by the council and sign the contraction finally. For cultivating
applied talents with strongly practical skills, the school of computing is responsible for the appointment qualification of the
teachers.

Besides common degree requirement, full time teachers must satisfy following conditions: 3 to 5 years major working
experience, appropriate skill qualification especially the teaching qualification( adult education diploma), University degree
attained, through specific training, sophisticated teaching and cultivatting methods. Before the teachers are hired, they must
pass probation period of one year to gradually enrich academic attainments, major knowledge background and abundant
teaching experience. The teacher team is composed of full time teachers and part time teachers, and the part time teachers are
more that the full time teachers.

The school of computing, Unitec also focuses on hiring part time teachers from the talent market to remedy the deficiency
of full time teachers. The main standards of hiring part time teachers are: three or more years of major working experience,
appropriate major skill qualification, strong ability of producing operation. Because the part time teachers have higher society
status, generous material treatment, and the hiring process is fair and public, it attracts plenty of sophiscated professional
skillers of enterprises and industry to apply for the positions. They not only have solid professional knowledge and abundant
practical experience but also integrate the newest situaton producing, operating, managing technology improvement with the
content that students learned and timely teach the students to relate the theory with practice. The hiring of part time teachers
makes up the deficiency of teachers because of major transition, which contributes the exchange of full time and part time
teachers and enhances the quality of the talents that the institution raised.

5 The information-based talent cultivation students in unitec conclusion

New Zealand requires that the students from scholl of science and technology should insist “easy in and hard out”. During
the enrollment, the enrollment age is flexible, besides the current graduate from middle school, there are plenty of adults. For
age, most of the students are 18 years old, but generally there are still more adults in the campus. It can be seen that the
enrollment age requirement is loose, the college considers that the high education is life education, which also reflects that the
update of knowledge and skill is rapid, and the requirement of workers’ knowledge and skill. Many graduates from middle
school enter the society to look for jobs, because that the employers in New Zealand regard experience as important factor,
after the students have accumulated specific working experience, according to working or personal knowldege development,
the students go back to school of science and technology to carry out further learning to increase their own knowledge skill and
attain education certificate. Thus, the part time students are dominant in the school of science and technology. Many students
are working students, some of the take part time job and the others take full time work and studey only in their spare time. The
graduation process is strict, usually the qualification examination is adopted( it is kind of combining academic achievement test
with professional qualification certificate), which means that the students not only need to attain the education certificate but
also the skill level certificate or professional qualification that could reflect the corresoponding professional ability and skill
level.

The core of student quality assurance is the framework of education qualification certificate in New Zealand, through
which the knowledge that student has learned and the experience that the student has earned both can attain authorized
qualification certificte. In 1991, New Zealand formally issued and executed the national unified qualification framework and
the qualification certificate system. The qualification certificate is the authorization of learning result and ability coming from
personal learning, training, and working experience, it can prove the personal knowledge and skill. The school of science and
technology, Unitec adopts the credit accumulation way, which is convinient for students to choose the appropriate qualification
certificate level according to their own condition and quality, flexiblely satisfies the needs of students of different level and
type, and makes the students would achieve the quality standard of talent culitivation. The special agency in New Zealand
divides the different academic education, training, and corresponding adademic and professional qualification after Grade 11



into 10 levels according to knowledge skill, professional ability, education level, basic education length, education degree that
the students should attain. Every level has corresponding national qualification standard, meanwhile it should accrod with
nationally authorized certificate and diploma. 1 to 4 level are certificate training, 4 to 6 level are diploma
education( corresponding to junior college), 5 to 8 level are degree education( corresponing undergraduated and bachlor
degreee), 8 to 10 level are postgraduate education. The professional education in New Zealand equals to 1 to 8 level area,
among which 1 to 4 level training are corresponding to junior professional education in China, 4 to 8 level are corresponding to
senior professional education in China. The school of science and technology, Unitec is the principal part of executing
professional education, basically it carries out the degree education and different certificate training of 3 to 8 level.

6 The reference of information-based talent cultivation quality assurance system to
information-based talent cultivation of independent college in china

6.1 To establish the diversified quality assurance system

Independent college, in which the cultivated talents must contact with the market with zero distance, is one special form of
higher education, it must satisfy the employment requirement of zero distance, its cultivation objective, subject setup, facility
should follow the development rule of higher education, meanwhile follows the development of times, science, and
technology to continuely update the professional skill and knowledge. It is to say that the independent college should not only
meet the quality indexes that the government education department requires but also satisfy the requirement of industry
enterprises, changing talent market, and the college it self. Therefore, the education quality of independent college need to
show the requirement of society, industry, and the college itself, but in China the government is the subject of quality
assurance form, and relects the quality assurance requirement of the government which can not adapt to the development
requirement of independent college now. Therefore the subject of diversely cooperative quality assurance should be
established by government, society, and the college, and it is also the development trend of establishing quality assurance
subject in developed countries. During the establishment of quality assurance system, the government, society, and college
should become independent and related subjects, among which the government is the guidance, the society is the evaluation
basement, and the college locates in the core position of self monitoring. The subject of diversely cooperative quality
assurance not only enhances the popularity and transparency of social participation and education management, increases the
social acceptance to independent college, also gives the college more self adjusting space, and increases the self quality
control consciousness, which would more effectively assures the quality of the independent college education.

6.2 To establish the professional evaluation authority

Comparing with New Zealand the levels and types of Chinese higher education are more complicated, and the evaluation
organization in New Zealand still has no such sub evaluation organization to evaluate so many kinds of college. Therefore,
the establishment of different evaluation organization to evaluate the different type of college is one effective assurance way.
The establishment of specialized evaluation organization should take the concept of diverse higher professional quality as the
guidance, according to the practical situation of Information-based talent education development in China, through
establishing national standard of different types of independent colleges to form independent third party evaluation
organization and industry quality qualification organization and form the all-dimensional quality assurance network
architecture integrated with nation, areas, and independent colleges. In order to assure the scientificity and authority of
evaluation, different types of specialized evaluation organizations or associations lead by government, organized by famous
people, experts, and industry representatives from specialized field to execture the evaluation, and effectively makes use of
the evaluation result, which would make the relative persons(students, parents, enterprises) to understand the Information-
based talent education quality of independent college and satisfy their own needs.

6.3 To improve the quality assurance mechanism of teacher

At present the teachers of independent college in China mainly are graduates from ordinary higher school, there are few
teachers can satisfy the social requirement of Information-based talent education, which severely affects the education quality
of independent college.

There has been improved teacher quality assurance mechanism in developed countries. We can learn the successful
experience from them to establish strict, appropriate teacher qualification way of independent college, widen the source
channel of professional teachers, execute the open teacher cultivation system, carry out training to different teachers, and
generally evaluate the teachers’ work regularly.Firstly, to carry out the pre-employment training of the new teachers,
including teaching and skill practice. The teaching practice adopts tutoring, observing. The skill practice is used to examine
the practical operation ability of teacher, through the process the teachers can attain specific skill certificate and
corresponding practical skill, and it could enhance the establishment of double certificate teachers. Secondly, following the
development of society, science, technology, and knowledge, the Information-based talent cultivation of independent college



must update to follow the development, so it must support the professional training and further education of the working
teachers. The whole evaluation of the teacher not only includes the theroy teaching evaluation, practice teaching evaluation,
and assessment of scientific research, but also includes the self moral evaluation of the teacher, through the evaluation they
can find out the ineffeciency and adjust themselves in time.

6.4 To establish and improve the professional qualification system

At present in China, there is no scientific qualification evaluation system, and there are same certificates from different
department, which makes the responsibility confusing. Thus the professional qualification system should be established in
China. Firstly, The specialized management organization should be established by the country, and the organization should
take charge of the mangement of all the qualification certificates. Secondly, the specialized organizaiton should establish the
framework architecture of national professional qualification to wholy manage the classification of education background and
certificate as well as the corresponding relationship of every professional qualification. Thirdly, there should be specialized
organization to take charge of the national professional qualification authorization. Fourthly, the labor access system should
be executed strictly, and gradually step into professional qualification certificate. Fifthly, the professional qualification
system should dock with the international system, and pass the international authorization.

6.5 To give full play of professional organization

The professional organizations can play more practical role in management of professional education and training, which
has been adopted by New Zealand and other developed courtries. We should encourage and promote to establish this kind of
organizations, to which the functional departments should authorize more responsibilities of professional qualification,
organization training, subject and curriculum development and quality evaluation, and allow them to work effectively in
professional qualification standard establishment, policy survey, and human resource development.

7 Conclusion

Although New Zealand is only one island country, its education system is considered as one of the best education systems
in the world. In New Zealand, every citizen has his own right to enjoy approriate way of education that would release their
abilities, and has the chance of life education. The school of science and technology, Unitec in New Zealand, which insists life
education concept, regards ability as standard, employment as guidance, according to requirement of local development, it sets
up various types of subjects and courses, which relate with market and enterprises, it also cultivates applied skill talents of
different levels that the society and market requires. The most important part of education process is subjective initiative of the
students, who follow their situation to learn and truly integrate professional education with life education. At present the
development of independent colleges in China are facing new chanllenges and opportunies, during the development process
we need to learn and imitate the foreign anvanced experience, and the successful experience of school of science and
technology, Unitec in New Zealand should be one of our choices.
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Abstract

Automatic abnormal detection of video homework is an effective method to improve the efficiency of homework marking.
Based on the video homework review of “big data acquisition and processing project of actual combat” and other courses, this
paper found some student upload their videos with poor images, face loss or abnormal video direction. However, it is time-
consuming for teachers to pick out the abnormal video homework manually, which results in prompt feedback to students.
This paper puts forward the AVHADS (Abnormal Video Homework Automatic Detection System). The system uses suffix
and parameter identification, Open CV, and the audio classification model based on MFCC feature to realize the automatic
detection and feedback of abnormal video homework. Experimental results show the AVHADS is feasible and effective.

Keywords Video homework - Open CV - Abnormal detection - Audio classification

1 Introduction

Today’s rapid updating of knowledge expects a new learn-
ing mode that students shift from focusing on the acqui-
sition of knowledge to skills of social adaptability (Jiang
et al. 2016). Ways of evaluating students also shifted from
the single knowledge to students’ ability and comprehensive
quality. Homework is an important way to evaluate students,
and traditional homework are generally in the form of text,
sound, pictures, which cannot convey student’s status such
as movement and expression etc. in a comprehensive way
to teacher. Thus, video homework that combine text, pic-
tures and audio to present more complete information has
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become the choice of more teachers. During the COVID-19
epidemic, there was a spatial distance between students and
teachers, and some teachers chose to learn about students’
learning status through video homework.

Video homework is a good way which integrated big data
information acquisition and student autonomy project out-
put (Wang 2019). Here, video homework refers to student’s
record videos of related experiments, operations, presenta-
tions, or performances according to homework requirements.
In the form of video homework, students are expected to
explain how the experiment or operation process, or express
the assignment theme through speech or performance after
certain organization and design. Video homework is one of
the operational forms that can promote personalized and pro-
active learning (Zhu 2019). Here is the advantages that other
form of assessment do not have:

1. Video homework can help teachers to evaluate students
better. An experiment on the sources of human informa-
tion by the experimental psychologist Treicher showed
that 83% of human information comes from sight, 11%
from hearing, 3.5% from smell, 1.5% from touch, and
1% from taste (Xu 2003). Video homework contains
text, pictures, sound, video and other rich information
and content, which is helpful for students to express their
learning content and thinking results in a more compre-
hensive way. Teachers can accurately evaluate students’
familiarity with knowledge through their tone, expres-
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sion, sight, action in the video. In addition, Professor
Jiang Dayuan pointed out that the purpose of learning
is not to memorize knowledge, but to apply it (Jiang
2020). Video homework is a good way for students to
apply their knowledge when solving problems and teach-
ers can quickly evaluate how students can apply their
knowledge by video homework and detect the problems
of each student. Therefore, video homework is a conduc-
tive way to improving teaching.

2. Video homework can help students to master knowl-
edge at a higher level. A famous experiment on memory
persistence by the experimental psychologist Treicher
showed that people tend to remember 10% of what they
read, 20% of what they hear, 30% of what they see, 50%
of what they hear and see, 70% of what they say in the
communication (Wang 2011). Students present knowl-
edge in the form of communication through video home-
work. It is a process of knowledge output through which
students can achieve the lasting memory in the process
of application of knowledge. In terms of content, video
homework usually focus on complex problem solving,
solution design, debate and discrimination, etc. It also
contains the concept introduction, case evidence, hierar-
chical analysis, summarizes conclusions, etc. To ensure
the quality of video homework, students will organize
their presentations logically and ponder on the theme
of homework carefully. Students might also evaluate
themselves in the course of a lecture or performance.
While recording of video assignments, students learn
related technologies of video production and cultivate
their ability to use information technology. In a word,
video homework might improve students’ cognition
on memorization, understanding and application, and
might also promote students’ higher-level abilities such
as synthesis, evaluation and innovation, which will real-
ize Bloom’s educational goal system (Xiang 2009) in the
field of cognition.

2 Practical application

Video homework can achieve better learning results than
what traditional homework can (Tu et al. 2017). This paper
adopts the form of video homework in courses of “Actual
practice of Big Data Collection and Processing Project" in
Shandong University of Finance and Economics. The home-
work requires students to record the entire operation process
of python experiment and explain the relevant knowledge
with a purpose of getting to know the level of the students’
knowledge familiarity in the six-level comprehensive edu-
cation objective of Bloom, evaluating the students’ learning
situation and adjusting the later teaching. The homework ask
the students to upload videos need which contain both input

@ Springer

and output process, successful run results and clear explana-
tion. Students are supposed to show their faces in the videos
instead of only recording audios and PPT.

There are 443 video homework in total, and 89 (nearly
21%) cannot satisfied the homework requirement. The
unqualified videos are compressed files, no faces or unclear
voices. Some cannot be reviewed online due to the direc-
tion of images. Teachers can only manually identify those
problems while marking all the uploaded files, which is time
consuming and hold back the homework correction cycle.
As a result, students cannot receive feedback timely. When
the unqualified homework are return to students, they are
less motivated to resubmit video homework. Therefore, in
order to improve the efficiency of review of video home-
work and save the labor of identifying the unqualified ones,
Abnormal Video Homework Automatic Detection System
(AVHADS) is proposed in this paper, which realizes the pre-
liminary detection of uploaded video homework. Unquali-
fied video homework is automatically sent back to students
with sensible explanations of which students might see it as
a prompt feedback. It might prevent students from academic
pressure caused by long homework correction time.

3 Related work

Many scholars have been contributing research efforts on
automatic homework detection and review. Some scholars
focused on the automatic review of program homework.
Martin et al. (2018) used the argument-based machine learn-
ing (ABML) to finish semiautomatic identification of typical
approaches and the errors in student solutions. They believe
that timely feedback can improve students’ programming
learning efficiency. Zhao et al. (2010) designed the program
for the automatic detection and correction of student pro-
gram work. It can screen the similar procedures and super-
vise and encourage students to finish the homework indepen-
dently. On the review of the graphics homework, Yang et al.
(2014) designed and implemented an automatic grading sys-
tem for civil engineering drawing based on vector graphics
platform ATVGP. Peiying (2001) used VC programming
to realize the automatic correction of engineering drawing
homework based on Web. Li et al. (2019) put forward a
program for automatic recognition and rating of homework
pictures taken by mobile phones, which has achieved good
results. The above research on automatic review of home-
work focuses on images and texts, which cannot solve the
problems of detection and correction of video homework.
Here, we attempt to study and realize the abnormal detection
of video homework.

At present, the research on abnormal detection of video
mainly focus on the video content, such as traffic viola-
tions (Ye et al. 2012), people’s behaviors testing (Lian
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et al. 2002). These researches are quite different from the
abnormal detection of video homework, so they cannot
solve the problem in this paper. The problem of anomaly
detection in this paper mainly includes four aspects: file
type identification, face detection, video direction recogni-
tion and audio detection.

File type identification is relatively simple, it is gen-
erally implemented through methods based on statistical
characteristic (Zheng et al. 2007) and content (McDaniel
et al. 2020). The file types involved in this paper are rela-
tively fixed, so we choose simple suffix name matching
to realize file type identification. There are many studies
on video face detection. Keke et al. (2008) conduct face
detection by using the face detection function in Open
CV. Goyal et al. (2017) conduct an in-depth study of face
detection using open CV, Ma et al. (2018) use the multi-
task cascaded convolutional neural networks to realize
the frontal and the non-frontal face detection, this paper
does not cover the non-frontal face detection, so we chose
Open CV (2016) which is easy to implement face detec-
tion. The detection of video direction is rarely involved in
other problems, and relevant researches are scare. Accord-
ing to the specific problems in this paper, we choose to
use the comparison of specific parameters to realize the
detection of video direction. In this paper, it is difficult to
solve the audio detection problem, and many researchers
have done related researches. Muda et al. (2010) used Mel-
Frequency Cepstral Coefficients (MFCC) to extract sound
feature, and used the Dynamic Time Warping (DTW) to
realize sound recognition. Yu et al. (2006) added Linear
Prediction Cepstrum Coefficient (LPCC) on the basis of
MFCC to describe sound feature, and used the methods
of vectorization and DTW to realize speaker detection.
Ali Technology (2018) makes use of the MFCC charac-
teristics of human voice samples and non-human voices
samples and the Inception-V3 model of CNN to realize the
prediction of voice audio files. Based on MFCC + CNN,
Wei et al. (2018) used random forest to classify audio,
this method improved the accuracy of audio classifica-
tion. Zhang (2019) replace CNN with ResNet to promote
the accuracy of ESC recognition task. And Huang et al.
(2020) used the multi-mode neural network to cluster the
voices of different speakers (teachers and students) in the
course audio, then realized the differentiation of multiple
speakers by text matching. Most of these researches are
aimed at specific kinds of problems; they are temporarily
unable to solve the audio detection problem. The audio of
video homework is different, as it mainly consists of the
voices of other students in the student’s living environ-
ment. Due to the big student’s population and overlapping,
this problem cannot be solved by matching voice print
features. Therefore, we choose to use MFCC to describe

audio features of video homework and use the trained clas-
sifier to detect the sound clarity of video homework.

4 Abnormal Video Homework Automatic
Detection System (AVHADS)

Based on the above questions and related researches, this
paper puts forward the AVHADS (Abnormal Video Home-
work Automatic Detection System) which can realize
the automatic detection and feedback of abnormal video
homework.

4.1 System framework

The whole system is divided into four modules. The first
module is file type Identification which adopts the file suf-
fix (zip, rar etc.) matching to realize file type identification.
In the module, after uploading the video file, the system
will detect the direction of the video. The system adopts the
comparison of video length and width to determine whether
the video direction is in the normal landscape state. If the
direction of the video is correct, it invokes Open CV face
detection classifier to identify whether there are students in
the video homework. If there is a face in video, the system
will detect whether the audio of the video homework is clear
voice or not. If the homework file passes the detection, it
will be uploaded successfully. When a certain module is not
satisfied, the system outputs a reason of failure to upload
homework. The whole system framework is shown in Fig. 1.

As file type recognition and image direction detection can
be realized by simple parameter comparison, the paper will
not be further discussed in detail.

4.2 Face detection

There have been many studies about face detection. The
Open CV (Open Source Computer Vision Library) (Bradski
2008), which is developed by Intel, is open source library of
visual algorithm and image processing. It is quite mature and
widely used in face detection and recognition. This paper
chooses alt2 classifier (haarcascade_frontalface_alt2. XML)
to realize video work face detection. And it proves that this
classifier performs better in Open CV (Lian 2016). The file
of the classifier contains Haar-like features describing vari-
ous parts of the human body. It realizes the classification
of faces and non-faces through Integral image, AdaBoost
algorithm and cascade classifier.

Haar-like feature is a way of feature representation based
on the differences between black and white pixels in gray
images. It includes three forms: edge feature, linear feature,
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File Type Identification

:

Video Direction Recognition

Input

.
.

Output
Results

Face Detection

Audio Detection

AVHADS

Fig. 1 System framework

Fig.2 Haar-like features based
on human eye features

Fig.3 Integral image

and center feature. Viola and Jones (2001, 2004) optimized it
and applied it to face feature extraction. Lienhart and Maydt
(2002) further expanded it and eventually applied it to Open
CV classifier. Figure 2 shows Haar-like features based on
human eye features, it is a kind of edge character, and the
area of the black pixel represents the eye color darker than
the surrounding area.

Integral Image is a fast method proposed by Viola and
Jones (2001) to extract Haar-like features. It is a matrix
representation method that can describe global information
(Huang et al. 2005). It represents each point on the image
as the sum of all pixels in the upper left of the point. Image
feature representation can be realized by adding and sub-
tracting pixel points between different rectangles. As shown
in Fig. 3, point I can be expressed as the pixels sum of A,
B, C, D, the pixel sum of D area may be expressed by the
I, + I, — I,. Integral Image improves the efficiency of Haar-
like feature representation.

@ Springer

AdaBoost algorithm is a kind of adaptive algorithm,
which seeks the optimal classifier through numerous loop
iteration (Lin 2013). Different facial features represent dif-
ferent classifiers, namely weak classifiers (He and Cheng
2018). Through multiple training iterations, the weak classi-
fier with better classification performance is selected to form
a strong classifier, and the final classifier is formed through
the cascade of strong classifiers.

The main process of Haar classifier is that using the slid-
ing window and Integral Image to achieve rapid traverse of
gray image and Haar-like features calculation. Next through
AdaBoost algorithm based on the Haar-like features to train
face weak classifier and build strong classifier, and then
through multiple strong classifier combined enhancing the
effect of classification. As a result, face classification can be
realized. The process is shown in Fig. 4.

Here we use haar classifier of Open CV to realize face
detection in video homework that has been trained through
the above process. Specific face detection process is that
the video homework is divided into frames of images. After
image gray-processing, the detectMultiScale() function in
the trained alt2 identifies whether there are faces in images.
The process is shown in Fig. 5.

4.3 Audio detection

Noises are inevitable when students record video homework
in the dormitory or classroom. Most of the noises are stu-
dents’ conversation voices and other noises around them.
The existing research on audio classification and detection
focuses on specific audio matching, speaker recognition
and content extraction, which cannot solve the problem of
audio detection of students’ video homework. Therefore, we
need to use the audio data from students’ homework to train
model to realize audio detection (Fig. 6).
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video homework and set them as noise samples manually.
Then, we choose 42 samples from qualified video homework
and defined them as clear samples. And we select the audio
detection model with higher accuracy through training.

Audio detection is divided into two parts: audio feature
extraction and detection model training.

4.3.1 Audio feature extraction

Audio feature extraction is to identify the noticeable features
in the audio and eliminate the rest of the redundant informa-
tion. Basing on the relevant studies on audio processing and
the need for the sound clarity of students’ video homework,
we select Mel-Frequency Cepstral Coefficients (MFCC)
based on human ear perception characteristics (Chundong
et al 2019) to describe the characteristics of clear audio and
noisy audio. The process is as follows (Li et al. 2017 and
Lingnizhan 2019).

(1) Pretreatment
The audio pretreatment includes pre-emphasis, fram-
ing and windowing.
The purpose of pre-emphasis is to highlight the high
frequency formant. The filter coefficient is set as 0.97
in the pre-emphasis, and the formula is:

The audio is decomposed into shorter frames and pro-
cessed as steady-state signals, and the smooth transition
from frame to frame is realized through the partial overlap
between each frame. Basing on the short-time stabilization
characteristic of the audio of the student video homework,
we frame the signal into 25 ms, set frame shift=10 ms and
N=512. And each frame (S;(n)) multiplied by the Ham-
ming window (W(n)) to increase the continuity of left and
right ends and reduce the leakage in the frequency domain,
and we set @ =0.46. The formula is:

W(n,a) = (1 —a)—axcos(;’i’ll),n=0,1,2,...,N—1
2
S,(n) = S;(n) X W(n) &)

(2) FFT
The frequency domain signal Xi (k) of each frame is
obtained by the Discrete Fourier Transform. The for-
mula is:

J2rkn

N
Xk =Y X(me v, 1<k<K @
n=1

@ Springer
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where i is the number of frames and K is the length of
DFT.
(3) Mel filter bank

The power spectrum E (I, k) is obtained by taking
the square of the result of FFT operation. It was filtered
through a filter to map the linear spectrum to the Mel
nonlinear spectrum based on auditory perception. The
conversion formula is as follows.

The formula for converting from frequency to Mel
scale is:

Mel(f) = 2595 * log,, <1 + %) 5)

To go from Mel back to frequency:
f=700(10%% 1) ©)

Then the energy of the power spectrum of each frame in
the MEL filter is calculated:

N-1
SE(i,m) = Y E(i,k)H,(k),0 <m <M 7
k=0

where i is the frame number, K is the spectral line k in the
frequency domain, H,,(k) is the frequency domain response
of Mel filter, and M is the number of filters. In our experi-
ment, we set M =24,

(4) Discrete Cosine Transform (DCT)

Logarithm of the energy obtained through the filter is
taken decorrelation processing by DCT to obtain the MFCC.

N-1

Cli,m) =Y SE(i,m)cos <M
m=0

>, O0<n<L
M

®)
where i is the frame number, M is the “mth” filter, and L
is the parameter order of MFCC. In this experiment, we set
L=12.

Finally, we use the plt function and related parameters to
obtain the MFCC spectrum diagram of audio.

MFCC feature were extracted with the above process to
describe the audio features of the manually screened sam-
ples. The audio in 56 video homework selected manually
were extracted. Then, first 3.5 s of the audio were inter-
cepted. The integrity features of audio were preserved by
pre-weighting, framing and windowing. After that, filter and
DCT transformation, the MFCC feature of the audio in video
homework was extracted through FFT. The extracted MFCC
feature image will be used as the input of the audio detection
classification model.
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4.3.2 Model training and evaluating

The distinction between clear and noisy samples is essen-
tially a dichotomy problem, so we can use the classification
algorithm to realize the audio detection of video homework.
Essentially, classification algorithm is to distinguish samples
with different features, and the computer learns features to
distinguish different categories. We choose more classical
KNN, SVM and CNN models to train the manually screened
data sets, and compare the training effect of using common
spectrum features and MFCC features to describe the audio.
Then, we select the training model with higher accuracy and
apply it to the audio detection in the system.

(1) KNN

K Nearset Neighbor Classifier (KNN) was proposed
by Cover and Hart (1967). KNN has been widely used
in many fields because of its simplicity and high clas-
sification accuracy (Zhang et al. 2008). It calculates
the adjacent sample of the predicting samples based
on the distance function, and confirms the category of
the predicting samples according to the category of the
adjacent sample. The category of predicting audio sam-
ples of the video homework is determined by the num-
ber of the category of the nearest K samples. Among k
adjacent samples, the predicting sample is regarded as
a clear sample if there are more clear samples. The pre-
dicting sample is regarded as a noisy sample vice versa.
Figure 7 shows an example of KNN classification when
K =6. The experiment invokes the KNeighborsClassi-
fier() function to realize the training of KNN.

(2) SVM

Cortes et al. (1995) proposed support vector
machines (SVM), it has its unique advantages when
solving small sample, nonlinear and high dimensional
pattern recognition problems (Liu et al. 2003). SVM
searches for the optimal classification surface based on
two types of sample data, which not only enables the
two types of samples to be separated without error, but
maximizes the classification interval between the two
types (Vapnik 1997). The experiment invokes the svm.
SVC () function to realize the training of KNN.

Fig. 7 K nearset neighbor classifier
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(3) CNN

With the development of deep learning, CNN has
been widely used in many fields. Based on labeled
sample data, it learns the sample features of different
categories through iterative calculation to achieve clas-
sification. This experiment uses a five-layer convolu-
tional neural networks to realize the classification train-
ing of video homework audio (Fig. 8), which includes
two convolutional layers, two pooling layers and a full
connection layer. The specific parameters of each layer
are as follows:

Input: spectrum diagram of 128%128%*3.

Layer1: convolution layer, convolution kernel size is
(5,5), the number is 64, strides=1;

Layer2: pooling layer with kernel size of (2,2);

Layer3: convolution layer, convolution kernel size is
(5,5), the number is 128, strides=1;

Layer4: pooling layer with kernel size of (2,2);

Layer5: full connection layer with 512 neurons.

We select ReLLU as activation function. The features
of sample spectrum diagram extracted by the convolu-
tion layer are inputted the ReLU function in the form of
vector to nonlinear transformation. The ReLLU function
converges quickly and calculates easily. Problems are
not detected in the gradient disappearance (Kutyniok
2019). Its function formula is:

ReLU(x) = max(0, x) C))

Our experiment is actually a binary classification
problem. Therefore, we choose the cross entropy func-
tion as the loss function. It can measure the effect of the
model and is relatively easy to calculate. The prediction
probability of the positive sample is p and the nega-
tive sample is 1-p, and its calculation formula is (Ezail
2019):

1
L=—5 X [ixlog (p;) + (1) xlog (1 - p))]
(10)
where y; =1 if i sample is positive and y;=0 if i sample
is negative.

At the same time, we choose the Adam optimizer pro-
posed by Kingma and Lei Ba to optimize the experiment,
it has the advantages of high computational efficiency,
simple implementation and small memory occupancy
(Kingma and Ba 2014).

In the audio detection experiment, clear samples and
noisy samples were input into the training model in the
form of sample-label. The average accuracy of model was
taken as the evaluation index to compare the effectiveness
of the model in audio detection after lots of training. The
experimental results are shown in Table 1.

Table 1 Results

Method The average
accuracy (%)
Spectrum + KNN 58.33
Spectrum+SVM 73.33
Spectrum+ CNN 71.84
MFCC+KNN 92.38
MFCC+SVM 89.58
MFCC+CNN 81.17

According to Table 1, the average accuracy of
MFCC + KNN reaches 92.38%, which is optimal in
the comparison experiment and can be well applied
to audio classification. Therefore, this system chooses
MFCC + KNN method to realize audio detection of video
homework (Fig. 9).

4.4 System application and evaluation

The final system framework is shown in Fig. 10.

We have tested the system with the collected video home-
work, the accuracy rate of the system reached 84.26%. The
system detected 89 unqualified video homework within
5 min and 42 s, which is much faster than a few hours of
manual screening. In the detection of individual homework,
the system provides prompt feedback to students when they
submit homework. Compared with the method of manual
screening by teachers, this method is much more efficient.

5 Conclusions

Automatic detection of the unqualified video homework is
getting more important as video homework becomes a more
popular. This paper puts forward the AVHADS (Abnormal
Video Homework Automatic Detection System), which is
based on the problem of uploading video homework in “big
data acquisition and processing project of actual combat”
and other courses. Based on MFCC feature and CNN to
realize the automatic detection and feedback of abnormal
video homework, the system uses suffix and parameter iden-
tification, Open CV, and the audio classification model. It
shows that the AVHADS is feasible and effective through
experiments.

In conclusion, AVHADS can realize preliminary detec-
tion of the unqualified video homework, which is much more
time-saving and can sent feedback to students promptly.
Nevertheless, the accuracy of the system can be further
improved through training. In addition, this system is only
the preliminary form detection of students’ video homework,
and it does not review the specific content of homework.

@ Springer
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In the further researches, facial expression analysis, tone
change, voice pause and other features can be combined to
realize automatic review of video homework with artificial
intelligence technology.
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Abstract. Automatic identification of coreference and the establishment of cor-
responding model is an essential part in course syllabus construction especially
for the comprehensive Universities. In this type of tasks, the primary objective
is to reveal as much information as possible about the course entities according
to their names. However, it remains a difficulty to most of the latest algorithms
since the references to courses are commonly in line with the specifications of
each University. Thus, it is important to link the course entities with similar iden-
tities to the same entity name due to the contextual information. To resolve this
issue, we put forward a graph neural network (GNN)-based pipeline which was
designed for the characteristics of syllabus. It could provide both the similarity
between each pair of course names and the structure of an entire syllabus. In order
to measure the performance of presented approach, the comparative experiments
were conducted between the most advanced techniques and the presented algo-
rithm. Experimental results demonstrate that the suggested approach can achieve
superior performance over other techniques and could be a potentially useful tool
for the exact identification of the entities in the educational scenarios.

Keywords: Knowledge point - Convolutional neural network - Coreference
resolution

1 Introduction

Coreference resolution has become one of the most popular research fields for detecting
the same entities in various practical scenes [1, 2]. And a large amount of algorithms
have been provided to address the task of coreference resolution in natural language
processing (NLP). However, none of them has been specifically designed for the entity
discovery for the syllabus in University. For instance, in the work of [3] alearning method
was presented to coreference resolution of noun phrases in unlimited text. One small and
annotated corpus was leveraged as the dataset to produce a certain type of noun phrases
like pronouns. Within this study, the entity types are not confined to specific categories.
Kottur et al. [4] focus on the visual coreference resolution issue, which consists of

© Springer Nature Singapore Pte Ltd. 2021
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determining one noun phrase and pronouns whether refer to the same entity in a picture.
A neural module network is employed for addressing this problem through using two
elements: Refer and Exclude that could execute the coreference resolution in a detailed
word level.

Since most of them focus on the association between each pair of entities rather than
their contextual environment, it is also difficult for the previously proposed techniques
to be adapted to the educational background. However, the rapid development of modern
society proposes the higher requirements of students, the corresponding resources related
to syllabus have grown greatly especially in the Universities. Therefore, the recognition
of the same entities with similar or dissimilar names become much more complicated
than ever before.

Meanwhile, the deep learning-based techniques have shown their performance in var-
ious NLP-oriented applications. For instance, Attardi et al. [5] propose an architecture
of deep learning pipeline for NLP. A group of tools are built for creating distributional
vector representations and addressing the NLP tasks in this work. In total, three tech-
niques were introduced for embedding creation and two algorithms were exploited for
the network training. And the convolutional network plays a vital role in this approach.
In [6], a joint multiple-task model is introduced as well as a strategy for adapting its
depth to the complexity of the tasks. Each layer contains the shortcut connection to both
the word embedding and low-level predictions. One regularization with simple structure
is used to implement the optimization of the objective function.

Recently, the graph neural network (GNN) could be a valuable deep learning model
for implementing the coreference resolution tasks. Originally, GNN was used to deal
with the non-Euclidean data. For instance, in the work of [7], a scalable approach based
on a variant of convolutional neural network for semi-supervised classification within
the graph structure data. Different from the traditional convolutional neural network,
GNN is supposed to address the issues directly on graphs rather than the Euclidean
data such as pixel images. And the original convolution operation is modified into the
spectral graph convolution with the localized firstorder approximation. Both the local
graph structure and the features of each node in the graph could be extracted with GNN.
For clinical applications, a supervised GNN-based learning approach for predicting the
products from organic reactions given the reactants, reagents, and solvents [8].

Base on the above analysis, we put forward a GNN-based pipeline trained by 1,312
pairs of entities for coreference resolution task. To note that all of the entities are extracted
from the syllabus of the Universities in Shandong Province, China. The proposed GNN
model adopts the spectral convolution operator as its primary computation unit. And
each manually collected course entity is independently fed into the proposed GNN as
one node of the whole graph of syllabus. Meanwhile, the similarity of each pair of entities
and the corresponding adjacent relationship are taken as the characteristics of the nodes
in the graph. In the trainings performed on the dataset, the parameters including the
convolution and pooling layers’ operators as well as the characteristics of the nodes
could be optimized iteratively. With the labeled entities pairs, the trained GNN could be
used to resolve the coreference in the given a new pair of course entities.
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To measure the performance of the presented method, the comparison experiments
were carried out on the samples of data collected manually between latest techniques
and the presented approach. The corresponding results demonstrate that the presented
GNN-based pipeline outperforms other techniques.

In general, this work has at least the following significance as:

e A GNN model is introduced to implement the coreference resolution task in course
syllabus of Chinese University.

e The association between each pair of nodes in the presented graph structure could be
used to represent the association between each pair of entities in the syllabus.

e Experiments on the real samples could demonstrate that the presented method is one
potentially invaluable technique for coreference resolution.

The rest of this paper is as follows. In Sect. 2, we provide the concrete details of
the presented approach. The results of the experiment are described in Sect. 3 and the
conclusion is depicted in Sect. 4.

2 Methodology

2.1 Input of the Proposed GNN

According to Fig. 1, the proposed deep learning model adopts the similarity of each
pair of entities and the corresponding adjacent relationship as its input. Each node in the
input denotes one entity within the course syllabus and the link between each pair of
nodes represents both the connection of the corresponding entities and their similarity.
To note that the length of the link does not equal to the similarity of a pair of nodes.

2.2 Graph Convolutional Neural Network

1) Definition
Itis assumed there are n entities (i.e. the course names) in general, C; = [Cy, Ca, ..., Cy].
Each syllabus could be denoted by a matrix C; € R™*", where m is the number of course
in each syllabus, n is the dimensionality for the feature vector extracted from the original
course samples and n; € {0, 1}. The dataset from the syllabus could be represented with
one weighted graph with a data structure of tuple G = (V, E, W), where V denotes the
m nodes in the graph, E represents the whole group of edges in the same graph, and
W e R™*"i ig the corresponding adjacency matrix. Meanwhile, is the weight assigned
to the edge, which links V; € V to V; € V. To note that the value of the association (the
edge) denotes the similarity of the connected entities. Therefore, it has been set as one
hyperparameter in the following experiments.

The convolutional operator illustrated in Fig. 1 approximately equals to the multipli-
cation operation in the spectral domain and relates to the common convolution operator
in the time domain. The whole process could be mathematically formulated as follows:

L=1I,—D 2WD? (1)
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where D denotes the matrix degree and I, is the an identity matrix.
As mentioned by Defferrard et al. [9], the Laplacian matrix then could be represented
by using Chebyshev polynomials:

Tk (L) = 2LTx—1 (L) — Tk—2) (2)

where To(L) = 1 and T (L) = L.
To note that a polynomial ordered by K can generate K filters without bias. And, the
filtering of a signal with K filters could be implemented with:

o=goL)xc=) =ObTu(@e (3)
where c denotes a course from the syllabus dataset for, L = ﬁ — I; and NpaxAmax
is the highest eigenvalue of the normalized L. Therefore, the output of the 1™ layer for
each sample in a GNN can be formulated as:
Fin
Op =) ggLicy,i (4)
i=1

Where Fg; is the outcome filter and Fj, represents the inputfilter that would yield
Fout X Fout vectors, «9il € R¥ are the Chebyshev coefficients, and QSI . 18 the input feature
map for sample c at layer /.

2) Network architecture

The structure of the proposed GNN is provided in Table. 1. Totally, it is composed of
5 convolutional layers. No pooling operation is used in the network architecture for
conserving the completeness the extracted features. The dropout rates for 2nd, 3rd, 4th,
and 5th convolutional layers are 0.4.

Table 1. Network architecture of the proposed GCNN.

Table Layer
head

Conv | Conv | Conv | Conv | Conv | Conv | Classifier

Channels | 32 32 64 64 128 | 128 |2
K-order 9 9 9 9 9 90 |N/A
Stride 1 1 1 1 1 1 |N/A

The initial training rate of the proposed GNN is 0.001. The training is conducted
with a fixed 600 steps. The learning rate would decrease by a factor of 0.5 once the
validation accuracy drops in two consecutive rounds.
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Fig. 1. The method of the presented GNN

3 Results and Discussion

The comparison experiments on the manually collated samples between latest techniques
and the presented one to measure the performance of the presented GNN-based pipeline.
And the results of the experiment as well as the analysis are provided in the following
section.

3.1 Dataset

The proposed GNN is trained solely on samples data collected manually of course entities
according to the syllabus in Universities of Shandong Province, China. In total, 1,312 pair
of entities (600 of them are coreference) were manually collected from the raw materials.
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Two educational experts were asked to perform the labeling tasks. Furthermore, none
of the data augmentation techniques has been adopted to increase the diversity of the
data samples due to the similarity of the course entities (only the course names). The
adjacent matrix of the entities and the similarity of each pair of entities were both taken
as the input the proposed GNN pipeline.

3.2 The Setting of the Hyperparamete

To determine the optimal setting of the hyperparameter as mentioned in Sect. 2.2, the
classification experiments with different values of this hyperparameter from 0 to 1 with
step of 0.1 were carried out and the corresponding accuracy is illustrated as Fig. 2.

Since the highest accuracy is achieved when we set A at 0.5, the value of 0.5 is
adopted in the following experiments. Accordingly, the value 0.5 is used during process
of training, testing, and evaluation.

In total, 70% of the samples are taken as the training set, 20% as the evaluation
set, and the remaining are used as the testing set. The presented GNN has been fine-
tuned by back propagation mechanism. Graphics Processing Unit (GPU), which has high
performance, is employed in the presented GNN, and the learning rate of the Tensorflow
deep learning platform is set as 0.01.
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Fig. 2. Performance of the proposed GNN with different

3.3 Experiments

To measure the performance of the presented GNN-based pipeline, the comparison
experiments between latest [ 10—13] and the proposed techniques were carried out on the
data samples collected manually.

As illustrated in Table 2, our technique outperforms other coreference resolution
techniques in accuracy significantly.
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Table 2. Performance comparison between latest and the presented GNN-based approach.

Methods Accuracy (%)
Lee et al. [10] 83.25
Meng et al. [11] 87.03
Pandian et al. [12] | 86.47
Agarwal et al. [13] | 90.13
Our method 98.56

3.4 Analysis

According to performance comparison between the latest and ours on the data samples
collected manually, we could observe that effectiveness of the proposed GNN-based
approach. Through transferring the coreference resolution tasks into the neighboring
relationship between each pair of nodes in the non-Euclidean graph, the introduced GNN
could reveal both the association between each pair of entities and the corresponding
similarities. Meanwhile, the accuracy obtained could satisfy the practical requirement
for course syllabus.

The proposed GNN could significantly enhance the classification of coreference.
Since we set different A to carry out the performance comparison experiments in Sect. 2.2,
which is used to represent the similarity between the unknown similarity between one
pair of entities.

4 Conclusion

The accurate identification of the coreference of a pair of course names is a poten-
tially valuable tool for the automatic construction of course syllabus in Universities in
China. A large amount of researches have paid attention to this area and have shown the
effectiveness and efficiency of these works. However, most of the them did not aim at
addressing the specific requirement of course syllabus. To bridge the gap, we propose a
GNN-based network with transferring the coreference resolution issue into determining
the node similarity in the graph. It offers an algorithm in an automatic manner.

This study offers at least the following contributions. First of all, a GNN designed for
course syllabus scenarios is presented to implement the classification of coreference and
non-coreference entities. Secondly, the original coreference resolution issue is trans-
ferred into a similarity measurement problem under the graph. Finally, the presented
GNN outperforms other methods.

Next, we will go on study the extension of GNN and apply them in various fields,
such as natural image processing [14], medical image processing [15] and [16].
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Abstract. The emergence of a large number of online learning platforms changes
the learners’ demands and learning styles, thus the society puts forward higher
requirements for the personalization, intelligentization and adaptability of learn-
ing resource platforms. For large-scale, multi-source and fragmented micro-video
learning resources and personalized education problems, based on micro-video
online learning resources data, the paper studies the accurate, comprehensive and
usable micro-video learning resources portrait method. And through the applica-
tion of deep learning technology, it studies the theory and method of micro-video
learning resource data analysis and personalized learning resource recommenda-
tion. It explores and forms the basic theories and methods of data-driven micro-
video learning resources analysis to support the research of personalized education
theories and methods.

Keywords: Micro-video - Learning resources - Resource portrait - Personalized
recommendation

1 Introduction

Micro-video learning resources have the characteristics of multi-source, multi-
dimensional and fragmentation. It can meet learners’ ubiquitous, mobile and person-
alized learning characteristics and requirements in the age of intelligence. Especially
because of the COVID-19 in 2020, micro-video learning resources online have attracted
unprecedented attention. Massive micro-video learning resources promotes the teach-
ing from “curriculum” to “knowledge point”, and at the same time, the knowledge
transfer has changed from the linear structure to the networked structure, and the tra-
ditional teaching methods and the recommendation of learning resources cannot fully
meet the learning needs of learners. In addition, people’s learning is based on knowledge
points and its logical relationships, and learners’ previous knowledge and experience will
greatly affect the learning effect [1]. So it has great research significance to organize the
existing micro-videos to explore the accurate, comprehensive and usable micro-video
learning resources portrait method and personalized learning resource recommendation.

© Springer Nature Switzerland AG 2021
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2 Related Work

2.1 Learning Resource Portrait

In China, the study of resource portrait and its application is the research focus for
both pedagogy and computer science researchers. Professor Yu Shengquan proposed
the framework of international standards for learning meta-level from the perspective
of basic education [2]. Professor Yu Ping and Zhu Zhiting put forward the content
shareability standard of open education resources [3]. Professor Yang Jiumin studied
various interaction designs in videos from the perspective of learning effects of video
resources [4]. These studies focus on video learning resources portrait and its applications
in the foundation education. There is a lack of research on fine-grained and fragmented
micro-video learning resources in higher education.

2.2 Micro-video Learning Resource Portrait

Micro-video learning resource portrait refers to the use of consistent concepts, rela-
tionships and properties to describe micro-video learning resources under certain tech-
nical specifications. Jiang et al. [5] proposed a multi-modal LDA model to mine the
content portrait of video learning resources. Minxin et al. [6] used the existing classi-
fication relationships in text mining and domain ontology to find candidate keywords
that can represent semantic relationships. Yang et al. [7] proposed an attention mecha-
nism based on relation representation to extract the directed relation information among
elementary mathematical knowledge points. These existing researches focus on text,
they only extract the low-level features, and They don’t extract the relationship between
multi-source network knowledge.

2.3 Personalized Learning Resource Recommendation

Atpresent, the existing personalized learning resources recommended method which can
be roughly divided into the following types: based on collaborative filtering (CFB) [8],
based on the content (CB) [9], based on sequence mining (SMB) [10], mixing method.
These researches didn’t fully consider the semantic part of learning resources and paid
little attention to the logical structure and the systematization of learning resources.

Therefore, based on unsolved problems in the above studies, this paper explores the
portrait and application of micro-video learning resources, and proposes a method to
carry out learning resources portrait and personalized recommendation.

3 Portrait and Application Analysis of Micro-video Learning
Resources

The main system framework of this paper is shown in Fig. 1, which mainly includes the
micro-video learning resources portrait of and the personalized recommendation.
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Fig. 1. System framework

3.1 Micro-video Learning Resource Portrait

Micro-video learning resource portrait mainly includes micro-video learning resource
content portrait and micro-video learning resource relationship portrait.

1. Micro-video learning resource content portrait

Micro-video learning resource content portrait mainly includes the concept and proper-
ties of micro-video learning resources. When the content layer of micro-video learning
resource is depicted, it is necessary to restore the source properties of the learning
resource and label these properties. Specific as follows:

Firstly, we should extract the content feature of micro-video learning resource. Because
of online learning resource covers all disciplines and fields and their content creators have
different levels of knowledge, the same knowledge exist many different expressions, and
it is not reality to determine the features of micro-video learning resources artificially.
Therefore, we should study how to combine text, image and audio to mine the content
features of micro-video learning resources. These features not only include low-level
features such as keywords, but also contain a high-level feature, such as discipline,
knowledge domain, knowledge unit, knowledge level, etc.

Secondly, we should aggregate micro-video learning resources. Different from basic
education, which has standardized subject knowledge system, the knowledge system of
higher education is open, the knowledge points are named according to their respective
cultivation characteristics in higher education. Therefore, it is necessary to work out the
domain knowledge point label system based on the above content features.

2. Micro-video learning resource relationship portrait.

It contains structural relationship and content relationship.

Firstly, we need to extract the structure relationship. The logical relationship between
knowledge points may be different for different fields. A knowledge point may belong
to a number of knowledge fields, and each knowledge field corresponds to a number of
micro-videos. So the extraction of the micro-video learning resource relationship is a
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multi-dimensional problem. Therefore, we need to study how to combine text, image
and voice data to mine relationship features. These features should not only include
low-level features such as hierarchical relationship and association relationship, but also
include high-level features such as co-reference and preorder.

Secondly, we need to extract the content relationship. Micro-video learning resources
are based on the knowledge point granularity, itincludes concept, principle, test questions
and other types of content relations. Therefore, we need to study how to carry out transfer
learning based on small sample data such as expert knowledge to accurately predict
content relations.

3.2 Personalized Recommendation of Micro-video Learning Resources

It is implemented based on the above portrait and learner needs.

Firstly, the similarity of micro-video portraits is the basis of the recommendation
algorithm. It has multi-dimensional characteristics, and the dimensions are not the same.
Therefore, we need to study the measurement of the similarity of micro-video portraits.

Secondly, personalized recommend is based on micro-video portraits, and it is nec-
essary to fully consider students’ personalized learning needs and other constraints, such
as the learner’s professional background, previous knowledge, field experience, learn-
ing needs, learning objectives, and so on, so we need to study personalized micro-video
recommendation under multiple constraints.

4 The Implementation of Micro-video Learning Resource Portrait
and Application

Based on the problems that need to be solved, combined with the application analysis
of current artificial intelligence and other technologies, this paper proposes the method
of micro-video learning resource portrait and personalized recommendation system.

4.1 Micro-Video Learning Resource Portrait

The purpose of this paper is to study the iterative discovery method of the concepts
of content layer and hidden properties in multiple fusion of text, image and audio. In
this method, subjects, fields, knowledge level and relationships are taken as semantic
annotation factors. This technology is an important technology to solve the problem
of feature extraction of data-driven micro-video learning resources, and it is the basis
of personalized guidance. According to the technical characteristics of deep learning,
we think that a Convolutional Neural Networks (CNNs) data processing model can be
adopted to solve this problem. As shown in Fig. 2, during the construction of a federation
classifier for implicit propertics, the system extracts the content features of multivariate
learning resources data (such as text, image, audio, etc.), and combined with multivariate
data fusion, the system extracts the common features of multivariate data as the important
features of the classifier.
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4.2 Personalized Recommendation System

This paper designed a micro-video learning resource portrait similarity method based on
small sample. According to cognitive load theory, it provides appropriate methods to sup-
port the selection of micro-video learning resources. The collaborative filtering method
can also be used to achieve the recommendation of micro-video learning resources, so
it is necessary to calculate the portrait similarity of micro-video learning resources. In
the definition of computational portrait similarity, we not only consider the content fea-
ture and structure feature, but also consider the timing factor of micro-video learning
resources, and we use the latest change part of micro-video increment to calculate the
result similarity. Different from other research similarities, in the field of education,
whether the similarity of learning resources is accurate or not requires expert knowledge
for final verification. Therefore, the sample micro-video data set needs to be reviewed
online by corresponding experts and labeled as similar or not. Then, these labeled data
are used as training sets to make accurate similarity prediction for micro-video learning
resources. Multi-constraint personalized micro-video learning resource recommendation
needs to consider the matching degree of students’ personalized needs and micro-video
learning resource portrait. According to the principle of homogeneity, we can match stu-
dents who have similar personalized needs with micro-video learning resources which
have similar portraits. Graph Convolutional Neural Network (GCN) is a neural network
of learning graph structure, whose learning goal is to obtain the hidden state of graph
perception of each node. We can take micro-video learning resources as nodes, and take
their portrait as its characteristic value, then we can input this feature graph into graph
convolution network for training and obtain corresponding similarity results.
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5 Conclusion

This paper takes into account the disciplinary logic, domain and knowledge level of
micro-video learning resource data, and proposes to use deep learning method to integrate
multiple data such as text, image and audio to depict micro-video learning resources
accurately. And it proposes a personalized recommendation method to calculate the
similarity of micro-video learning resources by GCN. This paper explores and forms
the basic theories and methods of data-driven micro-video learning resources analysis.
In this paper, artificial intelligence technology is integrated into education, it provides a
feasible way for micro-video learning resource portrait and its application.
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Abstract

Domain knowledge graph has become a research topic in the era of artificial intelligence. Knowledge representation is the
key step to construct domain knowledge graph. There have been quite a few well-established general knowledge graphs.
However, there are still gaps on the domain knowledge graph construction. The research introduces the related concepts of
the knowledge representation and analyzes knowledge representation of knowledge graphs by category, which includes
some classical general knowledge graphs and several typical domain knowledge graphs. The paper also discusses the
development of knowledge representation in accordance with the difference of entities, relationships and properties. It also
presents the unsolved problems and future research trends in the knowledge representation of domain knowledge graph

study.

Keywords Domain knowledge graph - Knowledge representation - Entity - Relationship - Property

1 Introduction

Domain knowledge graph (industry knowledge graph or
vertical knowledge graph) is based on domain-specific
data. Domain knowledge graph is different from general
knowledge graph which contains common sense informa-
tion. Information in a domain knowledge graph is mostly
suitable for a specific industry. It contains more complex
knowledge and structure and plays an important role in
domain information integration. With the in-depth study of
knowledge graph and the progress of artificial intelligence
technology, the construction of domain knowledge graph
has more technical support, and studies of domain knowl-
edge graph have gradually become a heated research topic.

At present, most researches on knowledge graph con-
struction focus on the construction of general knowledge
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graph, and there are still gaps between the research of
domain knowledge graph construction which contains
more complex information and data. Knowledge repre-
sentation, as a first step to knowledge graph construction, is
the foundation of knowledge graph construction. Firstly,
this research introduces knowledge representation of clas-
sical general knowledge graphs and current typical domain
knowledge graphs. Secondly, it discusses the development
of knowledge representation according to the difference in
entities, relationships and properties.

The relevant concepts of knowledge representation are
introduced in the second part. The third part discusses the
knowledge representation of general knowledge graphs in
different categories; the fourth part introduces the knowl-
edge representation of typical domain knowledge graphs.
And some unsolved problems in knowledge representation
research have been presented in the last part.

2 Basic concept
2.1 Concept of knowledge representation
Knowledge representation is a set of rules to describe the

world. It is the symbolization, formalization or modeling of
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the knowledge. Different knowledge representation meth-
ods are different formal knowledge models. In the concept
of knowledge engineering representation, representation is
a computer model describing the natural world, and it
should meet the specific limitations of computers. There-
fore, representation can be understood as a kind of data
structure and a set of operations. It emphasizes the image
form of the information of the natural world in a certain
type of data structure in the computer and the processing
methods adopted for the stored contents [1]. Knowledge
representation defines the domain basic cognitive frame-
work, which defines the basic concepts in domain and the
basic semantic relationships between concepts [2].

2.2 Relevant concepts

Knowledge representation is a part of the study of
knowledge graph. Wang Haofen, a professor of East China
University of Science and Technology, believes that the
purpose of knowledge graph is to describe various entities
or concepts existing in the real world. Each entity or
concept is identified with a globally unique ID, which is
called identifier. Each property-value pair is used to
describe the internal characteristics of an entity, and the
relationship is used to connect two entities and describe
their associations [3]. Therefore, knowledge representation
not only involves knowledge, but also involves entities,
properties and relationships.

Entities refer to something that exists in the objective
world. Entities have distinction and can exist indepen-
dently. An entity is a basic unit of the knowledge graph [4].
In the knowledge graph, nodes are regarded as entities [5].
A semantic class/concept is an abstract name for a set of
things that have the same characteristics. A property refers
to a property value from an entity, which describes the
characteristics of this entity [5]. Relationships describe the
contact between two or more entities [4, 5].

Knowledge is the set of all facts, concepts, rules or
principles. Here, set is acquired and summarized by
observing, learning and thinking about various phenomena
in the objective world [3]. Knowledge includes language
knowledge, commonsense knowledge, encyclopedic
knowledge, domain knowledge, etc. Therefore, knowledge
graph can be divided into language knowledge graph,
commonsense knowledge graph, encyclopedic knowledge
graph and domain knowledge graph [6]; more broadly, they
can be summarized as general knowledge graph and
domain knowledge graph according to their scope of
application [4].

@ Springer

3 General knowledge graph

This section mainly introduces some general knowledge
graphs and analyzes their knowledge representation. Gen-
eral knowledge graph includes language knowledge graph,
commonsense knowledge graph and encyclopedic knowl-
edge graph. This section selected several typical general
knowledge graphs in different categories and analyzed
their similarities and differences in knowledge representa-
tion. These knowledge graphs are not built successfully at
one time, and each new knowledge graph is formed in the
optimization of the original knowledge graph. The
knowledge representation between them is different though
there are also some similarities.

3.1 Language knowledge graph

Before the popularization of the Internet, lots of original
expert systems and knowledge bases were constructed
artificially, among which the early representative model
was WordNet [6], and it can be regarded as a language
knowledge graph. WordNet is the achievement of the task
to develop a dictionary database undertaken by a group of
psycho lexicologists and linguists at Princeton University
since 1985 [7]. WordNet is regarded as an online electronic
(synonymous) dictionary system, which is a proposal to
combine traditional dictionary information with modern
high-speed computing more effectively [8]. Its knowledge
mainly comes from artificial construction, and we can
simply understand WordNet as an electronic dictionary
with some encyclopedic knowledge and real relationships.

WordNet assumes the role of a dictionary database, so
the division of concepts or entities is not very clear. In our
research, we will mainly analyze its knowledge represen-
tation through words. It takes the word as the smallest unit
and builds a set of synonyms with the same meaning
words. In addition, it defines a name for them and treats
them as a concept. For example, car, railcar, railway car,
railroad car—(a wheeled vehicle adapted to the rails of
railroad; “Three cars had jumped the rails”)—are a syn-
onym set for streetcars; each synonym set includes a
description of the concept. A word may have more than
one meaning, so it may appear in more than one synonym
set.

WordNet contains more relationships between words
than entities. It includes the following basic relationships:
synonym relationship, antonym relationship, hypernym and
hyponym relationship, whole and part relationship [7-9].
Synonym relationship is a most basic relationship in
WordNet, because word nodes are related by synonym
relationship. It refers to the relationships between words
with the same semantic meaning. Antonym relationship is
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mainly the relationships between the adjectives, and there
are direct antonym relationship and indirect antonym
relationship. Direct antonym relationship refers to the
relationships between words that have opposite meaning.
Indirect antonym relationship refers to the relationships
between a word and the antonym of its synonym, such as
Fig. 1 [8]; good and bad is the direct antonym relationship,
and great and bad is the indirect antonym relationship. The
hyponymy relationship (is kind of, is a generalization of)
mainly refers to the hierarchical relation between nouns.
For example, the hypernym of dog is the synset of animal,
and the hypernym of animal is the synset of organism. A
word may contain many hyponymy words. WordNet con-
tains 25 basic classes (final hypernym). WordNet also
includes the relationships between whole and part (is part
of), which means a is a component of b, a is members of b
or a is substance of b. Relationships in WordNet are gen-
erally connected by pointers, but some noun entities are
also connected by relational adjectives [8].

WordNet can be regarded as an electronic dictionary
with encyclopedic knowledge, and it contains some basic
features and functional properties. It takes some real things
in the noun set as an entity, such as robin, dog, apple, etc.
Their feature properties are linked to adjectives, and
function properties are linked to verbs. An entity is con-
nected with a descriptive property by property name, such
as WEIGHT(package) = heavy. It means that package has
a property WEIGHT, and the property value is heavy. An
entity and its functional properties are linked by pointers
between noun and verb sets.

3.2 Commonsense knowledge graph

Language knowledge graph (WordNet) realized the task of
adding some simple facts to knowledge network, but it
lacks representation of real events. Real-life events cannot
be described by one word, and general relationships and
properties also cannot show more facts in the real world. So
people build commonsense knowledge graph which
includes Cyc [10] and ConceptNet [11]. The knowledge in
Cyc is represented by higher-order logic; according to
concepts and assertions, Cyc uses argumentation to achieve
the reasoning of common sense knowledge based on con-
textual contents [12-14]. ConceptNet originated in the

) (_terrible )

y i TN /"f./ N ;“J‘”\
( good nonymy’_bad )

Fig. 1 Antonym relationship

Open Mind Common Sense (OMCS) project at the MIT
Media Lab, which was proposed by famous artificial
intelligence expert Marvin Minsky in 1999 [4]. It is a
crowd sourcing knowledge base and a semantic network.
ConceptNet contains a lot of common sense information,
which helps computers to understand the real world. It
extends the knowledge network that language knowledge
graph has built. This section focuses on the knowledge
representation of ConceptNet.

The node of ConceptNet is no longer a simple word, but
semistructured English segments. It is usually a compound
phrase or an action. ConceptNet contains more abundant
knowledge of the real world than WordNet. It focuses on
the common sense meaning of the natural language words
(Unnamed Entity). It will connect the concepts with a lot of
common sense and contains a lot of the complex rela-
tionships in real world. In addition, it can be better in
context-based reasoning, whose knowledge mainly comes
from OMCS project, expert knowledge base, purposeful
games and other knowledge bases. It is a knowledge base
automatically constructed by extracting knowledge
according to certain rules [4].

The concepts and entities in ConceptNet are mainly
composed with words or phrases. Najmi et al. [15] regard
that entities in ConceptNet are described by noun phrase
(NP). These phrases usually consist of one or more main
nouns as root, with one or more other words to describe this
main noun. Verb phrase (VP) is used to describe a concept
sometimes. These concepts are usually extracted from the
text of natural language [4]. They are more consistent with
our usual expression habits. Its nodes contain not only the
entity such as people, objects and regions, but also some of
our actual action states, such as drink coffee, eat breakfast;
these nodes help the expression of commonsense knowl-
edge. Compared with the simple knowledge in language
knowledge graph, ConceptNet passes commonsense
information to the computer. For example, an entity apple
is a fruit in WordNet and red is a property of it. But in
ConceptNet, it might correspond to Apple inc., rather than
a fruit. The specific property and meaning must be inferred
from its context.

ConceptNet5 includes 21 predefined and multilingual
generic relationships (e.g., IsA, UsedFor, etc.) and non-
formal relationships extracted from natural language texts
that are closer to natural language descriptions (e.g., on top
of, caused by, etc.) [4]. Compared with the hyponym
relationship in WordNet, ConceptNet can summarize
commonsense topics or categories by text and connect
them with SuperThematicKLine, such as buy food and
purchase food can be connected with buy by SuperThe-
maticKLine. In addition to simple relationships in WordNet
(IsA, PartOf, MadeOf, SimilarTo, etc.), ConceptNet also
contains many complex relationships in reality, such as fall

@ Springer
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off bicycle and get hurt connected by the relationship Ef-
fectOf. There is no such commonsense knowledge in
WordNet, nor as relationships [16]. Examples of Con-
ceptNet are shown in Fig. 2 [17].

Najmi et al. [15] analyzed relationships and properties in
ConceptNet from the upper ontology construction. They
believe that properties in ConceptNet are not defined like
general ontology relationships. Even if some properties are
logically incorrect, it may be “meaningful” in common
sense. For example, succeed as a property is connected
with a person through Desires [18]. It is not a property in
the ordinary sense. However, it conforms to our common
sense, so it is expressed in such way. They also pointed out
that ConceptNet also has a number of adjective phrases
(AP) used to describe properties, and they are often con-
nected with hasProperty. Some of the functional properties
are achieved by verb phrase (VP). For example, Movement
Forward is a verb phrase, and it can be linked to bike with
isCapableOf. Liu et al. [16] pointed out that if a property
appears on many nodes, and these nodes belong to one
parent node, this property can be extracted to the parent
node. For example, fruit is a parent node for apple and
banana, and sweet is a common property for them, so it can
extract (“sweet” PropertyOf “fruit”). In addition, some
adjective phrases which have modifiability can be con-
nected with entities as a property.

The main improvements in ConceptNet compared with
WordNet are summarized as follows.

ConceptNet uses an automated approach to build
knowledge graph. It includes lots of informal common-
sense knowledge accumulated from human experience in
the real world. On the node of entities and concepts, it is no
longer a single word, but a phrase which can contain cer-
tain state information. In relationships, in addition to
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Fig. 2 Example of ConceptNet
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simple relationships and category relationships, it also adds
fact relationships contained in the real world, such as
causative relationships, causal relationships, etc. In prop-
erties, ConceptNet extends the way to extract properties. In
addition, it also contains properties from commonsense.

3.3 Encyclopedic knowledge graph

Encyclopedia knowledge graph is mainly centered on the
open knowledge graph supported by LOD [19] project. It
mainly includes Wikidata [20], YAGO [21], Google
Knowledge Graph [22], Freebase [23], etc. Wikimedia
launched Wikidata in October 2012. It links pages which
has same theme and allows readers to add or change data
entries. Data in Wikidata are basically described by prop-
erty-value pairs. For some complex information, property-
value pairs are allowed to add dependencies property-value
pairs. YAGO is a large semantic knowledge base con-
ducted by the Max Planck Institute in Germany, and it has
a million entities and more than five million facts [6]. It
extracts facts from Wikipedia’s classification system and
information boxes and combines classification relation-
ships from WordNet [24, 25]. It describes event informa-
tion in more detail than Wikidata [26]. Google Knowledge
Graph [22, 27] was proposed by Google in May 2012. It
builds connection between entities and changes the rules of
search based on keywords. It generalizes the content of the
same topic and describes entities using structured fields. In
addition, it clusters entities and properties based on the
user’s Google retrieval data. Freebase is a semantic web
project started by a MetaWebin 2005. Its construction
based on Wikipedia and swarm intelligence [4, 6]. It also
allows to add or change data entries like Wikipedia. The
knowledge representation of encyclopedia knowledge
graph is relatively structured. In this section, we chose
Freebase to analyze the detailed.

Compared with the previous two knowledge represen-
tations which have defined relationships, the most notice-
able characteristics of Freebase are it does not control the
top-level ontology very strictly [23], and visitors can create
and edit the definition of classes and relationships by
themselves. It can be more flexible to express different
knowledge. Another notable feature of Freebase is that
knowledge is stored structurally in base. Freebase is an
open, shared, collaboratively built large-scale linked data-
base [4], as well as a practical, extensible, graphical,
structured database of general human knowledge. It is
inspired by semantic Web research and collaborative data
communities such as Wikipedia [28]. Freebase is built by
community member’s collaboration. Its main data sources
include database such as Wikipedia and the contributions
of community users. Freebase’s knowledge representation
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framework mainly includes the following elements:
Domain, Topic, Type and Property.

Each piece of information in Freebase is called a topic.
Topic can be a specific and meaningful data (such as
Arnold Schwarzenegger), or an abstract concept (such as PI
in mathematics, Christianity) [28]. It corresponds to the
node in the graph and contains information, which is
unique. Each Topic corresponds to a type (category) node,
and Type is equivalent to a classification of Topic. For
example, Topic “Yao Ming” can correspond to Type of
“Person” and “Athlete,” etc. Each Type represents a
unique category. However, in order to match the complex
information in real life, Type can be given a different name
[29, 30]. Type that belongs to the same domain can con-
stitute a Domain. This constitutes the basic structure of
Freebase: Domain -> Type -> Topic [30].

As knowledge in Freebase is structured, it uses a light-
weight classification system (Type System) [29]. There-
fore, it contains relationships and properties which are
different from the knowledge representation of WordNet
and ConceptNet. Jun [29] believes that the property is the
most important concept in Freebase. Property value can be
either a literal value or a relationship with other node (such
as “is a parent of”). In order to show the structure of
Freebase more intuitively, here is an example which is
provided by Ruan Yifeng, as shown in Fig. 3 [31]. The
core Topic is Arnold Schwarzenegger, which corresponds
to several types. Though a property is connected to the
node of Arnold Schwarzenegger, it also corresponds to a
property of Type. For example, Arnold Schwarzenegger
corresponds to Type: Person, the property of Person is
country of birth, its value is Austria. Topic: Arnold Sch-
warzenegger and Topic: Austria is connected by this
property, which is also a relationship between these two
topics [31]. Each Type involves different properties.
Therefore, Type can be regarded as a property container,
which contains the most commonly used properties needed
to describe a concept.

Another difference from the above two knowledge
representations is that Freebase proposes a new structure to
handle multiple relationships: CVT (Compound Value

( Austria )

coun_gy"éf birth property
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Fig. 3 Example of Freebase

Types). CVT is a node that does not require an explicit
name, which is used to express complex data [32]. It can be
understood as a table in which multiple relationships and
properties are stored, and this table is connected with node.
For example, in Fig. 4 [4], CVT describes multiple rela-
tionships about Obama’s tenure. When you look up Oba-
ma’s tenure, there is an implicit condition for looking up
the length of the tenure. They can be looked up as a whole
through the CVT. The multiple relationships contain “of-
fice position,” “from,” “to” [4]. The structure may be
more complex without the CVT.

The main differences of Freebase compared with the
above two are summarized as the follows:

Freebase contains a larger scope of knowledge. It
includes not only common sense and encyclopedic
knowledge, but also some knowledge of popular culture,
art, location information, etc. In structure, it does not have
the strict ontology constraints like the above two, and its
metadata are flexible to modify and add, and it can be
completed by users more conveniently. In order to reflect
users’ different opinions and understandings, there may be
conflict and contradiction in type and property [28]. It also
has CVT, a compound value type for storing complex data
that are not found in the above two databases. It uses a
more simple structure to display knowledge.

4 Domain knowledge graph

The above are some general knowledge graphs, whose
entities and concepts come from the common knowledge in
real life. In some areas with strong industry knowledge
background, they cannot meet the requirements fully.
Therefore, researches that focus on domain knowledge
graph emerged. Several typical domain knowledge graphs
are introduced in this section.

4.1 Geographic information knowledge graph
GeoNames [33] is a classical knowledge graph in the field

of geography, which contains over ten million pieces of
geographic information (area name, location, etc.), and it is

CVT o

/President of the Unite"a\}
\_ States of America

(/ Barack Hussein "\
L Obama /

to\ A{

\N‘ 2017.01.20 ‘

2009.01. 20 ‘

Fig. 4 Example of CVT
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mainly displayed in English [34]. GeoName data were
collected from the United States Geological Survey, the
National Statistical Office, the National Post Office and the
U.S. Army [35, 36].

GeoNames divides knowledge which contains nine
feature classes, which are subdivided into 645 feature
codes [37, 38]. The minimum feature set is the name,
coordinates of latitude and longitude, parent regions and
countries. It contains population data, aliases and links to
Wikipedia, etc. [39]. It treats countries or cities as entities
which corresponds to 19 pieces of information each. And
some of the information fields are allowed to be empty.
These pieces of information can be divided to two sorts.
One is property information, such as area, population.
These properties are basically geographical information
related to the region. And the other is relationship infor-
mation. For example, an entity can connect to feature
classes by feature codes. Level 1 administrative code ad-
minl code and level 2 administrative code admin2 code can
form hypernym and hyponym relationship [40]. Relation-
ships contained in GeoNames are relatively simple. And
these relationships are mainly based on the division of
administrative regions, geographical location, attribution,
geographic information etc. A simple example of Geo-
Names is shown in Fig. 5 [33].

The main differences of GeoNames are summarized as
follows.

In terms of knowledge scope, the knowledge GeoNames
contains is mainly from geographical field. Compared with
the previous knowledge graphs, it covers more geograph-
ical information. On the structure, the structure of the
GeoNames is relatively simple; the entities it contains have
fixed and uniform properties, so there is a standard
framework of knowledge representation structure. This is
quite similar to encyclopedic knowledge graph such as
Freebase, and it also supports user to edit data information.
Because it relates to geographic information, it links to
some specific map. This is not included in the general
knowledge graph.

LM/ China .>'

ol T
‘< Beijing >' COJIfY second-order
=S Y administrative division

= R
\ Jinan Shi )

{95969600
| km

/-»" e
‘\_;;Shandong _,.\' I
T —— il p
) name popu gon first-order
Province de Shandong, [m] ~admuustrat1ve dmsion/
Shan-tung Sheng... |\

Fig. 5 Example of GeoNames
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4.2 Knowledge graph of medical field

In the medical field, the construction of knowledge graphs
has also been explored. There are relatively complete
medical knowledge bases in this field, such as ICD-11 [41]
which uses a tree structure to describe diseases and UMLS
[42, 43] which use a structure form to store medical
information. And Chinese scholars have also constructed
knowledge graphs about traditional Chinese medicine
[44-46]. These knowledge graphs contain medical con-
cepts. Their structure is similar to the encyclopedic
knowledge graph. In this section, we chose CMeKG [47]
which contains more knowledge to analyze its knowledge
representation.

CMeKG is mainly composed of concepts of diseases,
drugs and diagnostic techniques and their relationships and
properties. At present, CMeKG 2.0 [48] has 11,076 dis-
eases, 18,471 drugs, 14,794 symptoms and 3546 treatment
techniques, and it includes 1,566,494 triples to describe
medical concepts, relationships and properties. It has being
updated and improved constantly. Its entities include dis-
eases, symptoms, medicines, etc. By far, the most impor-
tant entity is disease. It contains treatment options,
treatment drugs, diagnostic methods, symptoms, etiology
and other properties. The general knowledge graph does
not contain such detailed medical knowledge. CMeKG
mainly includes the relationships between diseases and
other entities, such as related causes, complications, related
diseases, etc. In addition, it also includes relationships
between symptoms and symptoms, drugs and drugs, etc.
Like the general knowledge graph, it provides nodes that
link to other knowledge bases. CMeKG is a simple Chinese
medical knowledge graph, and its practical application

- | T _
zi"j ﬂ ESE

i =S R EIERR ) S8 /

FIREL
B o -
odegill EFRARL
=hES
///
!’ b 7 ﬁé’f
I ABREE. . my —

Fig. 6 An interface for CMeKG
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needs more exploration. Figure 6 [48] shows an interface
for CMeKG.

The main differences of CMeKG compared with the
above knowledge graphs are summarized as follows:

In terms of knowledge scope, the knowledge CMeKG
contains is mainly from medical field. Compared with the
previous knowledge graphs, it covers more detailed med-
ical information. On the structure, its properties and rela-
tionships are completely different from other knowledge
graphs. Its properties and relationships are based on the
medical field.

4.3 Knowledge graph of e-commerce field

The study on knowledge graphs of e-commerce field star-
ted earlier. The e-commerce knowledge graph is relatively
mature and has been applied in various scenarios. Alibaba
built the e-commerce semantic base in 2013 [49], and it
includes six subsets, which are basic base, e-commerce
base, entertainment base, book base, living base and mis-
cellaneous base. It contains 33 first classes, 10 M entries
and 150 relationships. The simple structure is shown in
Fig. 7 [49]. This is a simple prototype of the e-commerce
knowledge graph.

With the increase in data in e-commerce industry, pro-
duct knowledge graph of e-commerce field is gradually
established [49-52]. The data source includes e-commerce
data, Web site information, industry information and
encyclopedic information. In product knowledge graph,
entities are the products and properties are the related
features about this product. Goods belonging to different
categories have different properties. For example, the food
product has color, smell, shelf life and other properties,
while the mobile phone product has accessories, model,
battery, screen and other properties. Relationships in pro-
duct knowledge graph can be roughly summarized as
complement (co-buy), co-view, substitute, describe, search
and IsA [52]. More broadly, it can be summarized as
synonyms relationship, hypernym and hyponym relation-
ship, holistic and partial relationship [51]; it is similar to
the language knowledge graph WordNet, but relationships
in product knowledge graph are more complex. Most

Category
Semantic
Labels

Weight

Category
Semantic
Labels

Word | fetionsh {Word i' Weighf.

PP UPTN |
iSegmentation
~ form | |

Fig. 7 Structure of e-commerce semantic base

relationships are N to N [52]. Taking mobile phones for
example, battery, mobile phone stents, audio speaker,
charger have complement relationship with Mobile phone.
But at a finer semantic granularity, they correspond to
accessory, structural attachment, enhancement and add-on.
So the semantic meaning of relationships which contained
in the product knowledge graph is more complicated.

With the upgrading of application scenarios, the
e-commerce cognitive knowledge graph has been gradually
constructed [53]. It mainly realized the function of com-
modity search and personalized recommendation. It
includes user knowledge graph, product knowledge graph
and scene knowledge graph. Through data fusion and
relationships extraction, it links the three knowledge graphs
to form the e-commerce cognitive knowledge graph.

Besides basic product properties, product knowledge
graph includes some labels, such as no salt, sugar free or
some keywords that users often search. These all are stored
in the knowledge graph as properties. These properties are
extracted from national regulations and user historical
usage records.

The data of the user knowledge graph are derived from
account information and historical usage records. In the
user knowledge graph, entities are users, relationships
between entities are social relationships and its properties
are different from other knowledge graphs. The user
knowledge graph contains general user information (name,
age, gender, etc.), which is similar to the general user
knowledge graph. Differences mainly lie in the label of the
user description. It labels the user by age or some historical
search data in e-commerce platform. Those labels are
included in the user’s properties, such as old person, early
pregnancy. And the purchasing power and preferences of
consumers can be inferred from their historical purchase
data, and those labels also can be included in the user’s
properties. These properties are not included in other
knowledge graphs.

In addition, the scene knowledge graph is built to con-
nect user knowledge graph and product knowledge graph
[53, 54]. Its main data source includes user’s search data,
product title, hot spots on the network and some industry
data. It is a unique knowledge graph in e-commerce field.
The scene in scene knowledge graph refers to the con-
ceptualization of user needs, and it is a conceptual node
abstracted from user’s demand characteristics. The scene
knowledge graph uses a short and precise phrase to
describe a class of user demands. It takes the implicit user
demand information as an entity and creates new nodes
which are not included in other knowledge graphs, such as
Outdoor Barbecue, Breakfast for Pregnancy, Keep Warm
for kids. The name of these nodes is from the eight cate-
gories in e-commerce concept vocabulary. The eight cat-
egories are Time, Location, Object, Function, Incident,
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Cate/Brand, Style and IP [54]. These scene nodes have
certain properties such as color, so the nodes do not have
special annotated properties. Relationships in the scene
knowledge graph are mainly hypernym and hyponym
relationship. Figure 8 [53] is a simple example of e-com-
merce knowledge graph.

Compared with other knowledge graphs, the differences
are summarized as follows.

In terms of knowledge scope, this knowledge graph
covers more e-commerce information and contains
e-commerce scenario knowledge. On the structure, it
enriches the contents of entities and creates new nodes. In
addition, it uses a graph as a bridge to establish the con-
nection between the two graphs, which are different from
other knowledge graphs.

4.4 Conclusion

Through the research on the knowledge representation of
several domain knowledge graphs, it can be seen that the
design of knowledge representation in domain knowledge
graphs is mainly related to the domain business require-
ments and the construction of domain knowledge graph can
refer to the structure and content of the general knowledge
graph to some extent. The main differences between
domain knowledge graph and general knowledge graph are
breadth, depth and granularities [2]. General knowledge
graph has a wider breadth, which covers more knowledge.
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Fig. 8 Example of e-commerce knowledge graph
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Domain knowledge graph which shows more detailed
knowledge within the field has a deeper depth. In addition,
there are some differences in the granularity of their
knowledge partitioning. The main reason for the differ-
ences lies in their different knowledge backgrounds and
data sources. Domain knowledge graph has more domain-
specific data and knowledge, so its entities and properties
may be quite different from general knowledge graph.

5 Research trends and prospects

There have been lots of researches which focus on general
knowledge graph, and some researches have focused on
knowledge representation learning, such as distance model
SE [55], translation model TransE [56]. Liu et al. [57]
summarized the method of knowledge representation
learning. Research on domain knowledge graph is emerg-
ing. Knowledge representation is the first step for knowl-
edge graph construction. Learning it helps beginners to
understand the concept of knowledge graph and lays a
foundation for domain knowledge graph construction.

For the research on domain knowledge graph construc-
tion, some problems should be explored.

(1) Expansion of knowledge representation

The main way to express knowledge is relational triple,
whether it can be extended to multicomponent to express
diverse information. For complex unstructured problems,
such as the corresponding relationship between major and
school in the education industry, a simple inclusion rela-
tionship cannot express it fully, whether properties and
relationships can be extended?

(2) Multimode of knowledge representation

There are a lot of information resources on the network.
They not only contain text, also include video and image,
etc. Video and image maybe explain knowledge better than
text. Therefore, how to design these nontextual resources
into the structure of knowledge representation is an
important problem.

(3) Knowledge representation automatic learning

Most of the knowledge representation learning methods are
applicable to general knowledge graph. It is not well
qualified for automatic extraction of domain knowledge
with complex information. Therefore, domain knowledge
automatic learning is a problem to be solved.

(4) Knowledge fusion

Compared with general knowledge, the structure of domain
knowledge is more complex and it requires more data
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experimentation and better algorithms if we want to inte-
grate knowledge into industry background.

(5) Data collection

The establishment of knowledge graph requires lots of
data. In some specific area, such as education, a complete
education knowledge graph can assist teachers to do course
designing and help students collect information. There are
enough data to support education knowledge graph con-
struction. However, data collection in the education
industry is still not completed. So data collecting and
analyzing platform is going to be a research trend of
domain knowledge graph construction.

(6) Dynamic update

The knowledge contained in the domain knowledge graph
is not unchanged all the time, such as major courses every
year, the grade of school or major in the education field.
Therefore, how to realize the dynamic change and update
of knowledge in a quick way is an important research area.

Clarifying the concept and content of knowledge rep-
resentation by sorting out the development of knowledge
representation is expected, which will put forward the
knowledge representation about higher education in the
next step and will lay a foundation for the construction of
education knowledge graph as well.
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Abstract—According to modern educational thoughts and
theories, the paper uses the new information technology to
study the personalized learning service based on big data for
education and artificial intelligence technology, so as to provide
learners with intelligent services of personalized learning.
Under the technical support represented by big data, the paper
builds dynamic and diverse learning resources, continuously
collects and analyzes learner-related data, and provides
differentiated teaching, personalized learning and accurate
services in real time. It can meet the individual social and
autonomous learning needs of each learner, match learning
requirements intelligently and provide adaptive learning
services. It intelligently builds a learning model suitable for
each learner and realizes personalized learning in a real sense.

Keywords—personalized learning, big data for education,
artificial intelligence

1. INTRODUCTION

In February 2019, “China's education modernization
2035 was issued by the CPC Central Committee and State
Council, it proposed to accelerate the reform of education in
the information age, accelerate talent training mode reform
using modern technology, and finish the organic combination
of personalized training and large-scale education. The
characteristics of modern education: more open education,
more emphasis on students' individuality and diversity, more
pursuit of people-oriented and equality. Modern education
emphasizes the development of learning ability and lifelong
education, it is more sustainable education. The era of
education modernization has brought about more and higher
demands on people's knowledge, capacity and values. The
large-scale education system in the era of traditional
industrial revolution has been unable to meet the
personalized requirements of education services in modern
information society, and education reform and innovation is
at a "crossroads".

This paper borrows the new generation of information
technology(big data, artificial intelligence and so on) to
provide personalized learning intelligent services. Under the
technical support of represented by big data, we build
dynamic and diverse learning resources, continuously collect
and analyze learner-related data, and provide differentiated
teaching, personalized learning and accurate services in real
time. It can meet the individual social and autonomous
learning needs of each learner, match learning requirements
intelligently and provide adaptive learning services. It
intelligently builds a learning model suitable for each learner
and realizes a real sense of personalized learning.
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II. RELATED WORK

At present, all countries in the world are paying attention
to personalized education, which is an important educational
reform and innovation. The educational vision of achieving
personalized learning in 2020 was described in British
“Vision 2020: report of the teaching and learning review
group in 20207, which was published in January 2007. The
goal of developing personalized learning was proposed by
the US National Academy of Engineering, and it identified
the 14 major scientific and technological challenges facing
humanity in the 21st century[1]. In 2016, Science reported
six future research frontiers which the National Science
Foundation of the United States will develop, including the
innovation of learning evaluation mechanism supported by
big data and the innovation of learning environment based on
the frontier of human-machine interaction[2]. “The outline of
the national medium and long term education reform and
development plan(2010-2020)” was released by the Chinese
government in 2010, it put forward the idea of "paying
attention to different characteristics and personality
differences of students and developing the dominant
potential of each student", it encouraged personalized
development and it supported the idea of providing "suitable
education" for each student. “The ten-year development plan
of educational informatization (2011-2020)” also put forward
the idea of "striving to provide information environment and
services with personalized learning and lifelong learning for
each student and learner and building a convenient, flexible
and personalized learning environment for the learning needs
of different groups in the whole society"[3].

In the field of personalized learning technology, foreign
countries started earlier. Firstly, at the theoretical level,
foreign countries have achieved abundant results on such
issues as the model of personalized learning, key links,
concept and structure of personalized adaptive learning
system. It mainly involves five parts: personalized learning
diagnosis, personalized learning path, personalized resource
recommendation, learning status visualization and learning
intervention[4]. Secondly, at the system level, foreign
researchers have developed many adaptive learning systems
that can provide personalized services. For example,
Brusilovsky professor at the university of Pittsburgh[5-8]
carried out the user model according to students' knowledge
base, interest preference and education background. To
satisfy the personalized learning demands in the process of
the learner interacting with the system, he has developed the
InterBook, =~ ELM-ART, KnowledgeSea,  AnnotatEd,
TaskSieve adaptive learning system. And later many
research results are the improvement and supplement based
on it. Professor DeBra from Eindhoffen University of
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Technology, professor Wolf from Rmit University and
professor Papanikolaou from the University of Athens, et al
also built separately AHA!, iWeaver, INSPIRE and other
personalized educational hypermedia systems[9, 10].
Personalized learning research is still concentrated on the
theoretical level and some small-scale attempts in China. At
the theoretical level, Kehang He systematically discussed the
theory, technology and method of "personalized learning"
from the core theory of "learner modeling", the key
technologies of "artificial intelligence" and "educational data
mining"[11]. Shengquan Yu from Beijing Normal University
studied adaptive learning earlier, and he focuses on dynamic
organization of learning contents, learning strategy and
learning diagnosis, and he studied the adaptive learning
model based on these three key links[12]. Jianping Zhang
from Zhejiang University had also done indepth research on
support system about adaptive learning, and he finished
some related academic achievements. He elaborated on the
concept of knowledge visualization, learning ability, user
model, and adaptive testing[13]. At the level of teaching
system, the research group of Lu Wang from Capital Normal
University built a primary school curriculum learning
personalized courseware generation system in 2003. The
scientific classification of students, the personalization of
teaching strategies and the diversification of teaching activity
sequences can be realized in this system. The research team
of Wei Zhao from Northeast Normal University studied a
personalized education adaptive learning system. The
construction of cognitive level model and learning style
model, the promotion of learning information to peers and
recommendation of personalized learning path have been
preliminarily realized in this system. At present, researches
on personalized learning mainly focus on the learning
process and seldom involve the learning situation of learners.
This paper tries to introduce the learning situation into
personalized learning[14].

III. PERSONALIZED LEARNING SERVICE BASED ON BIG
DATA FOR EDUCATION AND ARTIFICIAL INTELLIGENCE
TECHNOLOGY

Research framework of personalized learning service
based on big data for education and artificial intelligence
technology is shown in Fig. 1.
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analysis the concept, characteristics, objectives and contents
of personalized learning in the context of education
modernization from the components of personalized learning,
the process of personalized learning, the characteristics of
personalized learning and the educational situation of
learners.

B. Personalized Learning Service under the Background of
Educational Modernization

Based on the connotation of personalized learning in
education modernization, according to five elements in the
general model of adaptive learning system (AEHS) proposed
by Peter Brusilovsky (domain knowledge model, learners
model, pedagogical model, adaptive engine and interface
module), in the context of education modernization and in
the new generation of information technology such as the
artificial intelligence, big data analysis and other technical
support, this paper studies the personalized learning service
under the background of educational modernization from
domain knowledge model and learner model, and the
pedagogical model provides rules for the student model to
access the domain model, as shown in Fig. 2.
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Fig. 2. Adaptive learning support system

1) Dynamic evolution domain knowledge model based
on multidimensional and multi-level learning needs

This paper will deeply explore, comprehensively analyze
and continuously understand learners' personalized learning
needs, and build personalized learning on the basis of
learners' personalized needs. Based on Maslow's hierarchy of
needs theory and Bloom's classification of teaching
objectives and He's deep learning theory, this research
designs a questionnaire and analysis method for learners'
individual and group learning needs and constructs
multidimensional and multi-level learning needs. Based on
the learning needs, this research constructs a dynamic
evolution domain knowledge model. The basic
characteristics of domain knowledge was presented from the
ecology in this paper, such as generation, openness,
evolution and intelligence, and uses the new information
technology to realize the self-reorganization, growth, and
evolution of domain knowledge.

2)Learner model based on situational computation

The learner model is an important basis for providing
personalized learning services. This paper introduces
learning situations into personalized learning. Learning
situation refers to the environment, scene or background
information of learners when they carry out learning
activities, including the physical environment (such as
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classrooms, library, outdoor, etc.), virtual scene (such as
online learning platform, mobile learning system, online
social networking, etc.) and knowledge background (such as
the knowledge unit or knowledge point that you are currently
studying, and the position in the whole knowledge graph,
etc.). The learners calculation model based on the situation
can better cognitive education of the subject learners, enrich
and improve the learner model. According to the
constructivist learning theory, mixed learning theory and
relevance learning theory, this paper constructs the learner
model based on situational computing from the static model
and dynamic model of learners, including the open learner
model based on situational computing and the open social
learner model based on situational computing. According to
the learner model based on situational computing and the use
of artificial intelligence, epc network and big data technology,
this paper achieves accurate perception of educational
situations and accurate prediction of learners’ needs. It
provides the premise and conditions for personalized and
customized learning services.

3) Learning service customization

From the perspective of service, the essence of
personalized education is the personalized learning service,
and the customization of learning service is the basic strategy
to improve the level of personalized learning service. The
object of learning service is the learner. The content of the
service includes knowledge, resources, teachers and
partners.Based on the existing domain knowledge model and
learner model, this paper adopts big data thinking and
methods to study the personalized customization of learning
services. This paper hope to carry out accurate matching of
learners’ learning services, realize personalized learning
services and even higher level intelligent learning services.
Specifically, the core theories and technical issues of
customizable learning services include knowledge supply,
precise services and intelligent guidance. According to the
chapter 34 of “The educational communication and
technology research manual(4th edition)”, there are three
types of customization: learner control customization, system
control customization and combination customization(Shared
control). This paper studies the personalized customization
of learning service under the background of educational
modernization from these three dimensions.

C. Evaluation of Personalized Learning Service based on
Big Data for Education and Artificial Intelligence
Technology

Evaluation is the most important factor to identify the
success of any personalized learning service optimization
strategy. The evaluation results can provide relevant
feedback, which is an effective guarantee for the quality of
personalized learning service. The construction of
personalized learning service is constantly developing and
improving in practice, and it is in the process of construction,
feedback, adjustment and improvement. Based on the four
dimensions proposed in the chapter 34 of the manual (4th
edition), this paper constructs the evaluation strategies and
indicators of the personalized learning system. The
evaluation is carried out from two perspectives: subjective
evaluation and objective evaluation, user process and user
experience. The evaluation index comes from the learning
process and the learning effect of learners using personalized
learning system. Through the study of the difference analysis,
correlation analysis and regression analysis on the learner's
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personalized learning data, this paper explores the key
factors affecting learners' use of the system and the degree of
interaction between them. And it provides an important
reference for improving the use of personalized learning
system and constructing other personalized learning support
systems.

D. Data-driven multi-process Learning Performance
Evaluation Mechanism and real-time Feedback

Mechanism

This paper explores the evaluation mechanism and
method of personalized learning performance based on data-
driven technology. This personalized learning performance
evaluation is guided by learners' personalized needs and
learning characteristics. The multi-evaluation subject model
including personalized learning system, teachers, learners
and study partners is established. Comprehensive evaluation
is made on the learning effects of learners' knowledge
mastery and ability development. And under the technical
support of big data, it can realize real-time feedback and
monitoring of learners' personalized learning at any time,
adjust the learning process in real-time, and intelligently
provides adaptive learning services. Finally, a closed-loop
teaching process of learning-evaluation-feedback-learning is
formed, and the learning model of each learner is constructed
intelligently.

IV. CONCLUSION

This paper studies the personalized learning service
under the background of educational modernization and
introduces education situation into the personalized learning
services model. Under the background of educational
modernization, it solved the problem that the physical space
and the network virtual space coexist and the educational
situation changes from the traditional preaching, teaching
and solving of puzzles to the intelligent environment of
intelligent perception and multi-dimensional interaction. This
project uses the Internet of things, artificial intelligence, big
data and other new generation of information technology to
realize the education situation can be calculated. It further
improves the learner model, constructs the dynamic
evolution domain knowledge model, and realizes the self-
reorganization, growth and evolution of domain knowledge.
This project collects a large number of personalized learning
data and related information through personalized learning
system. And it uses the method of big data for education to
analyze and diagnose the characteristics, preferences,
processes and effects of learners' personalized learning and
provides learners with appropriate and accurate personalized
learning services. It has broken through the limitation of the
original personalized learning and has new connotation and
characteristics, which is an important topic in the current
education study field. It is an active adjustment to the
inevitable trend of educational technicalization brought by
the upgrading of modern information technology, and it is
deep cognition of personalized learning supported by
educational technology. The personalized learning service
proposed in this paper adheres to the learning needs of
learners as the center. It emphasizes the openness and
technical characteristics of personalized learning under the
background of educational modernization. And it further
enriches diversified resources, promotes the scale of data and
improves the intelligence of computing. It catalyzed the
integration of natural science in education. In addition,
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unlike the traditional empirical education research paradigm,
it is transformed into a data-driven scientific research
paradigm. It creates a new approach to make education
precise and scientific. It accumulates the initial momentum
of breakthrough in personalized learning. And this is a
historic opportunity to realize the millennium dream of
"teaching students based on their real aptitude".
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Abstract. Under the background of Internet+education, video course resources
are becoming more and more abundant, at the same time, the Internet has a
large number of not named or named non-standard courses video. It is increas-
ingly important to identify courses name in these abundant video course teaching
resources to improve learner efficiency. This study utilizes a deep neural network
framework that incorporates a simple to implement transformation-invariant pool-
ing operator (TI-pooling), after the audio and image information in course video is
processed by the convolution layer and pooling layer of the model, the TI-pooling
operator will further extract the features, so as to extract the most important infor-
mation of course video, and we will identify the course name from the extracted
course video information. The experimental results show that the accuracy of
course name recognition obtained by taking image and audio as the input of CNN
model is higher than that obtained by only image, only audio and only image and
audio without ti-pooling operation.

Keywords: Knowledge discovery - TI-pooling - Convolutional nerve

1 Introduction

Online education platforms, forums, personal homepages, Weibo, various training
groups, live broadcast platforms, etc. are all scattered with a large number of course
video resources. Some of the course resources are normative, with course names, course
knowledge points, and course evaluations. However, there are many video resources
that are not standardized and are uploaded spontaneously by individuals on the Internet.
Therefore, when searching for learning resources, the search may be incomplete due to
the irregular description of the video resources, the irregularity or lack of naming, so it is
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increasingly important to identify the courses name from the video for us to effectively
use the Internet learning resources.

Identifying course names from video is a category of knowledge discovery, and
knowledge discovery is the process of identifying effective, novel, potentially useful,
and ultimately understandable knowledge from the data [1]. At present, most researches
on knowledge discovery focus on text documents. For example, Wang et al. [2] proposed
a convolutional neural network event mining model using distributed features, which
uses word embedding, triggering word types, part of speech characteristics and multiple
features of topic model to conduct event mining in text. Li et al. [3] used gated recurrent
neural network (GRU) with attention mechanism to identify events in texts. However,
few people study video, audio and other multimedia files. Video and audio generally
contain rich knowledge, especially courses video, which is not only rich in content but
also related to knowledge. At present, there are a large number of courses video on the
Internet, and these course resources have the phenomenon that the course name does not
correspond to the content or lacks the course name. Research on how to identify the course
name in video will help learners make better use of learning resources. In recent years,
deep neural networks have made remarkable achievements in many machine learning
problems, such as image recognition [4], image classification [5] and video classification.
However, identifying course names from courses video is still a challenge.

Based on the above analysis, this study uses a deep neural network model to collect
video fragments of different courses from MOOC of China University and input the
pictures and audio of course video into the model for training. After the completion
of convolution and pooling, a TI-pooling operation is added. The TI-pooling operation
can automatically find the best “standard” instance for training input, reduce the redun-
dancy of learning features, and reduce the parameters and training time of the model.
Ti-pooling operation will be introduced in detail in Sect. 3.2. In terms of the selection of
activation function, we choose FReLLU activation function. Compared with traditional
ReLU function, FReLLU function has the advantages of rapid convergence, higher per-
formance, low calculation cost and strong adaptability. To verify the effectiveness of the
method we used, we compared it with only images, only audio, and with images and
audio but no TI-pooling model. Experimental results show that the performance of our
method is better than the other three methods. Generally, this study offers at least three
contributions as follows.

1. The CNN is applied to the course name recognition of course video.

2. The images and audio of course video are used as the input of the model to identify
the name of course video.

3. The course name is automatically recognized from the course video.

2 Related Work

Massive data and poor knowledge lead to the emergence of data mining and knowl-
edge discovery research. Knowledge discovery originates from artificial intelligence and
machine learning. It is a new interdisciplinary subject with strong adaptability formed by
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the integration of machine learning, artificial intelligence, database and knowledge base.
There are two main branches of knowledge discovery research at present, namely knowl-
edge discovery based on database (KDD) and knowledge discovery based on literature
(KDT).

Knowledge discovery based on database (KDD) can be defined as using data mining
methods to identify valid, potentially useful, and ultimately understandable patterns from
the database [7]. Knowledge discovery technology based on database is very mature and
has been applied in many industries. For example, Wu Dan [8] used database knowl-
edge discovery technology to predict employee turnover based on the basic information
database of employees, and identified important factors that affect employee turnover,
including the company’s equity ownership, monthly salary, work environment satisfac-
tion, work participation and so on. Xu et al. [9] developed the PhenoPredict system,
which can infer the therapeutic effects of therapeutic drugs for diseases with similar
phenotypes on schizophrenia from the knowledge base. Li Xiaoqing [10] studied bank
data mining and knowledge discovery, and pointed out that data mining and knowledge
discovery provide a basis for bank decision-making and customer relationship manage-
ment. Knowledge discovery based on database has its limitation that it can only deal
with structured data.

However, in the real world, knowledge does not all appear in the form of structured
data in traditional databases, and quite a lot of knowledge is stored and presented in
various forms, such as books, journals, newspapers, research papers, radio and television
news, WEB pages, E-mail and so on. There is also a large amount of valuable information
in these unstructured data sources. Therefore, data mining from these unstructured data
sources to extract useful knowledge for users has become a new research hotspot in data
mining, which is knowledge discovery based on text. For example, Kerzendorf [11] has
developed a tool that can find similar articles based entirely on the text content of the input
paper. By mining Web server logs, Novanto Yudistira et al. [12] found the correlation
knowledge in the indicators of e-learning Web logs. Strong typed genetic programming
(STGP) is used as a cutting edge technique to find precise rules and summarize them
to achieve goals. The knowledge displayed may be useful to teachers or scholars, and
strategies can be improved according to course activities to improve the use quality of e-
learning. Enrique Alfonseca et al. [13] describes a combination of adaptive hypermedia
and natural language processing techniques to create online information systems based
on linear text in electronic formats, such as textbooks. Online information systems can
recommend information that users may want based on their interests and background.
Text-based knowledge discovery can process a variety of unstructured data. However, the
current social data volume is growing exponentially. Traditional knowledge discovery
technology based on database and opportunity text has been difficult to process massive
data.

Inrecent years, deep learning technology has achieved good results in image recogni-
tion, image classification and audio processing, and promoted the application of knowl-
edge discovery in video and audio. We use a two-channel convolutional neural network
model to process the pictures and audio in the course video, and realize the automatic
recognition of the course names without naming or non-standard naming of video from
a large number of course video.
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3 Methodology

3.1 The Network Architecture

For video knowledge discovery, CNN-related technology usually adopts multi-channel
network structure, and has the following three main characteristics: first, weight sharing,
second, local reception field (LRF), and third, pooling operation. CNN generally uses
local information rather than global information.

The CNN model we use consists of two channels, picture and audio, which share
parameters, The model consists of five convolution layers, each of which is followed
by a maximum pooling layer after convolution. After the five convolution layers, a TI-
pooling operation is conducted, and then the full connection layer is connected. The
CNN model is shown in Fig. 1:

Output
layer

Tutput Rotation Conv Conv
layer Scale changes Maxpooling Maxpooling

% —}% ‘. . % \A Knowledge

TI-pooling FC layer

Non—Knowledge

.a%...%

Fig. 1. CNN architecture

3.2 TI-Pooling Operation

In this study we represent features in a convolutional neural network as invariant
transformations, which means that the machine learning algorithm only processes
inputs that have not changed for some transformations. The most famous examples
of general-purpose transformation-invariant features are SIFT (scale-invariant feature
transform) [14] and its rotation-invariant modification RIFT (rotation-invariant feature
transform) [15].

Because we did some processing on the sample before entering the data into the
model, such as rotation, scaling and other changes to enhance the richness of the sample.
The goal of TI-pooling is to carry out exhaustive search on the transformed samples to
obtain the instance corresponding to the current response of the feature, and then only
improve the performance of the feature with this instance.
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As shown in Fig. 1, in the CNN model, the original sample and the transformed sam-
ple are input together. Instead of considering all the inputs as independent samples, but
all the responses of the original sample and the transformed sample are accumulated and
the maximum response is taken. Compared with data expansion, TI-pooling operation
can learn fewer parameters without the disadvantage of losing relevant information after
sample conversion, because it uses the most representative strength for learning.

Assume that, given a set of possible transformations ®, we want to construct new
features g_k (x) in such a way that their output is independent from the known in
advance nuisance variations of the image x. We propose to formulate these features in
the following manner:

gk(x) = max Je(P(x)) (1)

Where ¢(x) is the input sample x according to a set of transform & transform after
get the sample, fxd(x) is the input sample characteristics of the model, and TI-pooling
ensures that we use the best instance ¢(x) for learning.

3.3 Activation Function

ReLU is an activation function widely used in CNN, but due to the zero-hard rectification,
it cannot obtain the benefits of negative values. ReLLU simply restrains the negative value
to hard-zero, which provides sparsity but results negative missing. The variants of ReL.U,
including leaky ReLLU (LReLU) [16], parametric ReLU (PReLU) [17], and randomized
ReLU (RReLU) [18], enable non-zero slope to the negative part. It is proven that the
negative parts are helpful for network learning. In this paper we use a new activation
function called flexible rectified linear unit (FReLU), FRELU extends the output state of
the activation function, adjusts the output of the ReLU function by adjusting the rectifying
point, captures negative information and provides O features. It has the advantages of
fast convergence, high performance, low calculation cost and strong adaptability [19].
As shown in Fig. 2(a), the input is x and the ReLU function is:

xifx>0

0ifx<O @)

relu(x) = {

" _b/b g

(a) (b)
Fig. 2. ReLU and FReLU function images
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The FReLU activation function we use is shown in Fig. 2(b). The function is:

xX+bifx>0

by ifx<0 )

frelu(x) = {

where b; is the [y, layer-wise learnable parameter, which controls the output range of
FReLU. Note that FReLLU naturaly generates ReLLU when b; = 0.

3.4 Loss Function

We choose the cross entropy function as the loss function of the training network. The
specific function is:

1
C= - Xx: [vina+ (1 —y)In(1 —a)] “4)

Where x is the input to the training, y is the output of the training, a is the actual
output of each neuron, and n is the entire number of samples trained.

3.5 Back Propagation

Let V fr(x) be the gradient of the feature f;(x) defined in Eq. 1 with respect to the
outputs O(-, 95._ Y of the previous layer. This gradient is standard for convolutional neural
networks and we do not discuss in details how to compute it [20]. From this gradient we
can easily formulate the gradient % of the transformation-invariant feature g (x) in

the following manner:

dgi(x) _
dfr(x)

¢ =arg max Je(@(x)) (6)

V fi(@(x)) &)

4 Experiments

The method we used is to input the images and audio of course video into the model. In
order to verify the accuracy of the model, we conducted a comparative experiment with
the model that only images, only audio, only images and audio but without TI-pooling.
The detailed process of the experiment is shown below.

4.1 Data Set

We collected 15 video clips from MOOC of China University, processed the video into
324 pictures and 62 pieces of audio, and marked the picture and audio according to the
course name. In order to increase the richness of the sample, we will make the picture
and audio. After the rotation and scaling changes, 1296 pictures and 248 pieces of audio
were obtained, and then 70% of the samples were selected into the training set, and 30%
of the samples entered the test set.
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4.2 Parameter Settings

The optimizer of the whole model uses the stochastic gradient descent method. The
initial learning rate of the stochastic gradient descent method is set to 0.005, and the
learning rate is attenuated by 1 x 1076 after each update. The batch size of the data set
read by the neural network during training is 16. The training data is transmitted to the
neural network we use in the form of “sample-tag” for training the network model. The
number of iterations is 10°.

4.3 Experimental Result

To evaluate the effectiveness of the method we used, we compared the model using only
images, using only audio, and using images and audio without increasing the TI-pooling
operation. The experimental results show that the model we used is identified. Course
names are more accurate than other methods. As shown in Table 1:

Table 1. Experimental result

Methods Accuracy
Image only 61.3%
Audio only 57.7%

Image and Audio(without TI-pooling) | 71.6%
Image and Audio(with TI-pooling) 77.4%

5 Conclusion

Identifying course names from a large number of non-naming or naming non-standard
course videos can help learners improve the efficiency of resource retrieval and thus
improve learning efficiency. In this paper we use a two-channel convolutional neural
network model to process the image and audio signals of the course video. The framework
adds a TI-pooling operation after all convolutional pooling layers. TI-pooling can Extract
the most important features from the course video. The experimental results show that
the CNN framework we use can better identify the course name from the course video,
thus helping learners to better utilize the video learning resources on the Internet.
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Abstract—With the improvement of material living standards,
the request of the people’s health is also increasing paid
attention. But the demand of hospitalization in traffic for
patients and in space for hospital is heavy, causing overload of
entity hospital. To reduce the problem of difficult medical, we
develop a family doctor app for mobile medical health service.
This system adopts mobile Internet technology, integrates the
idea of service-oriented implementation and is based on
Android mobile development technology, in which the function
of self-diagnosis is implemented using decision tree
classification algorithm. The system will provide online
medical treatment and drug information service tools for
family members, including consultation with famous doctors,
self-diagnosis of symptoms, convenient drug purchase and case
record, etc. After the completion of the system, all the
functions of the system were tested, and its performance was
evaluated. The results of the evaluation were generally in line
with expectations. It can run on a variety of operating system
platforms and can be flexibly configured and managed.
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potential information and data sets in the data and make
classification decisions based on the probability distribution
of the data.

II.

The system mainly uses Android, machine learning and
database technology. The front-end development uses the
React-Native framework [1], and builds the server with
node.js [2] to realize the interaction between the front-end
and the back-end. The self-diagnosis function of symptoms
is realized by using decision tree classification algorithm [3].

KEY TECHNOLOGIES USED

A.  React-Native Development Framework

Although the traditional native (IOS, Android)
development technology is mature, they have been unable to
meet the development needs of the mobile Internet because
of the limitation of development efficiency and cost. React-
Native, with its simplicity, high speed, and cross-platform
advantages, became popular quickly as a web development

Keyw'ords- fm{u'ly t{octor app; decision tree; doctors languages and layout technologies.
consultation self-diagnosis; android The home page, symptom self-diagnosis, login
I INTRODUCTION registration and other interfaces was written in Atom using

With the rapid development of economy in our country,
and general improvement in people’s income, people pay
more attention to their health than ever before. Realizing the
service that doctors can make appointments without going
out, and provides diagnosis and service of purchase of
medicine, which is closer to people's livelihood and
convenient life. A mobile medical service platform was
developed based on android and classification techniques. It
can achieve self-diagnosis in a certain degree and assist the
doctors to complete the diagnosis. It can provide a more
convenient, more secure and more comfortable living
environment based on information technology for patients
seeking medical treatment. It forms a new management form
of medical service based on information technology,
intelligent management and service.

In this service platform, we have explored the automatic
medical diagnosis system. This system aims to study a strong
generalization performance of automatic diagnosis model,
and uses classification algorithm to assist experts in the
diagnosis of simple diseases. Machine learning has been
widely used in the medical automatic diagnosis model. It has
many advantages. It can make use of the acquired data
information to make intelligent decision, and it can learn the

the React-Native framework. Page layout, jump, rotation,
and value transfer between servers are also implemented
using the React-Native framework.

B.  Nodejs

Node.js is a development platform for JavaScript to run
on the server side. It can serve users as a server and the
programmer can develop directly on the front-end using
Node.js.

User’s page of login and registration and health file, and
the CRUD operations are using the node.js platform to set up
the server to transfer in the system.

C. Classification Algorithm—J48

J48 [4] is a decision tree algorithm implemented on C4.5
[5]. C4.5 is a series of supervised classification algorithms
used in machine learning and data mining: given a data set,
each tuple can be described by a set of attribute values, and
each tuple belongs to a class in a mutually exclusive category.
The goal of C4.5 is to learn to find a mapping from attribute
values to categories, and this mapping can be used to classify
entities that are unknown to new categories.

The self-diagnosis function is realized using C4.5 in
weka [6] data mining platform.
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III.  SYSTEM ANALYSIS

System analysis includes feasibility analysis, demand
analysis and use case analysis, and they are the basis of
system design and system implementation.

A.  System Feasibility Analysis

The purpose of feasibility analysis is to determine
whether the problem can be solved, such as investigation and
analysis of environmental quality, the scale of required
equipment and demand of supply, and to forecast the
economic and environmental benefits through the project. It
is a systematic analysis method to determine whether the
project can be invested and run. Feasibility analysis is a
comprehensive analysis of the project, and it is important to
the phase from management, technical to economic analysis
of the project, to ensure the ultimate effect of investment
profit. From the economic perspective, comprehensive
analysis and research should be carried out. The economic
benefits generated by the project should be estimated, and
the reasonable choices should be made. Feasibility analysis
mainly includes economic feasibility and technical feasibility.

(1)Economic feasibility. The family doctor app
provides an agency for physician and patient. Patient is
charged when they ask for doctors' consultation. On the one
hand, it can attract doctors’ registration and get support from
regular hospitals. On the other hand, it can increase the input
cost of the family doctor app and have fund to improve
related functions and increase users’ trust in the doctors
involved. Another economic source of the family doctor app
is the price difference when patients buy drugs, to provide
high quality drugs with low price and improving the
satisfaction of patients and sellers. In the early stage of
development, there is not too much cost, and in the process
of operation, it is necessary to improvement of related
problems such as doctors and drugs which poses challenges
to the developer. Good circulation is conducive to improve
customer satisfaction further, and to bring economic benefits
faster.

(2)Technical feasibility. The main goal of technical
feasibility is to analyze whether the existing technical
conditions can ensure the smooth completion of development,
and whether the hardware and software conditions can meet
the needs of developers. In addition, it is necessary to
consider the developer’s technique to guarantee the system’s
implementation. In software development, Android Studio is
used mainly for code development, AXURE is used for
front-end prototype diagram design and MySQL for back-
end database development. The project is technically feasible
and the existing software and hardware tools can ensure the
implementation of the system.

B.  User Demand Analysis

(1)System requirements description. The family doctor
app mainly consists of four modules which include users,
visitors, doctors and administrators.
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Users can login according to their accounts, and can
manage their personal information after logging in. They can
browse the articles and the corresponding information
pushed by the app, and buy OTC medicine they need. They
also can consult with doctors online about some problems,
and can make outpatient appointment according to their own
needs in hospitals that using the app and even make a rough
diagnosis of what sick they might suffer based on some of
symptoms. Visitors can browse the articles, receive the
information pushed by the app and register the account.
Doctors can log in according to their accounts and can
manage their personal information, browse the articles and
receive information pushed by the app. They can receive
patients’ consultation information and questions, and then
make further diagnosis. Administrators can log in according
to their accounts, review and maintain users' and doctors'
information of the system.

(2)Use case diagram. The use cases are visitors, users,
doctors and administrators as shown in Figure 1.

answer qusetion
B R

automatic diagnostics

.

doctors

administrators

manage personal information )
visitors \ supervisory information

Figure 1.

A use case diagram of the system

Where browse articles use cases is that users can browse
scientific articles in the popular science interface after they
access to the system. Register use cases is visitors register as
system users. Login use case is users’ and doctors’ login to
the family doctors system through their username and
password. Make an appointment use case is the users can
check the hospital's appointment number after login.
Automatic diagnostics use case is the users can enter their
specific symptoms and diagnose their illness according to the
body part after login. Manage personal information use case
is users can view and modify their account password and
modify their personal health files after login. Buy drugs use
case is users can browse, search and purchase drugs after
login. Consult doctors use cases is users can consult a doctor
online and ask about their illness through text, pictures, voice
or video after they login. Answer question use case is a
physician may login to answer a patient’s question online
according to their symptoms. Supervisory use case is the
administrator reviews and maintains user’ and doctor’
information after login.

(3)Sequence diagram. The sequence diagrams include
user’s consultation, appointment and self-diagnosis.

The sequence of user’s consultation with famous doctors
is users enter the consultation interface of famous doctors,
look for and select the desired doctors, then select the



consultation method and return the diagnosis information
after the consultation, as shown in Figure 2.

A

: users

famous doctor consultation interface

‘ doctors ‘

2 : look for a doctar ()

1 :iselect the doctor consultation buttonf)
: o

T

U‘E : return diagnestic information()

3 : alert doctor online()

4 ; consult)

Figure 2. Sequence diagram of user's consultation with famous doctors

The sequence of user’s outpatient appointment is users
browse the outpatient appointment interface, browse and
search the target hospital, select the target department and
return the appointment successfully to the outpatient
information, as shown in Figure 3.

% cutpatient apocintment interface hospital

: users
11: select the outpatient appointment button() |

2 : select target hospital()
3 : Check the appeintment()

3 return successful booking )

5 return unsuccessful booking() |

Figure 3. Sequence diagram of user's outpatient appointment

The sequence of self-diagnosis is users browse symptoms
self-diagnosis interface, choose part what they want to
diagnosis, submit relevant symptoms information, then the
app return to the interface of diagnosis and the disease shows
hints of a doctor, as shown in Figure 4.

C. Classes Diagram

This diagram divides entities into person which include
users, visitors, doctors, and administrators, and medicines,
hospitals, outpatient service details, personal health files,
diseases, articles, and counseling details. Users' personal
information is used to save the wusers’ registration
information, the users’ health records included in the users’
basic information and relevant medical history, the time of
registration will be in the class attribute information added to
the database, the operation of a class includes modify the
users’ information and delete users’ information, the method
of realize the corresponding operation. Drug, hospital, doctor,
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outpatient information, consultation information and other
operations are similar to the users’ personal information
management. Outpatient information manages outpatient
appointments, including appointment number, user name,
hospital, time, etc. The historical consultation information
category is to manage the consultation of famous doctors,
including user name, doctor name, time, symptoms, and
disease and so on. Diseases include disease sites and
symptoms. The popular science article category includes the
article content, the article title and the article category.

: users

Symptom self - diagnosis inter face

‘ disease ‘

| 1: ask for symptoms().

2 : selection of disease sites

Submit disease related symptom \nfnrmahnng i

i 41 returns a symptom query()
return disease diagnosis resul

Figure 4. The automatic diagnostic sequence diagram
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Figure 5. The general class diagram

IV. THE SYSTEM DESIGN

A. Overall System Framework

The family doctor app is aimed at visitors, users and
doctors. The primary target is the users. The main functional
modules for users are consult doctors, automatic diagnostics,
buy drugs, personal information and browse articles. Where
Consult doctors include communicates with your doctor and
diagnoses your symptoms by submitting them to the users.
Automatic diagnostics is matching the disease and
determines the probability of getting a certain disease



through the collection and submission of symptom data.
Purchasing drugs are users search for the drugs they need to
buy, find them and purchase them. Personal information
include login to the registration portal, modifying the users'
personal health profile, changing the password, and viewing
the contents of the collection.

family
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Figure 6. Overall system framework

=

s drimre

B. Design Instructions for Each Module

The database design of symptom self-diagnosis module
includes disease table. This table is used to record disease
data. To record the number of the disease, the name of the
disease, the location of the disease, and the characteristics of
the disease. Disease id is the primary key and the data type
is integer, which is used to record the number of
diseases.The data type of diseasename is varchar, which is
used to record the name of the disease. Diseasearea data type
is varchar, which is used to record the location of
disease.The data type of feature is varchar, which is
specifically used to record the specific characteristics of
diseases.

Module Introduce

popular science information Including hot topics, lectures,
life, nutrition, beauty, mother-

baby information.

famous doctor consults Communicate with your doctor
and diagnose your symptoms by

submitting them to the user

Quick to buy medicine Users search for the drugs they
need to buy, find them and

purchase them.

Symptoms self-diagnosis Through the collection and
submission of symptom data,
we can match the disease and
determine the probability of

getting a certain disease.

V.  INTERFACE DESIGN

A. The Homepage

Both of visitors and users can browse the app homepage.
The homepage contains the main function and popular
science information, as shown in Figure 7.

B.  Online Consulting Module

Users can click on the tab of online consultation, choose
the doctor or choose the consultation, and then they can
communicate with doctors through video, voice and text
consulting, as shown in Figure 8.
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Figure 8. Online doctor selection interface

C. Self -Diagnosis Module

The user selects the body part and associated symptoms,
and the system will displays the possible diseases and push
relevant doctor information and popular science information
on specific disease interface, see Figure 9. The self-diagnosis
module is implemented by decision tree classification
algorithm J48. We establish database of the types and
characteristics of symptoms, and then using J48 classifier
training disease data in the database, and then pass judgment
disease characteristics and predict disease types, in order to
achieve symptom self-diagnosis function.

D. Purchasing Drug Module

Users can choose specific diseases or directly search the
drug name, to enter the drug interface and select purchasing
drug function to jump to the third-party payment interface.
After successful payment, the purchase is prompted to be
successful, see Figure 10(a).



E.  Personal Health Archive Module test.setClassIndex(test.numAttributes() - 1);
if (!train.equalHeaders(test))
throw new Exception("incompatible test and train
set" + train.equalHeadersMsg(test));
J48 classifier = new J48();
classifier.buildClassifier(train);
< "7 result.append("no-actual-prediction-wrong-distribution");
Pr—— a result.append(™\n");
2 » for (int i = 0; i < test.numlInstances(); i++) {
double pred = classifier.classifylnstance(test.instance(i));
double[] dist = classifier
.distributionForInstance(test.instance(i));
result.append((i + 1));
result.append(" - ");
result.append(test.instance(i).toString(test.classIndex()));
result.append(test.classAttribute().value((int) pred));
System.out.print(" - ");result.append(" - ");
if (pred != test.instance(i).classValue()){
result.append("yes");}
else{
result.append("no");}

The personal health archive module allows users to store
their own basic information, which is then added by users
and doctors, as shown in Figure 10(b).

The main code of classification is shown below:

Enxs

ZREU

return result.toString();

}

VI. CONCLUSION

We have developed a family doctor app. With the big
data support, the self-diagnosis can deduce the possible
diseases according to the body part and characteristics of
symptoms.There is still room for improvement in the
interface beautification of the system. The system is also
relatively crude in terms of purchasing drugs and technical
restrictions. Online consulting interface design is not simple
and beautiful enough, it can be further improved, and the

B dmAsmens communication between doctors and users also can also be
E ‘ more convenient and quick to achieve some chat software on
the market for text speech video effect. The function of
outpatient appointment is need permission from the hospital.
The doctor version should be development and so on.
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Abstract. In this paper, we propose an approach of course recommender system
for the subject of information management speciality in China. We collect the
data relative to the course enrollment for specific set of students. The sparse linear
method (SLIM) is introduced in our approach to generate the top-N recommen-
dations of courses for students. Furthermore, the L, regularization terms were
presented in our proposed optimization method based on the observation of the
entries in recommendation system matrix. Expert knowledge based comparing
experiments between state-of-the-art methods and our method are conducted to
evaluate the performance of our method. Experimental results show that our
proposed method outperforms state-of-the-art methods both in accuracy and effi-
ciency.

Keywords: Course recommender system - Sparse linear method
Expert knowledge

1 Introduction

The emergence and rapid development of Internet have greatly affected the traditional
viewpoint on choosing courses by providing detailed course information. As the number
of courses conforming to the students’ has tremendously increased, the above-mentioned
problem has become how to determine the courses mostly suitable for the students
accurately and efficiently. A plethora of methods and algorithms [2, 3, 11, 15] for course
recommendation have been proposed to deal with this problem. Most of the methods
designed for recommendation system can be grouped into three categories, including
collaborative [1, 8], content-based [7, 14], and knowledge-based [5, 8, 17], which have
been applied in different fields such as [4] proposed a collaborative filtering embedded
with an artificial immune system to the course recommendation for college students.
The rating from professor was exploited as ground truth to examine the results.
Inspired by the idea form [4] and the optimization framework in [9], we propose a
sparse linear based method for top-N course recommendation with expert knowledge
as the ground truth. This method extracts the coefficient matrix for the courses in the

© Springer International Publishing AG 2018
Q. Zu and B. Hu (Eds.): HCC 2017, LNCS 10745, pp. 130-138, 2018.
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recommender system from the student/course matrix by solving a regularized optimi-
zation problem. The sparseness is exploited to represent the sparse characteristics of
recommendation coefficient matrix. Sparse linear method (SLIM) [9] was proposed to
top-N recommender systems, which is rarely exploited in course recommender systems.
Due to the characteristics of course recommendation system in Chinese University, our
method focuses on the accuracy more than the efficiency. It is different form the previ-
ously proposed SLIM based methods [6, 9, 10, 18], which mainly addresses the real-
time applications of top-N recommender systems. The framework of our proposed
course recommender system is shown in Fig. 1.

Learning Management
System

A 4

Select relevant data

A\ 4

A 4

Data Gathering Data Pre-Processing

v

Use SLIM

v

Result of the
Recommender System

Fig. 1. The framework of our proposed course recommender system

According to our observation about common recommendation system matrix, most
of the entries are assigned the same value (zero or one), and the gradients of neighboring
entries also hold the same value (zero or one). Therefore, the sparse counting strategy
of L regularization terms [16] were included into the optimization framework of SLIM.
The L, terms can globally constrain the non-zero values of entries and the gradients in
the recommendation system matrix, which is the main contribution of our proposed
method. Different from the previously proposed regularization terms (the L; and L,
terms), the L, term can maintain the subtle relationship between the entries in recom-
mendation system matrix.

After the process of data gathering as shown in Fig. 1, comparing experiments
between state-of-the-art methods and our method are conducted. Consequently, both the



132 J. Lin et al.

experimental results of state-of-the-art methods and our method are evaluated with the
course recommendations presented by seven experts with voting strategy.

The rest of the paper is organized as follows. In Sect. 2, we describe the details of
our proposed method. In Sect. 3 the dataset that we used in our experiments and the
experimental results are presented. In Sect. 4 the discussion and conclusion are given.

2  Our Method

2.1 The Formation of the Method

In the following content, #; and s, are introduced to denote each course and each student
in course recommender system, respectively. The whole student-course taken will be
represented by a matrix A of size m X n, in which the entry is 1 or O (1 denotes that the
student has taken the course, 0 vice versa).

In this paper, we introduce a Sparse Linear Method (SLIM) to implement top-N
course recommendation. In this approach, the score of course recommendation on each
un-taken student/course item ¢; of a student s; is computed as a sparse aggregation of
items that have been taken by s;, which is shown in Eq. (1).

- _ T
a; =alw; (1)
where a is the initial course selection of a specific student and w; is the sparse vector of

aggregation coefficients. The model of SLIM with matrix is represented as:

A =AW )

Where overlineA is the initial value of student/course matrix, A denotes the latent
binary student-course item matrix, W denotes the n X n sparse matrix of aggregation
coefficients, in which j — th column corresponds to w; as in Eq. (1), and each row of
C(c;) 1s the course recommendation scores on all courses for student s;. The final course
recommendation result of each student is completed through sorting the non-taken
courses in decreasing order, and the top-N courses in the sequences are recommended.

In our method, the initial student/course matrix is extracted from the learning
management system of a specific University in China. With the extracted student/course
matrix of size m X n, the sparse matrix W size of n X nin Eq. (2) is iteratively optimized
by alternate minimization method. Different from the objective function previously
proposed in [9] shown in Eq. (3), our proposed method is shown in Eq. (4).

1 p

min = [|A =AW + Z W[} + 4, ]A], ®
1 P
min >[4 - AW + ZIWIE + 2[4l + #IVAL, )

Where ||.|| - denotes the Frobenius norm for matrix, || W||, is the item-wise L; norm,
|IW]|, denotes the entry-wise Ly norm that stands for the number of entries with zero
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value. The data term [|[A — AW|| is exploited to measure the difference between the
calculated model and the training dataset. The L, — norm, L, — norm, and L, — norm
are exploited to regularize the entries of the coefficient matrix W, A, and VA, respectively.
The parameters f,, f,, 4,, and p are used to constrain the weights of regularization terms
in the objective functions.

In our proposed final objective function, the Ly norm is introduced to transfer the
optimization problem into elastic net problem [19], which prevents the potential over
fitting. Moreover, the L; norm in Eq. (3) is changed to L, norm in our proposed objective
function. This novel norm L, [12, 13, 16] is introduced to constrain the sparseness of
the A and VA.

Due to the independency of the columns in matrix W, the final objective function in
Eq. (4) is decoupled into a set of objective functions as follows:

) 1 2 B 2
il =aml+ Z i+ 2], Ve, ®)
where a; is the j-th column of matrix A, w; denotes j-th column of matrix W. As there
are two unknown variables in each Eq. (5), which is a typical ill-posed problem. Thus,
this problem need to be solved by alternate minimization method. In each iteration, one

of the two variables is fixed and the other variable is optimized.

2.2 The Solver of Our Proposed Method

Subprobleml: computing w;
The w; computation sub-problem is represented by the minimization of Eq. (6):

1 2 B 2
o=l + 3 ol ©)

Through eliminating the L, terms in Eq. (5), the function Eq. (6) has a global
minimum, which can be computed by gradient descent. The analytical solution to

Eq. (6) is shown in Eq. (7):

F(a-)

J

_ —1
wj—F

P " . 7
Fla) + 3 (F(0,)" - F(o,) +F(a,) - F(9,))

X

where F(.) and F~!(-) denotes the Fast Fourier Transform (FFT) and reverse FFT,
respectively .F()" is the complex conjugate of F(-).

Sub-problem 2: computing a; and Vq;
With the intermediate outcome of w, the a; and Va; can be computed by Eq. (8):
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Lo -+ e o,

By introducing two auxiliary variables 4 and v corresponding to the column vector
a; and Va,. The sub-problem can be transformed into Eq. (9):

1 2 2 2
R R T e LU RIS
To testify the performance of our proposed method, comparing experiments between

state-of-the-art methods and our method are carried out with gathered dataset and expert
knowledge. In the following section, the experiments are described in detail.

3 Experimental Results

3.1 Datasets

In order to testify the performance of our proposed method and implement the method
in practical scenarios, we gather the data from five classes of information management
specialty for the learning management system of our University. The data records of the

Table 1. The initial dataset from the five classes

No. SPSS |CH Eng |LA PT DB CC PE C Acc |CS
1 1 1 1 0 1 0 1 1 0 1 0
2 0 1 1 0 1 0 1 1 1 1 0
3 0 1 1 0 1 1 0 1 0 1 0
4 0 1 1 0 1 1 0 1 1 1 0
5 1 1 1 1 1 0 0 1 1 1 0
6 1 1 1 1 1 0 0 1 1 1 1
7 0 1 1 1 1 0 0 1 1 1 1
8 1 1 1 1 1 1 0 1 0 1 1
9 1 1 1 0 1 1 1 1 0 1 0

10 1 1 1 0 1 1 1 1 0 1 0
11 0 1 1 0 1 0 1 1 0 1 0
12 0 1 1 0 1 1 0 1 0 1 1
13 0 1 1 1 1 0 1 1 0 1 1
14 1 1 1 1 1 1 1 1 0 1 1
15 1 1 1 1 1 1 1 1 0 1 1
16 0 1 1 0 1 1 1 1 0 1 1
17 1 1 1 1 1 1 1 1 0 1 1
18 0 1 1 1 1 0 1 1 0 1 0
19 1 1 1 0 1 1 1 1 0 1 0
20 0 1 1 1 1 0 1 1 0 1 1
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courses and students were extracted from the Department of Management Information
System, Shandong University of Finance and Economics and the Department of Elec-
tronic Engineering Information Technology at Shandong University of Sci&Tech. The
most important information of the courses and students is mainly about the grades
corresponding to the courses. All of the students from the information management
specialty are freshmen in our University. Most of them have taken the courses of the
first year in their curriculum except three students have failed to go up to the next grade.
Thus, firstly we eliminate the records of the three students. Meanwhile, we collect the
knowledge including the programming skill that they have mastered through a ques-
tionnaire. The courses that they have taken and the content that have grasped are
combined in the final datset. A part of the dataset is shown in Table 1, where 1 denotes
that the s; student has mastered the #; course, and 0 denotes the opposite.

After gathering the data of the students from the five classes, comparing experiments
between state-of-the-art methods and our method are conducted. We choose several
state-of-the-art methods including collaborative filtering methods itermkNN, userkNN,
and the matrix factorization methods PureSVD.

3.2 Measurement

The knowledge from several experts on the courses in information management
specialty are adopted as ground truth in the experimental process. To measure the
performance of the comparing methods, we introduce the Hit Rate (HR) and the Average
Reciprocal Hit-Rank (ARHR) in the experiments, which are defined as shown in
Egs. (11) and (12).

HR = #hits
#students

(11)

where #hits denotes the number of students whose course in the testing set is recom-
mended by the expert, too. #students denotes the number of all students in the dataset.
#hits

1 1

ARHR = —— —
#students & p,

(12)
Where p; is the ordered recommendation list.

3.3 Experimental Results

In this section, the experimental results calculated from the practical dataset. Table 2
shows the experimental results of the comparing methods in top-N course recommen-
dation.
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Table 2. The performance of the comparing methods
Methods HRI ARHRJ HR2 ARHR2 HR3 ARHR3 HR4 ARHR4 HR5 ARHR5
itemkN | 0.18 0.13 0.19 0.14 0.20 0.13 0.18 0.13 0.19 0.14
N
Itempro | 0.21 0.15 0.19 0.16 0.21 0.14 0.19 0.12 0.17 0.13
b
PureSV | 0.09 0.11 0.10 0.12 0.12 0.12 0.17 0.14 0.18 0.15
D
SLIM 0.24 0.16 0.17 0.18 0.24 0.19 0.16 0.14 0.17 0.15
ours 0.27 0.17 0.19 0.17 0.25 0.18 0.20 0.14 0.19 0.15

Where HR;, ARHR; denotes the performance for class;, respectively. The experi-
mental results shown in Table 2 demonstrate that our proposed method outperforms
state-of-the-art methods in most of course recommendations both in the HR and ARHR.
It shows that the sparse regularization term based on the prior knowledge from the
observation in our method are suitable for solving the problem of course recommenda-

tion.

In order to illustrate the performance of our proposed method according to the
number of courses and topics included in the experimental testing. It shows in Fig. 2
that a higher accuracy is obtained when the number of courses increases. Meanwhile,
the courses included in our experiments are divided into 32 different topics, Fig. 3 shows
that the accuracy is also higher when there are more relative courses.
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Fig. 2. Accuracy of our proposed recommendation system method due to the number of courses
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Fig. 3. Accuracy of our proposed recommendation system method due to the number of topics

4 Conclusion

In this paper, we propose an approach of course recommendation. In our method, the
SLIM was introduced and a novel L, regularization term was exploited in SLIM. Mean-
while, the alternate minimization strategy is exploited to optimize the outcome of our
method. To testify the performance of our method, comparing experiments on students
from five different classes between state-of-the-art methods and our method are
conducted. The experimental results show that our method outperforms the other previ-
ously proposed methods.

The proposed method was be mainly used to implement the course recommendation
for the Universities in China. However, it also can b exploited in other relative fields.
In the future, more applications of our approach would be investigated. Other future
work includes the modification of the objective function in our method including the
other regularization terms and different optimization strategy.
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article/itme/2016/3906a249/120mNyUFfYT) &

by Aliaosha Ye (https://www.computer.org/csdl/search/default?type=author&givenName=Aliaosha&surname=Ye), Xuan Liu

(https://www.computer.org/csdl/search/default?type=author&givenName=Xuan&surname=Liu), Guoquan Zheng
(https://www.computer.org/csdl/search/default?type=author&givenName=Guoquan&surname=Zheng), Zhe Liu
(https://www.computer.org/csdl/search/default?type=author&givenName=Zhe&surname=Liu)

pp. 234-236

pp. 237-239

pp. 240-243

pp. 244-248

pp. 249-253

Research on Influence Factors and Clinical Significance of Delphian Lymph Node Metastasis in Papillary Thyroid
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by Zhao Yan (https://www.computer.org/csdl/search/default?type=author&givenName=Zhao&surname=Yan), Ba Ting-Ting
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by Zhaoying Chen (https://www.computer.org/csdl/search/default?type=author&givenName=Zhaoying&surname=Chen)

A Survey for Information Technology Based Roll Call Methods in University Education (/csdl/proceedings-
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(https://www.computer.org/csdl/search/default?type=author&givenName=Hongyi&surname=Guo), Yanjun Luo
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(/csdl/proceedings-article/itme/2016/3906a432/120mNzaQowi) & pp. 432-435
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Construction and Application of New Intelligent MOOC Teaching System Based on Deep Learning Neural Network in
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(https://www.computer.org/csdl/search/default?type=author&givenName=Ai-Hua&surname=Pan)

Design and Development of Experiment for Intelligent Single-Slit Diffraction (/csdl/proceedings-
article/itme/2016/3906a478/120mNCga1NO) & pp. 478-481
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(https://www.computer.org/csdl/search/default?type=author&givenName=Xiao&surname=Ping)

Design of Workflow Cloud Platform and Its Application in Business Systems (/csdl/proceedings-

article/itme/2016/3906a521/120mNqgGiu2v) & pp- 521-525
by Xie Suping (https://www.computer.org/csdl/search/default?type=author&givenName=Xie&surname=Suping), Chen Huaichu
(https://www.computer.org/csdl/search/default?type=author&givenName=Chen&surname=Huaichu), Di Xianghua
(https://lwww.computer.org/csdl/search/default?type=author&givenName=Di&surname=Xianghua), Yin Shixue
(https://www.computer.org/csdl/search/default?type=author&givenName=Yin&surname=Shixue)

Discussion on Static calculation and Regulatory Process of a Combination Mooring System (/csdl/proceedings-
article/itme/2016/3906a526/120mNAS9ztG) & pp- 526-529
by Zhaoying Dang (https://www.computer.org/csdl/search/default?type=author&givenName=Zhaoying&surname=Dang), Yan Liu
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(https://www.computer.org/csdl/search/default?type=author&givenName=Jing&surname=Yi)
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(https://www.computer.org/csdl/search/default?type=author&givenName=Mi&surname=Li), Jiaren Cai
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by Sui Jie (https://www.computer.org/csdl/search/default?type=author&givenName=Sui&surname=Jie), Dong Lingian
(https://www.computer.org/csdl/search/default?type=author&givenName=Dong&surname=Lingian), Sun Jing
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Information System (/csdl/proceedings-article/itme/2016/3906a597/120mNzXFowt) & pp. 597-600
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(https://www.computer.org/csdl/search/default?type=author&givenName=Xu&surname=Yang), Zhao Zhijun
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by Wei Wang (https://www.computer.org/csdl/search/default?type=author&givenName=Wei&surname=Wang), Na Zhang
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by Shijia Hao (https://www.computer.org/csdl/search/default?type=author&givenName=Shijia&surname=Hao), Hui Li
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by Xuan Yang (https://www.computer.org/csdl/search/default?type=author&givenName=Xuan&surname=Yang)

Priority-Oriented Cloud Video Delivery Networks (/csdl/proceedings-article/itme/2016/3906a662/120mNB9t6xi) &
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(https://www.computer.org/csdl/search/default?type=author&givenName=Xiangwei&surname=Zheng), Hong Liu
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(https://www.computer.org/csdl/search/default?type=author&givenName=Yuliang&surname=Lu), Lintao Liu
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by Yue-Li Wang (https://www.computer.org/csdl/search/default?type=author&givenName=Yue-Li&surname=Wang)

Research of Vehicle Video Analysis System Based on SVM (/csdl/proceedings-
article/itme/2016/3906a678/120mNxETa54) & pp. 678-680
by Yangiu Wang (https://www.computer.org/csdl/search/default?type=author&givenName=Yangiu&surname=Wang), Wei Zhang
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Research on Application of BP Neural Network Based on Genetic Algorithm in Multi-objective Optimization
(/csdl/proceedings-article/itme/2016/3906a681/120mNrJAdY3) & pp. 681-684
by Zhipeng Hu (https://www.computer.org/csdl/search/default?type=author&givenName=Zhipeng&surname=Hu)

Research on Cross Platform Digital Publishing Technology Based on HTMLS5 (/csdl/proceedings-
article/itme/2016/3906a685/120mNC10T4u) & pp. 685-688
by Xuelei Ren (https://www.computer.org/csdl/search/default?type=author&givenName=Xuelei&surname=Ren), Shulin Yang
(https://www.computer.org/csdl/search/default?type=author&givenName=Shulin&surname=Yang), Guyang Wang
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by Zhihui Liu (https://www.computer.org/csdl/search/default?type=author&givenName=Zhihui&surname=Liu), Jiaming Zhong
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Research on Influencing Factors of Team Interactive Memory System (/csdl/proceedings-
article/itme/2016/3906a695/120mNrJ11GP) & pp- 695-700
by Liu Rong (https://www.computer.org/csdl/search/default?type=author&givenName=Liu&surname=Rong), Yang Xiaodong
(https://www.computer.org/csdl/search/default?type=author&givenName=Yang&surname=Xiaodong), Tao Yan
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Research on Innovation and Entrepreneurship Education for College Students of Electronic and Information Majors
(/csdl/proceedings-article/itme/2016/3906a701/120mNvjyy3j) & pp. 701-704
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Research on Large-Sized Class Teaching of Sensing Technology Course (/csdl/proceedings-
article/itme/2016/3906a705/120mNzID9hZ) & pp. 705-709
by Guoping You (https://www.computer.org/csdl/search/default?type=author&givenName=Guoping&surname=You), Wanghui Zeng
(https://www.computer.org/csdl/search/default?type=author&givenName=Wanghui&surname=Zeng)

Research on Moral Personality Health Education of Medical Students (/csdl/proceedings-
article/itme/2016/3906a710/120mNwoPtk7) & pp- 710-713
by Zhifang He (https://www.computer.org/csdl/search/default?type=author&givenName=Zhifang&surname=He), Mengchun Zhang
(https://www.computer.org/csdl/search/default?type=author&givenName=Mengchun&surname=Zhang)

Research on the Application System of Smart Campus in the Context of Smart City (/csdl/proceedings-
article/itme/2016/3906a714/120mNBWzHPU) & pp. 714-718
by Shouyan Du (https://www.computer.org/csdl/search/default?type=author&givenName=Shouyan&surname=Du), Fansheng Meng
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Research on the Implement Scheme of Reconfigurable Function Navigation Based on JAXB (/csdl/proceedings-
article/itme/2016/3906a724/120mNBSSVhW) & pp. 724-727
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article/itme/2016/3906a733/120mNrnJ6KP) & pp. 733-736
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Abstract—As a novel learning method, mobile learning will
definitely become one of the most important part of learning
based society. In this paper, we firstly analyze the disadvantage
of the traditional in-class teaching pattern, aiming at
Information Management System to research the mobile
learning based knowledge architecture construction and
related resource integration. According to the current
curriculum architecture, we systematically review all of the
subjective courses and relative knowledge modules, which
contributes in organizing whole relationship among all of the
modules, constructing the connections and improving the
whole knowledge architecture. Our proposed plan would be
beneficial in solving the problem existing in traditional in-class
teaching pattern.
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According to the current curriculum architecture, we
systematically review all of the subjective courses and
relative knowledge modules, which contributes in organizing
whole relationship among all of the modules, constructing
the connections and improving the whole knowledge
architecture. Our proposed plan would be beneficial in
solving the problem existing in traditional in-class teaching
pattern.

Along with the development of computer networking and
wireless communication, intelligent mobile terminal has
greatly changed our living style and working method [1-2].
Based on the mobile learning technique, learning with the
mobile terminal has been paid attention by more and more
people, and mobile learning has become one of the novel
learning methods in learning based society. In 2000 [3], the
report D-learning. E-learning. M-learning presented by
remote learning expert DesmondeKeegan was introduced
into China, after that mobile learning has been one of the
most popular research hotspot in China. Mobile Learning
means to implement the Anyone, Anytime, Anywhere, and
Any style (4A) freely learning, which can supply the learners
with time-oriented, place-oriented, and person-oriented
learning environment, and dynamically construct the brand
new learning and teaching pattern.

There have been various successful mobile learning cases,
such as [4]the project of MOBILearn in EU, and[5] the
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mobile education project presented by Chinese Ministry of
Education, which theoretically and practically explore the
teaching  design, content development, platform
implementation, architecture evaluation and business pattern
of mobile learning architecture, respectively. On the other
hand, the hand hold augmented reality simulation game
project by MIT, America and the butterfly observation live
learning support system project by National Tsing Hua
University, focus on specific content based virtual reality,
simulated game scene, they emphasize on the natural fusion
of learning and substantial scenario. Their research content
aims at making use of the facility of the mobile devices in
functionality such as information acquisition and mutual
discussion. The project presented in China, including the
mobile education by Ministry of Education stress on the
implementation of teaching supportive system, the
commercial project by corporation such as the family of
mobile learning by Nokia Inc., focuses on informal learning
or casual learning of English and other fashion design. At
present, the researches and projects in China hardly relate to
the formal educating activity, especially the fusion with the
courses of in-school courses, the width and depth of the
mobile learning based teaching and practicing researches and
projects need to be extended in the next following phases.
The content of Information Management and Information
System covers up management and computer science, etc. It
has obvious characteristics of inter-discipline, following with
the rapid development of networking technique and micro-
electronic technique, management, computer software and
theory are interconnected with each other deeply and broadly,
which all contribute in changing the theory and technique in
Information Management and Information System.
Currently, most of the Universities in China are exploring
how to cultivate and raise the creative talents of Information
Management and Information System under the new era. In
recent several years, some Universities are carrying out
applied talent raising and extraordinary engineer plan based
teaching researches and projects of different levels, aiming at
this problem and combining with self practical condition we
perform similar teaching reform exploration. The reform
includes the talent raising pattern in Information
Management and Information System, Curriculum
architecture construction, curriculum optimization, practical
teaching arrangement, etc. Some of the projects put forward
utilizing the modern teaching method and constructing
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network based teaching platform, such as online learning and
mobile learning both are remote educational patterns. Mobile
learning emphasizes on the personal learning, which is the
extension and development of online learning, can help the
learners to realize the learning process anytime anywhere. At
present, there are rarely this kind of researches and
explorations especially in Information Management and
Information System.

Nowadays, the construction of Information Management
and Information System in each University of China usually
follows as: from fundamental to professional, from simple to
difficult, based on which the curriculum architecture of
Information Management and Information System is divided
into Common Fundamental, Specialty Fundamental,
Specialty Optional, and Practical Section, etc. The courses in
raising plan are systematically related with each other, but in
the implementation process we commonly observed that the
students are lack of systematical understanding and acquiring,
meanwhile they have no knowledge about the relationship
among the courses and the fundamental requirements, and
they always present the problems that the knowledge are
discrete and what can they do after graduation or where to
find the job.

In this paper, according to teaching and analyzing of the
author, we confirm that the existing problems relates to the
constraint of traditional teaching pattern. Thus, we firstly
analyze the constraint of traditional teaching pattern in
Information Management and Information System,
researching on the knowledge architecture construction and
resource integration based on mobile learning, according to
the current curriculum architecture, we systematically review
all of the subjective courses and relative knowledge modules,
which contributes in organizing whole relationship among all
of the modules, constructing the connections and improving
the whole knowledge architecture. With the learning
requirement of students, getting rid of the textbook-centered
teaching method, constructing the mobile learning based
specialty knowledge learning resource, we emphasize on the
forming process of teaching knowledge. Aiming at the
different emphasizing directions of this specialty, we
construct the web based knowledge architecture. Based on
the intactness and practicality of specialty knowledge,
guiding the students to carry out self learning, leaving them
with free space of thinking, cultivating the creative thought
and creative ability of the students with inspiring teaching.
The implementation of the project can effectively solve the
problems existing in traditional in-class teaching pattern.

1L

The problems include:

(1) Under the traditional in-class teaching pattern, the
teachers utilize the instructing and experimenting to teach the
students relative knowledge of specific specialty. According
to the abstract theory, dynamical process description,
integration, and designing experiments of specialty courses

EXISTING PROBLEMS IN TRADITIONAL CLASSROOM
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in Information Management and Information System. The
students have difficulties in understanding the content,
lacking of practicality. With the mobile learning pattern , the
teachers and students all can make use of the resource
platform with different multimedia materials (animation,
simulation, audio and video, etc) to learn specific knowledge
module, the students can utilize the mobile devices to learn
anytime and anywhere, which can effectively enhance the
learning result.

(2) In traditional in-class teaching pattern, according to
the constraint of semester arrangement, the time interval of
some courses is extensively long. There are disconnections
of preliminary and successive courses, omitting of the
important knowledge points, thus the teachers always need to
review, retrospect consistently, which affects the learning
efficiency. Otherwise, with the current evaluation and
feedback mechanism, after completing the course the
students can only clearly understand self learning situation
with the score of final exam, which makes them ignoring the
knowledge points if they pass the exam, without successive
guidance and lack of knowledge points the student cannot
comprehend enough content. On the other hand, with the
mobile learning based specialty knowledge architecture
resource, the students and teachers can communicate with
the same learning platform, the teacher can teach the students
online, and according to the different requirement of
different specialty and employment they can elaborate the
knowledge differently. The students can choose the learning
resource optionally anytime and anywhere, breading the wall
of before class, in-between class, and after class and barrier
between preliminary course and successive course.

(3) In traditional in-class teaching pattern, in order to
satisfy the covering of knowledge in determining the raising
plan, there are various specialty courses. But the students did
not get enough guidance of choosing optional courses, which
makes them lack of systematical understanding of the
specialty learning. Mobile learning based knowledge
architecture should be constructed with different directions
and webbed knowledge architecture, guiding the students to
clarify their own learning direction and carry out
systematical learning, and effectively extend their knowledge.

(4) Because the teachers have to think about the
employment and graduation of the students at the same time,
they usually require the students to comprehend the
knowledge points similarly, which is lack of personal
guidance and unbeneficial to teaching according to personal
requirement and condition. With the mobile learning
platform, the teachers can broadcast the knowledge modules
according to the different specialty and employing
requirement, and the students can choose voluntarily.
Exploiting the mutuality of the platform, the students and
teachers can execute one by one learning and teaching
procedures, which can realize the personal teaching and
customizing teaching.
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Figure 1. Information Management and Information System specialty teaching architecture.

Meanwhile, mutual learning and collaborative learning
with the mobile terminals can transfer the passive learning
into active learning, which can stimulate the interest and
enthusiasm of the students, would be beneficial to the
cooperation and creativity of the students. Through the
research and exploration of this project, we can implement
the fusion of foreign advanced teaching methods and
resources, which can enhance the comprehensive ability of
the student and the teaching research level of our University,
finally it can improve the educating quality entirely.

III. INFORMATION MANAGEMENT AND INFORMATION
SYSTEM SPECIALTY MOBILE LEARNING BASED RESOURCE
CONSTRUCTION

Our University began to enroll the students of
Information Management and Information System from
2005. According to the requirement of Shandong Province
High School and social economy development, as a
provincial school our University clearly presented that we
should raise advanced practical and creative talents in our
planning. Therefore, aiming at Information Management and

Information System we should stand up on the
localization of our University, fully make use of the
characteristics and advantage of our specialty, effectively
utilize the inter-discipline characteristics of Information
Management and Information System, to cultivate the
students with ability of information technique and
management, advanced practical talents for the area
economy development would be our optimal arrangement
and position.

During about one decade of development, we insist on
the specialty construction guiding thought, which is based on
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cultivating the talent, the
practicing,

teaching researching, and serving the society in harmony.
Oriented with the social requirement, organizing openly,
creating talent raising pattern, based on the persons, chasing
the personal development and fully development of the
students, we continually accumulate and cultivate the
specialty characteristics of Informative society requirement
oriented, practical teaching and practical information system
developing ability of the students emphasized, and the fusion
of information technique and management. Figure 1 shows
the specialty teaching architecture of Information
Management and Information System in our University.

Figure 1 can demonstrate that the knowledge in
Information Management and Information System is broad,
meanwhile the development of information technique is
rapid, the teaching tasks and quantity are heavy, and the time
of teaching specialty courses is short. Therefore, aiming the
shortage of in-class teaching pattern, combing with the
specialty teaching architecture of Information Management
and Information System, we research on the specialty talent
raising objective of Information Management and
Information System under new situation, and construct the
mobile learning based specialty knowledge architecture. In
above-mentioned architecture, the fundamental theory
platform can construct mobile learning resource, which are
chosen from foreign famous teachers, combined with
traditional in-class teaching, increase the diversity of
learning and decrease the dullness of theory learning for the
students. For the information technique platform part, the
updating of corresponding knowledge is rapid, so we should
construct the resource as much as possible and not
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constrained by the above listed content, we also should
construct the resource based on the interest of the students,
which would contribute to solve the problem that there is not
enough individual teaching. The students can acquire the
resource following their own requirement. We would
increase practical cases of learning resource, which can
impress the students directly and can benefit them further.
Management and Economics platforms can construct the
mobile learning resource with fundamental theory platform,
but they all must combine with the traditional in-class
teaching, if the mobile learning resource is independent there
would be not good effect. Above all, the resource we
construct is mainly exploited to support the in-class learning
of the students.

The front-mentioned learning resource can be effectively
used by the students. Under the traditional in-class teaching
pattern, the students mainly make use of paper textbook, the
material supplied by teachers, PPT, Flash and other video
materials to learn. But in the mobile learning based pattern,
the brand of the terminal, platform, monitor, processing
ability and battery life time are different from each other,
thus the mobile learning resource has the characteristics of
intactness, conciseness, short but completeness, real time
mutuality, and personality. Therefore, after fully researching
and analyzing the characteristics of mobile learning based
terminal and the requirement of mobile learning, with the
fundamental units of knowledge module of mobile learning,
adopting and introducing current foreign teaching methods
and resource, we develop the knowledge module based
visualized mobile learning resource, The content of very
knowledge module is relatively complete and independent,
they also have interior connection and logic. The mobile
learning resources are diverse, including text, picture, audio,
video, animation, document, experimental case, and learning
app, etc.

To enhance the interest and enthusiasm of students, we
supply them with online seminar, forum, group discussion,
importance and difficulty analysis, online test, kinds of
mutual learning, the students can communicate with the
teachers about specific problem under one by one tutoring,
the students can discuss, co-assistant, co-evaluate with each
other, which all play important roles in the feedback during
teaching and leaning.
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IV. CONCLUSION

In this paper, after analyzing the existing problems in
traditional in-class teaching and exploiting state of the art
Internet and other relative techniques, we transfer the
traditional Information Management and Information System
education to Internet. First of all, According to the current
curriculum architecture, we systematically review all of the
subjective courses and relative knowledge modules, which
contributes in organizing whole relationship among all of the
modules, constructing the connections and improving the
whole knowledge architecture. Secondly, focusing on the
difference among individual mobile resource, we render the
learning resources in diverse ways. And to motivate the
interest and enthusiasm of the students, we supply them with
multiple mutually learning methods. Our proposed plan
would be effectively and efficiently in solving the problem
existing in traditional in-class teaching pattern.
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ABSTRACT: In our project, we focus on the information management and information system subject in our
University, we propose the Seminar teaching model, the scientific definition of this model, the
implementation principles of this model and we are practicing this model in reality. It should play an vital role
in raising specialized talents with high quality and creative skill, and render important standardization

meaning.

1. INTRODUCTION

Chinese higher education has already stepped into
the Era of the Missification with rapid and overall
development; Meanwhile, along with the
development of national construction and economy,
we do need more specialized talents with higher
quality and ability (Lin, et al. 2014a, b, ¢) . Thus,
how to reform the talents raising model under such
development situation, and to seek advanced
teaching skills have become one of the most
important aspects that we should focus on. And
exploring the raising model and teaching methods
are playing vital roles in current time, they are
valuable and meaningful for all of us.

In “Shi Shuo” from HanYu, it says “What are the
main functions of teachers? They should at least
consist of teaching, transmitting, and exploring.” It
is simple but deep explanation of what a teacher
should be and should do. It is also the refined
summary of Chinese traditional teaching model from
thousands of years ago. This model exists in modern
Chinese education. It has played an crucial role in
raising  the  socialism  constructors  with
comprehensive knowledge in China. To understand
this model fully, we can conclude that good teachers
should speak out and speak well, and good students
should learn well thoroughly. Above all are the
fundamental requirements of our traditional
education (He, 2002; Haidi, et al. 2008), they are
also the basic content of current evaluation of
teaching quality. We should not deny the advantages
of this model, but we also can not avoid talking
about the disadvantages of this model, either. And
with the development of modern education, the
disadvantages are affecting more severely. In this
mode, the functions and roles of teaching are
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emphasized too much, and the activities of students
have been neglected. Especially, with the
development of modern society, more and more
knowledge is accumulated to even explosion level.
The knowledge that the students can learn in limited
time has fallen behind the development of
knowledge. And traditional education can not solve
the inherent contradiction of itself. For example,
teachers always complaining about insufficient time,
incomplete content, meanwhile students
complaining about overloaded content and fast
teaching speed, tedious, and boring process, etc. But,
somebody has done relative experiments and the
results show that there is only 20 percent time of the
students has been used to concentrate on learning the
content from the teachers, and the results also tell us
that the students can not tolerate the one direction
teaching model, they are not interested in this kind
of teaching any more, which is the main source of
the above mentioned contradiction between teaching
and learning. Specially, as the settlement of raising
plan in our University, and the guideline to all
subjects in our University, this is kind of
contradictions would be more obvious than ever
before. It is the important issue that we are facing to
eliminate the contradiction. And the improvement
and exploration of teaching model should be one of
the effective ways to us. So in this paper, we
propose one teaching model based on Seminars, and
corresponding teaching plans for Information
management and information system subject, the
proposed model would render powerful meaning to
raising talents with high quality, creative ability, and
teaching standardization such as Figurel.
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Figure 1. The powerful meaning to raising talents with high quality, creative ability, and teaching standardization.

2. GETTING STARTED RELATED WORKS

Among the teachers and students in Harvard, US,
there is one famous saying, “the one real object of
education is to have a man in the condition of
continually asking questions (Zhu, 2008).” In China,
because of the impacts of traditional education ideas,
the teachers over emphasize on the teaching of
knowledge itself. They turn the active, dynamic,
interacting language related activities into tedious,
boring broadcasting of knowledge. They do not
encourage the students to bring problems, they also
do not advocate the students to think or discuss
independently, and finally they make the teaching
into embarrassing situation. Under the dominance of
this mode, the students are reluctant to raise new
problems or discussion. In contrary, teaching model
based on Seminars do encourage the students to ask
questions, to think, to discuss, to explore, which all
contribute to develop the students’ talents and
abilities, and it can help to form the active scenes of
classrooms.

This mode is not one new teaching method. It had
been adopted by western Europe from 17 century.
Bruback (American Educator) presented that the
most fabulous teaching art is encouraging the
students to raise their own problems. From 50’s of
20 century, Seminar has been adopted in China
education system, but affected by the traditional
education idealism, this model has not been utilized
widely and thoroughly. In current years, plenty of
primary school and middle school students of
literature and history subjects have began to
explored and practiced this mode, have achieved
great effect, including some papers and practical
experience, but the implementation of this model in
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Universities and colleges is still rare to
(Kirschner, et al. 2006).

Thus, how to effectively promote the application
In Universities still need much more experiments
and experiences, the effects also need to be
evaluated in the future.

In our project, we focus on the information
management and information system subject in our
University, we propose the Seminar teaching model,
Fhe scientific definition of this model, the
!mplementation principles o this model and we are
practicing this model in reality. It should play an
vital role in raising specialized talents with high
quality and creative skill, and render important
standardization = meaning.  After  exploration,
practicing of last two years, we have achieved
considerable teaching experiences and operative
teaching results, and it would achieve more
satisfactory effect, meanwhile it would also help to
guide relative teaching processes, and contribute in
raising the learning interests, enhancing the creative
ability, and comprehensive quality of the students.

N>

. CONSTRUCTION AND IMPLEMENTATION
PLANING OF SEMINAR TEACHING MODEL
- FOR INFORMATION MANAGEMENT AND
INFORMATION SYSTEM SPECIALTY

Seminar based teaching model should include
researching topics from the teachers or students,

discussion, self-exploration, implementing the
research plans, completing the objectives and
earning plans, satisfying the requirements,

enhancing the practical ability. In this paper, we
propose two ways to implement the teaching model:



3.1 Topic based Seminar: students into groups—
assigning the topics by the teachers—browsing
the relative materials by students(including
learning and summarizing the relative
knowledge, and writing out the topic reports)—
discussion in groups—topic seminar—
evaluating the students by the teachers.

The teachers mush firstly analyze and plan the
teaching content at macro level based on studying
the curriculum and textbooks in prior, and they
should be familiar with the corresponding theories
and materials, based on the researching topics they
can bring the advance researching results into
teaching process, they must also determine the topic
problems used in the Seminar scenarios, give out the
subtle problems, assign the topic content, above
mentioned issues all need plenty of energies and
spirits. The teachers should create well designed
contextual environments, and stimulate the students
to explore actively with self motives, and help to
supply with the supporting materials to the students.
Discussion is the main stem of learning, it consists
of three aspects: (1) learning relative content from
the textbooks, to understand the problems through
observing, analyzing, and experimenting. (2)
exploring according to topics till satisfactory
answers to the problems are found out. (3) practicing
according to topic, including topic reports and self
discussion. In the seminars, the group leader should
pay attention to take the records. After the group
leader(in turns) give the conclusion, the teachers can
give supplement, based on the seminar process, the
teachers can give conclusion and emphasis
furthermore, and try to find out the inherent
relationship among the discussions from higher
level, and finally the teachers evaluate the topic
reports and presentations of the students.

3.2 Problem based Seminar: students into groups—
teaching simply and instructing by the teachers—
self learning the relative materials by students
and proposing the relative problems—discussion
in groups—concluding by the teachers—
evaluating the students by the teachers.

In this paper, we propose a novel teaching method,
which theoretically is based on the constructivism of
teaching-learning theory and cognitive tool theory,
whose principal part is the students and guided by
the teachers, it encourages independent researching
and problem solving of the students. This method is
comprised of following six aspects: a great deal of
preliminaries taught by the teachers, sufficient
considering time given to the students, problems
raised by the students, the discussion with or without
conclusion, the evaluation of the problems and the
group members given by the academic advisor or
teachers.
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Thus our proposed teaching pattern not only pays
attention to “what to know”, it also concentrates on
“how to know”, it is mainly about teaching the
students to mastering the knowledge and learning
skills. Through the Initiative participation practical
experience of the students to promote the dynamical
construction of the science knowledge. The flow
chart of our proposed teaching pattern is illustrated
in Figure 2.

Reading of the textbooks Intensively
&
Collecting the materials Broadly

v

Designing the problems
Thoroughly

v

Compiling the teaching plans
Concisely

Preparation
before class

v

Building the Hypothesis

v
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Presenting the problems

Implementing
¢ the teaching
activity

Guiding the exploration and
discussion

v

Summarizing and Generalizing

y

o ~
Comprehending, practising, and Consolidating
Creating after class
_4

Figure 2. The flow chart of our proposed teaching pattern.

4. CONCLUSION

Problem based seminar teaching model is one
teaching method that can be used to stimulate the
interests and motives of the students to learn by
themselves. The keynote of this model is to reform
the framework of traditional teaching by innovations
of curriculum and teaching processes, form one
brand new teaching idealism, i.e. to instruct the
students to explore and discuss by themselves. It
emphasizes the interactions between teachers and
students, guarantee the students to join in the
teaching activities actively, it can develop the
enthusiasm of the students and the teachers. In this
paper, we try to explore the bilateral process of
teaching and learning, we give specific
implementation plans, which all can effectively
enhance conscious activities of the students,



subjective initiatives of the teachers and activate the
classroom atmosphere.
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Abstract—The teaching content of course '"Mobile Device
Programming" should be focus on different content for
different specialty, because the course involves a wide range
content but subject to the limitations of the class hour. In
addition, since the curriculum knowledge update fast and have
nature of strong practical, one to many teaching and
Experimental cases are generally used in the course of teaching
to improve the students' learning interest. Cases design is the
key problem in case teaching practice. An experimental case of
"Mobile Device Programming'" for specialties of information
management and information system and electronic commerce
is proposed in this paper, which takes an e-commerce and
medical platform for the old people as an example.
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Mobile Internet is one of the world’s greatest potential
industry, and it has become one important aspect influencing
IT technology and industrial development of the five
technology which are cloud computing, Internet of things,
mobile Internet, big data and smart city [1]. In recent years,
the mobile normalization construction of various e-
commerce websites, enterprises, bank and sectors has moved
into a period of rapid development, with mobile applications
like “Taobao Client”, “Mobile Government”, “Mobile Tax”
appearing through 3G and other mobile wireless network for
data transmission. The emergence of these mobile
applications allow wusers to complete shopping,
administration and other related business with mobile phones
or other mobile terminals unrestrained by place and space,
which greatly improves the efficiency of trade and official
business.

The rapid development of mobile Internet has brought
new opportunities and challenges for the development and
personnel training of the specialty of information
management and information system. Nevertheless, the
present courses of specialty of information management and
information system, such as “Information system design and
practice” and “Web information system development
technology”, mainly focus on the development and design of
desktop or traditional Internet platform information system
development, which is either basically fading away from the
market or saturated the market demand.
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There is a large market demand for mobile application
developer and remuneration for mobile application
developers is much more than other similar development
technology for the scarcity of mobile developers. According
to the investigation report research report [2], the starting
monthly salary for graduates in first-line companies has
exceeded 8,000 yuan while in famous enterprises like
Huawei, ZTE and Tencent, it is 10,000 yuan or more than
that. With the development of mobile Internet, mobile device
programming provides a very good employment outlet for
the students of specialty of information management and
information system.

Mobile programming courses are mainly about the
universality of mobile application development, such as
image viewer development, contacts development, calculator
development, jigsaw puzzle development, without content of
information system development of mobile terminals for
specialty of information management and information
system.

The training target of specialty of information
management and information system is bring up people who
can in charge of information system planning, construction
and management, or development and utilization of
information resources who work at administrative agencies,
the national industrial, commercial enterprises, financial
institutions and management consulting agencies, or research
institutions and other departments. Curriculum is mainly for
the development of information systems. The key problem
lies in the choice of teaching cases and experimental cases to
make full use of the superiority of information management
and information system to build the specialty of information
management and information system considering the
students' knowledge structure. We discusses the design of
experimental cases for the specialty of  information
management and information system in this paper.

II.

In recent years, due to the "authenticity" and the ability
of cultivating students' engineering quality, the case teaching
and experiment has been gradually introduced into
engineering specialty education .

As a kind of teaching and experimental method based on
interaction and closely combined with practice, case-based
teaching and experimental method can fully mobilize the
enthusiasm of the students and maximize their learning
potential, so it has been great success in teaching and

CASE-BASED TEACHING AND EXPERIMENT
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experiment of business, management, law and medicine[3,4].
The case content has the ability of knowledge transfer, we
can achieve the predetermined teaching goal through the case
teaching process, causes the student to obtain the knowledge
and enhances the ability, and the implementation process of
case teaching and experiment is a process of communication,
discussion and analysis, which can easily accepted by the
students. Students' active learning can be promoted by the
discussion.

The key problem of case teaching and experiment is
choosing high quality cases. The case can come from the
teacher's own engineering practice, or from actual project in
cooperative enterprise, or provided by the related books. We
should choose cases carefully to cover the whole course
content and to form the knowledge system and consolidate
the original knowledge. The case should have a certain size,
and should not stay in the examples of the level, and can give
thinking space to students.

II1.

Course of mobile device programming mainly introduces
the design and development process and method of mobile
application software to the students. The pre curriculum of
the mobile device programming mainly includes: computer
networks, java, management information systems, databases,
etc, shown in Figure 1.

The content of course covers a wide range of knowledge
and the programming technique update fast. The content
include Android application and development environment,
Android application interface programming, event handling,
multi-interface design, activity and fragment, graphics and
image processing, data storage, content provider, service,
broadcast receiver, multimedia application development,
opengl and 3D development, telecommunication, sensor
application development, GPS application development,
etc[5].

A semester which include 36 plus 36 hours of class plus
practice time is far from meeting the needs, so it is necessary
to provide a selective content for different specialty. For
example, specialty of digital media prefer the development
of Flash plus Adobe Air and Android, game development
and other related content[6]. Specialty of information
management and information system should also focus on
the development of mobile information systems, such as the
choice of mobile office automation system, office assistant,
student elective assistant, electronic commerce website, etc.
So, students can have a good support from other
professional courses in the teaching process, and there will
not be too many obstacles for students in understanding in
the learning process.

The course of mobile device programming is an
application course with the focuses of practicality and
engineering. Students will not know how to use the
knowledge they learned without practice. Therefore, the
course of mobile device programming requires teaching
method of case teaching, which can be closely combined
with engineering practice.

MOBILE DEVICE PROGRAMMING
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Figure 1. pre curriculum of Mobile device programming

IV. THE CASE DESIGN FOR SPECIALTY OF INFORMATION
MANAGEMENT AND INFORMATION SYSTEM

When students in the specialty of information
management and information system learn the design of
information system, a management information system or
electronic business website will be generally used. The
experimental case for mobile device programming still needs
to be an information system. To this end, the Android
comprehensive experimental project can choose mobile
information system, such as library mobile information
service system [7], campus mobile information service
system, student dormitory management system, online
bookstore mobile service system, etc.

The practice of software development process specialty
of information management and information system and the
practice of Android development technology should be put
emphasis on the design of android experimental case. From
research projects and engineering practice, we choose twenty
cases which can cover the whole course content and form a
case of knowledge construction. In this paper, we take a beta
version of elderly shopping platform from the smart senior
care research group as a experimental case.

V. A CASE: ELDERLY SHOPPING PLATFORM

There are 22,182 thousand people over the age of 60 in
China by the end of November 1, 2015, showed by the main
data bulletin of 1% national population sample survey in
2015 [8]. This number increase 2.89 percentage compared
with that of the sixth national census in 2010. China has
entered the aging society since 1999, and the Chinese aging
become a considerable proportion of the social groups.
Influenced by information society, the elderly population
have tried new things, such as consumption in the field of
electronic commerce. Although the market is still in the stage
of development, it is foreseeable that the elderly population
will be an important portion in the electronic commerce.

The system "Longevity" is designed to provide a
shopping service APP with hospital map positioning services
and a certain capacity of information exchange. From system
design to implementation, UML modeling, Android interface
design, database, computer network technology, cloud
resource acquisition and other technologies are involved in
the development process. Students can understand and
practice the whole process of knowledge flow system of



android through the development of the experimental case,
and deepen the understanding of the curriculum they have
learned before.

A. Functions Structure

The system "Longevity" include front-end APP and
back-end server. The function of front-end APP include
login and register, goods purchase, hospital institution
location and retrieval, creating a new topic or view topics,
etc. which shown in Figure 2.

Front-end APP

v v v
Purchase _] Medical Message
v Treatment Board
Login & v

Register

J \[reming |

Display
Topics

Hospital
institution
Location

Commodity
Display

Hospital
institution
retrieval

Product
Details

Figure 2. Functions Structure of front-end App

The function of back-end server is just like server in
other information system, which include account
management, product's information management, and
message management, etc. which shown in Figure 3.

Back-end Server

v

Product's
Information

v

Message
Management

Account

Management

Management

Figure 3. Functions Structure of back-end Server

B. User Case

Registered users have functions: logging in, viewing the
list of goods, viewing product details, viewing the topic list,
posting new topic, locating and retrieval surrounding
hospitals, as shown in Figure 4.
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C. Interface Design

The part of Android interface design includes the use of a
variety of widgets, multi-interface design, fragment and
other content. For example, multi interface design include
modules like "Login & Register", "Purchase", "Medical
Treatment", "Message Board" and "Remind" can be
switched using fragment, which is easily operational.

The main function of "Purchase" module is to display
and provide the detailed information of various goods, where
the user can collect goods, share goods and buy goods;
"Medical Treatment" is a medical module for the old man
finding near hospital without manual input. They will access
to location they needed by clicking. "Filial piety" wall
module provides a similar circle of friends as a platform for
the exchange of information, to the topic as particles, can
browse and publish new topic information of topic
information. "Message Board" is a information exchange
platform, which is similar to the circle of friends, provide the
function browsing the topic information and releasing the
new topic information, with the topic as the particle.
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The techniques used in interface of the system include
"ImageView", "Fragment", and "Asynchronous task", which
can improve the system's response speed and making APP
more smoothing.

D. Android Database Design

The database part of the project involves the local SQLite
database and remote database hosting.

As the storage space of Android mobile client is
constrained, the client end uses SQLite, which is an
embedded lightweight database, and the server side using
LeanClouds which is a cloud database, the two databases
collaborative with each other. The private data is stored in
the local machine's SQLite, for data privacy and non-
network environment, and the public data and non-important
data is stored in LeanClouds which is a remote cloud
managed database to reduce the system size. The
collaborative mechanism can enhanced data sharing and
interaction design requirements.

SQLite is a commonly used database in embedded
system. LeanClouds, as a cloud hosting database site, is
currently widely used by some small and medium-sized
developers. LeanClouds can provide data storage, data
management, data analysis, SMS services, and it can provide
a comprehensive data back-office system. It is suitable in
data analysis for small APP in the lack of data analysis
capabilities.

LeanClouds is an object-oriented database, and it is more
suitable to the Android development. It effectively avoid
code fragmentation problem when executing data
manipulation, and its inherent multi-task asynchronous
operation make it has a the ability to read and write data
under good network environment and the ability to protect
upload data under poor network environment. Its multiple
authentication data security effectively protect the data
privacy and improve the data security capabilities.

E. Map Location

We develope map positioning function by Baidu map in
the project.Baidu map is one of the most popular map in
China, which is easy to deploy and to use. Baidu map
provides API interface of many functions for most kinds of
the Android development. It provides the basic map, location
map, route search and other complete functional modules.
These functions are encapsulated into the SDK environment
for developers to be used easily.

To meet the personalized needs of individual developers,
Baidu map provides the reference documentation and source
code, and only reserve the right of the core code. The
developer can rewrite and revise according to their individual
needs, and function can be developed to adapt to different
needs of applications.

Compared with other maps, the Baidu Map SDK carry on
different module development for different platforms,
making the function code can be adapted to the appropriate
platform, with higher efficiency and adaptability, which
makes its SDK function more professional and easy to use.
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In this paper, we take a mobile programming of e-
commerce system for old people an example, explains the
principle of case design of mobile device programming for
the specialty of information management and information
system. We provides an example for the teaching and
experimental case design of the specialty of information
management and information system. This example can be
extended to other similar specialty e-commerce, etc.

CONCLUSION
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Abstract. Although the specialty of information management and information system has already
started mobile development courses, the current course orientation is not clear, and therefore the
teaching plan, teaching content and experiment plan are not targeted. Aiming at this problem,we
studies the teaching purpose and content of the mobile development course for specialty of
information management and information system, and designs the experimental case base of
information management and information system. By proposing training program for mobile device
information system design curriculum, we designs and improves information system case base for
mobile device, making students majoring in information management and information system
master the basic function of mobile development, and design and develop multiple system oriented
information system client and server. For information management and information system majors
who have good information system development capabilities, they need not to increase investment
in hardware and software or modify other teaching content. They can easily transfer to mobile
platform oriented information system design and development, integrating with other development
technology course as a whole, so as to improve the current isolating situation of mobile
development technology course.

Introduction

Mobile Internet is one of the world’s greatest potential industry today, an important aspect
influencing the five elements of IT technology and industrial development which are cloud
computing, Internet of things, mobile Internet, big data and smart city. In recent years, the
mobile normalization construction of various e-commerce websites, enterprises, banking and
sectors has moved into a period of rapid development, with mobile applications like “Taobao
Client”, “Mobile Government”, “Mobile Tax” appearing through 3G and other mobile wireless
network for data transmission. The emergence of these mobile applications allow users to complete
the related business with mobile phones or other mobile terminals thus making shopping,
administration unrestrained by place and space, which greatly improves the efficiency of trade and
official business.

According to “2014 Mobile Internet Industry Compensation Investigation Report” [1], in the
next two years, almost all companies involved in the survey are in demand for mobile development
talents, including a strongest demand for Android development engineer (more than 85.8% of the
participating companies have a demand for such talents), followed by IOS engineers and Amazon
architects.

The scarcity of mobile development talents caused a higher pay for mobile developers than other
similar development technicians [2]. According to the research report [1], the starting monthly
salary for graduates in first-line companies has exceeded 8,000 yuan while in famous enterprises
like Huawei, ZTE and Tencent it is 10,000 yuan or more. Most small and medium-size enterprises
offeymorel thaim 5,000 farcoutstripping otherindustried land-entérprises:
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Nevertheless, the present courses of specialty of information management and information
system, such as “Information System Design and Practice” and “Object-oriented programming
language”, mainly focus on the development and design of desktop or traditional Internet platform
information system development, which is either basically fading away from the market or saturated
the market demand. The aging course leads to a disjunction between students’ learning and social
needs, resulting in a decrease of employment rate of information management and information
system majors year by year [1]. While the development of mobile internet application for mobile
Internet mobile terminals is in the ascendant, there is a large market demand. The rapid
development of mobile Internet has brought new opportunities and challenges for the development
and personnel training of the specialty of information management and information system. How to
modify the teaching plan and teaching content to comply with the tide of mobile Internet and
enhance the employability of students is a problem that needs to be solved urgently.

Specialty of mobile Internet is not included in the current general university education catalog,
but mobile development courses have been opened. MOOC coursera has started iOS oriented
Objective-C and Android system oriented Android mobile development courses. To set up mobile
development courses have already become the norm, thanks to Google Android academic
cooperation program initiated in 2011. But now mobile development courses are mainly about the
universality of mobile application development, such as image viewer, address book development,
calculator development, without information system development of mobile terminals for
Information Management and Information System majors.

Related Works

Directed against the difficult employment situation of Information Management and Information
System Majors, scholars have put forward a series of improvement actions: Zhang Yunpeng [3]
analyzed the present situation of college information management and information system specialty
construction; Li Hongxia [4] proposed a project-driven teaching mode of management information
system; Xiao Yong [5] probed into the course arrangement of information management and
information system specialty.

Niu Li et al. [6] investigated methods to cultivate innovative and entrepreneurial talents by
school-enterprise integration in higher vocational colleges through IOS mobile development
platform. Li Xinhui et al. [7] suggested that Android mobile application development course should
follow “learning by doing”: first fit knowledge and skill points into the actual program, and then
allow students to practice after theory, to learn by doing. The above mentioned literature on mobile
development course teaching reform mainly emphasizes how to improve students’ ability from a
practical point.

Since the market’s demand for network-oriented B2C talents has been basically saturated, how to
find employment opportunities for the Information Management and Information System majors is
a key issue to be solved. Mobile terminals oriented information system development provides a
very good way out for the Information Management and Information System students, which needs
more originality than programming, and therefore more suitable for secondary college students
such Yanshan College of Shandong University of Finance and Economics.

Course Design of Information Management and Information System Mobile Device Program
Development

Teaching Content of Information Management and Information System Mobile Device
Program Development

The training objective of the course is to cultivate information system development personnel on
the smart mobile platform in order to meet the need of banks, enterprises and other mobile
information system development requirements. To achieve this goal, it is necessary to make full use
of current information system design course of the specialty of information management and
informationSysterh andordate a ihique mobilel devel opment/course:
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For the current mobile development course lack pertinence, syllabus of the specialty of
information system in domestic and foreign famous universities as well as MOOC cousera are
investigated to bring in and transform the relevant teaching mode to adapt our students and the
specific situation. In accordance with international standards, the course syllabus is fully updated to
enable the course content completely conform to the forefront of industry standards.

Specifically, the teaching content includes the following aspects (Figure 1):

Android System Android Basic Android Advanced Multithreading
Overview Control Control
Images and | | Data Storage Network Broadcast, Service and
Multimedia Access Content Provider

Comprehensive Cases of Android Information System
Development

Figure 1. Course structure of mobile application development technology

(1) Android System Overview: structure of Android system, construction of Android
development platform, four components of Android system.

(2) Android interface design: Use of Android basic control and advanced control, concept and
application of monitor, ArrayAdapter, BaseAdapter and other adapters.

(3) Graphic design: how to draw two-dimensional graphics, how to draw the image in Android.

(4) Multi-threading: drawing dynamic graphics and images with threads and timers.

(5) Data storage: SharedPreferencen, SQLite and other data storage.

(6) BroadcastReceiver, Service and ContentProvider.

(7) Comprehensive Cases of Android Information System Development.

Because Android development platform can be developed in the Windows environment, the
development tools Android Studio can be download for free. The low learning cost and the existing
experimental condition can meet the basic needs of the general application development. With this
mainstream mobile platform Android operating system as the starting point, through course and
case study, students can master the basic characteristics, the basic process and basic methods of
mobile Internet application development, and understand the operating system-based application
development, deployment, management and other advanced smart phone software development
technology. An information system development case, such as library management system, can
serve as the main line to connect each knowledge point.

Construction of mobile device information system experimental case base

As a practical course, the experimental aspect is very important for the mobile development
course. The appropriate project case design is a key issue in teaching content and lab experiment to
enable students to understand the course content and carry out experiments. Gradual penetration of
new knowledge in practice is required so that students can perceive the cause and process when
specific technologies are applied in the actual scene. Teaching cases and experimental cases can
have options of mobile libraries, mobile banking and other mobile office automation system, or
student course selection assistant.

Projects and cases for teaching and experiments should be selected according to the students’
ability of programming, and the workload should grow from small to large, from easy to difficult,
handy and interesting. To be specific, at the beginning of the course teaching cases and
experimental cases may include the following types:

Ul interface and event handling: for teaching case, take a simple calculator as an example to tell
about Android interface design and event handling; for experimental case, optional examples can be
standard weight calculator, standard height calculator, the user login interface, questionnaires
procedures.

Android Data Storage Technology: for tedohing casey introduce SharedPrefereiice by the example
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of saving game score, or illustrate SQLite by giving example of mobile phone address book; for
experimental case, optional examples can be improving mobile phone address book, moving diary
or English test bank system.

Multi-threading and Android graphic design: for teaching cases, multithreading can be explained
by examples of simple animation, drawing board, pinball game, Android drawing and event-based
callback response; for experimental case, optional image rendering, drawing sine curve, drawing
cosine curve, image browser, simple flight games. Teacher should provide the corresponding image
material.

BroadcastReceiver, Service and ContentProvider: for teaching case, illustrate the usage of
Service by the example of music player; for experimental case, multimedia player development,
mobile phone alarm clock service, using ContentProvider to share mobile phone address book.

Students’ course design is arranged in the late period of the course and teachers provide
information system topics such as the library mobile information service system, campus mobile
information service system, and online bookstore mobile service system. Students ought to
integrate and apply the completed chapter assignment and then make appropriate expansion to
complete the course design. Software project management can be used as the main line to manage
every aspect in the entire mobile development process, from requirements analysis, design, coding,
testing to the on-line acceptance check, which can enhance students' programming skills and at the
same time, foster their project development synthesized accomplishment. After the initial exercise
and training, competent students should be encouraged to participate in Android application
Development Challenge of Chinese college students. Via autonomous and independent topic
selection, students may pursue innovative and practical ideas to strengthen their hands-on ability
and creative consciousness.

Establishment of Three-dimensional Assessment System

For programming and development courses, how to reduce or even prevent students’ plagiarism
behavior of the code is an unavoidable problem. Similarly, in the mobile application development
course, the appraisal method to more accurately test the students' learning level is a real problem
worthy of study.

In order to reduce the code plagiarism and other negative phenomena, improve students’ learning
initiative, this project builds a multi-dimensional assessment method, which takes students, teachers
and student groups as multiple evaluation subject, learning attitude as multidimensional assessment
content, and combines daily assignment, lab assignments, computer online exam as summative
assessment and process assessment.

Assessment process is divided into three phases: examination preparation, project examination,
project evaluation. Examination preparation phase needs assessing project design, students’ team
group, assessment environment preparation, assessment requirements and cautions announcement.
In project appraisal stage teachers need to pay close attention to the students’ state and performance,
including the division of the organization, the team collaboration, project realization process and
other aspects of students. The project assessment should not only base on the completion of project
as the sole evaluation criterion.

Evaluation of the project includes the following aspects: (1) the accomplishment of the project,
comprehensively testing students’ master of knowledge and skills; (2) the completion of project
design and document, comprehensively testing students’ needs analysis and other aspects; (3) the
arrangement of time, the shorter time the project is completed, the more rational organization and
role assignment, the better member collaboration, the higher proficiency in knowledge and skills. In
order to reduce students’ plagiarism, questioning and answering can be adopted as course design
scoring method.

Conclusion

By completing information system application program on Android mobile development
platform, we aims to enable students to gradually master the latest and most popular smart mobile
development "téchiotogy © and "developient” skills's The “implementation“‘of information”'system
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project-oriented experiment mode of operation can fully integrate students’ software engineering
project management ideas with information system design and practice courses, so as to enhance
students’ engineering accomplishment of communication, collaboration, division of labor and
cooperation. Project outcomes also apply to other related specialties, such as training e-commerce
mobile development talents or training computer science and technology talents.

Through participation in national academic conferences and exchange of experiences with other
universities, the research results can be further perfected and expanded. Promotion of the project
results will help improve the quality of mobile development talent training, solve the problem of
disjunction between information management and information system specialty theory teaching and
social needs, hence improve the quality of teaching and personnel training, and cultivate
high-quality and innovative talents to meet the needs of society. The results of the project also have
high reference and promotional value for colleges and universities of the same kind.
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two-dimensional environment tracing and extrusion method model, and
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Summarized the related concepts of the Media Asset Management System.
Detailed analyzed the application of Media Asset Management System in the
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will enhance the core competence of TV media, reconstruct the value chain
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Sung-Jung Hsiao, Kuang-Yow Lian, Wen-Tsai Sung

This paper proposed an innovational method and technology real-time to
carry out remote recognition system by a mobile device. User draws a pattern
in the local browser to transmit to remote server that will to do recognized
task and database search immediately. The recognition system is
bidirectional...
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Xiaohui Zeng, Yibing Shi, Yi Lian

Particle filter has been widely applied in many fields in recent years. In order
to reduce the particle degeneracy problem, some resampling strategies are
introduced to improve the real-time performance of particle filtering. In this
article, we present many resampling algorithms and their modified strategy,...
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Comparison of wireless broadband and cable network is analyzed firstly, and
models of distributed quality system under the condition of wireless network

are put forward, and core technologies are discussed. The hierarchy model
can be divided into four layers: device layer, disposal layer, control layer,...
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Firstly the controller using virtual reference feedback control design, at the
same time considering the expectation of a given model match the closed-

loop transfer function and sensitivity function, which need to be in the two
objective function increases the expression in a model of the sensitivity...
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Based on Bagging Method Moving Object Detection Design
Hong-cheng Zhou, Cun-bao Chen

Focusing on the disturbance of moving cast shadow, a Bagging moving cast
shadow removal method is proposed. Collecting shadow discrimination
features from multiple shadow discrimination models, a shadow detector is
trained by employing Bagging ensemble based learning framework. The
shadow detector can...
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Xinpeng Zhang, Chunxiang Xu, Wei Sai, Ying Li, Tao Zhou

Cloud storage is a kind of cloud computing services that allows users to store
their data in a remote cloud. Because of the loss of data control, data owners
will concern that their data will be misused or unauthorized access by other
users, in addition, they also worry their data may be lost in the...
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An Inventory Strategy with Emergency Order in Cluster
Supply Chain
Benhe Gao, Yili Jiang

The enterprises in the cluster supply chain network not only cooperate in a
chain, but also compete and cooperate cross other supply chains. We focus on
bidirectional replenishment policy for the enterprises in two chains so that
both of the enterprises can reduce cost. Meanwhile, we provide a research...
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Design and Development of Route-selection and Decision-
making System
Junfeng Zhang, Yan Shen

In the study of route selection, due to the diversity, fuzziness, no-determinacy
and randomness of the evaluating index, it is very complex for the
information processing and decision making, and the CAD system cannot
solve these questions at present. This paper aims at the facts of Tianshan-
Road, utilizes...
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Jun Aj, Xiaolong Jiang

Since the 1990s, digital technology has made rapid development in the field of
mass communication has been the spread of traditional analog digitization
process began, more and more digital media began to walk into people's daily
lives. Since the new century, the media industry in the development of...

© Article details
© Download article (PDF)

https://www.atlantis-press.com/proceedings/ictcs-14/articles 6/28



2021/11/23 T48:11 Proceedings of the 2nd International Conference on Teaching and Computational Science - Articles | Atlantis Press

Proceedings Article
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This paper studied the coal mine safety supervision technology
systematically, and proposed an overall structure of an integrated safety
supervision system with environment supervision, mine equipment
monitoring and person / vehicle location management functions. Then, it
intensively analyzed the functional...
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Remaining Power of the Nodes in Opportunistic Networks
Xuebin Ma, Liting Wang

With the growing popularity of smart devices, people have increasingly
requirements for network’s quality of service (QoS). There is a growing
tendency in opportunistic networks to establish stable paths by using long
path lifetimes, low routing overhead and high packet delivery ratio.
According to recent...
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weighted L2,1 minimization. The support invariance transformation (SIT
discussed to insure that the proposed scheme does not change the suppc.. u.
the sparse signal. The proposed weighted L2,1 minimization framework
utilizes...

© Article details
© Download article (PDF)

Proceedings Article

Road Obstacle Detection Based on Randomized Hough
Transform
Jing Lv, Yuanyuan Shang, Hui Ding

Road obstacle detection is the core of pedestrian safety. As an effective image

object detection method, Hough transform can detect straight lines, circles,
ellipses, parabolas, and many other analytical graphics. This paper mainly
detects bar deceleration strips and round well covers, owing to obvious...
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Study on Learning Resources Recommendation Based on
Tasks in Team Collaboration
Lin Gong, Jian Xie, Yang Liy, Xiaodan Zhang

Nowadays, learning team has become an important foundation for modern
work. In a team, how to recommend learning resources to the appropriate
team member according to the task requirements is a key factor of success.
This paper firstly reviewed related methods and concepts in knowledge
modeling and learning...
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Design and Accomplishment of BS-based Supervisory System
for Student Assignment Online

Xiao Wang, Jiashan Wang

Computer education has been developed into education of information
technology with the rapid development in information technology
represented by computer and Internet in the world today. Schools employ a
load of approaches to investigate the efficiency in computer and information
technology education,...

© Article details
© Download article (PDF)

Proceedings Article

Research of Multi-export Campus Network Upgrade Program

Based on Redundant Architecture
Shan Jing, Qi Qi, Na Yang, Runyuan Sun

In order to improve the stability and effectiveness when campus network
user access to Internet, the paper, relied on the multi-export campus network
environment and based on the analysis on characteristics and demands of
the campus network users, completes the design of network upgrade program
by adopting...
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and communication technology, library resources building and informat
services of university is facing new opportunities and challenges and sil.y.c
library resources can not meet the needs of readers. This paper proposes a
strategy...
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Cluster Key Management Scheme for Wireless Sensor
Networks
Qisheng Zhao, Xiaoming Liu

The information security of wireless sensor networks is a hot issue in
research. This paper examines combining the scheme of the asymmetrical
public key system and the threshold key scheme, and proposes a dynamic
key management scheme through the second level key matrix of
authentication mechanism from...
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Vulnerabilities Analysis and Solution of VxWorks
Zhigang Zhang, Zhuo Lv, Jiansong Mo, Shuangxia Niu

The paper provides a brief introduction about VxWorks,
analyzestheimportanceofOSsecurity, discusses the current revealed
vulnerabilities, describes the risks the attack paths and the affected systems
about them, and gives the solutions on this foundation.
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Design and Implementation of Lightweight RMI Framewo
Based On HTTP Tunnel

Long-da Huang, Jin Liu, Su-yan Long, Jun-song Wang

Java RMI has greatly enhanced the ability to develop java distributed
applications, but it is still difficult when passeing through the enterprise
firewalls in the public network. Meanwhile, it need extra deployment and
registry besides application programs deployment. The paper designed and
implemented...
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The Workflow Modeling Research Based on the Expanded P/T
System
Long-da Huang, Jin Liy, Jun-song Wang, Su-yan Long

A workflow modeling method based on the expanded P/T system (hereafter
to be called the xP/T system) is put forward to make the correctness
verification of the graphical modeling easier and simplify the complication of
Petri net modeling. Meanwhile the correctness verification of the modeling is
given....
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With the rapid development of economy,Road traffic environment is changing
slowly,the efficiency of the people and car traffic is becoming more and more
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The Research and Implementation on Extending Algorithm
that High Response Ratio Tasks Schedule Preferentially on

C/0S-1I
Fensu Shi, Hua Wang

To overcome shortcomings that C/0S-II based on static priority scheduling
policy may block the tasks in low priority for a long time task scheduling
policy based on high response ratio scheduling preferentially is added and
achieved .This scheme divided the task in the system into significant tasks
and...
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A Fast Context -Based Fractal Mobile Video Compression with
GA and PSO

Junshe Wan, Linru You

Mobile video compression is an important method to translate multimedia
from server to client, especially mobile video compress with fractal model is a
good way to solution the unbalance computer capacity. Because computer
capacity of servers are so powerful that complete encode of fractal video
compress...
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The Design and Implementation of Production Management

Information System Based on B/S
Peng Zhang

this paper took the practical situation of some manufacturing enterprise in
Tianjin as the basis of system demand to design and develop the overall
framework and the function of various modules by analyzing and studying
its internal management process and business process. Then this paper
determined...
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Speech and Image Recognition Based on Location Service
Zhenyu Liu, Rong Bi, Jiawu L1, Heng Shen, Ye Song, Fang Zhao

this paper deals with the current navigation system for the visual-impaired
people, developing an indoor and outdoor navigation system, I[llumination, in
association with speech and Image Recognition for them. For human-
machine interaction, I[llumination is launched by shaking the phone instead
of traditionally...
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Transport is one of most important aspect of economy and social
development in one country. For recent years transportation industry in
China has made plenty of great achievements, in which the transportation

industry as well as Department of Transportation contributed greatly.
Gradually public services...
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Improvement of Gradient Projection Algorithm for Nonlinear
Programming
Dan Wang, Yong-ming Zhang

The search direction by making use of the matrix LU decomposition gradient
projection algorithm for nonlinear programming is given, the stability of
sparse and thealgorithm of this method can maintain effective
constraintmatrix, the algorithm can be applied to large sparsenonlinear
optimization problem...
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A Optimal Design of New Touching Key
Li Zhang

JSTO080 is a capacitive touch-sensitive chip based on the principle of
relaxation, which can design and implement touch key system with MCU.
The system is qualified with simple hardware circuit, reliable performance
and convenient usage. To improve the reliability of capacitive touch key
system, in terms...
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Development and Exploration of Cloud-based Three-

dimensional Digital Resource Sharing Courses
Weifeng Zhu, Jun Tian

With the maturity of cloud technology and the advance of national education
informatization process, the construction of professional courses has
gradually focused on cloud-based three-dimensional digital resources
sharing, thus breaking the shackles of traditional teaching mechanism. The
focus of the...

© Article details
© Download article (PDF)

Proceedings Article

Design and Application of AIS Technology in Marine Fishing
Management
Yu Wang, Shuo Xu, Zhen-zhou Wang

This paper summarily introduced the production safety problems during
operation process of fishing ships in China. In order to solve these problems,
we present the range and significance of utilizing AIS technology in the
fishing ships management, and summarily introduced the scale of AIS
technology...
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Xin Wang, Delin Chen, Yue Sun, Xu Wang, Suying Yao

With the trends of intelligent terminal and broadband network, all kinds of
intelligent terminal application based on internet emerge in an endless
stream. How to ensure the security of the various applications running on the

next generation operating system TVOS is a key technical problem to be
solved...
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Design and Development of the Online Examination System
Based on B/S Structure

Hongmeil Nie

Online examination is one of the crucial parts for online education. It is
efficient and fast enough and reduces the large amount of material resource.
An examination system is designed and developed based on web. This paper
describes the principle of the system, presents the main functions of the
system,...
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Risk Evaluation for Security Network Based on Protection
Model and Risk Entropy

Haitao Lv, Ruimin Hu

A security network is considered as a diagram of security systems deployed
in different places in a guard zone. For a security network, its risk is an
important metric to judge whether its protection effectiveness is good or not.
How to evaluate the risk of a security network In this paper, the protection...
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The Study of Corpus-based Interpreting Teaching from the

Perspective of Eco-Translatology
Sheng-bai Chen

Eco-translatology not only improves the interpreting theories and practice
but also acts as the guideline to the interpreting teaching. Therefore, this
paper attempts to put forwards the implications for the improvement of
interpreting teaching from the perspective of Eco-translatology, and explore
the...
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Exploration and Research of Practical Teaching System Based
on Ability Training
Huiting Wu, Y1 Wang

Applied talents are trained who has reasonable knowledge structure and
ability to analyze and solve actual problem. We propose a practice teaching
system based on ability training which used the ability training as the core.
And a lot of research and practice have to be done according to curriculum
system,...
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The paper has presented a new method of communication principle
experiment reforming, and designed a new system of opened communication
principle laboratory. This new method has solved the problems current

existing effectively, which includes low utilization of experiment equipment,
high-grade instruments...
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Application of Matlab Notebook in the Course Teaching of
Signal and System
Yaxun Zhou, Jianfeng Dong, Xingbin Zeng, Gangyi Jiang

Signal and System is a course with a lot of abstracting theories and
mathematical derivations, and it is often needed to display the complex
waveforms of some signals and simulate the signal processing process in
order to better understand the relevant knowledge in the course teaching. To
this end, Matlab...
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Impact of Mobile Learning on Distance Education
Yongbin Zhou

Mobile learning is another new learning model following the emergence of
digital learning, and a new research hotspot in the field of education
technology. How to make effective use of mobile communications technology
to assist the all types of teaching and learning has become the research
center of...
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Query and Service System Based on WebGIS Using in

University Choice after the College Entrance Examination
Li-na Guo, Yi Wuy, Xiao-gang Wang

In view of the current university choosing information query results in
intuitive, legibility and comparative difference, space positioning, spatial
analysis and visualization expression is not enough, we designed a college
entrance examination select query service system based on WEBGIS. The
system...

© Article details
© Download article (PDF)

Proceedings Article

Web-based Research outcomes Management System for
Secondary Department of University

Li-na Guo, Wei-wel Ran, Yu-na Jia

Undering the background of the campus informationization construction
becomes mature day after day, it is a meaningful work to design research
management information system to improve the research management level
and efficiency of the university. This study took college of a university for
experimental...
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Project practice teaching assessment investigate comprehensively that
students master knowledge application and new knowledge, however,
traditional test paper can’t meet requirement. This paper puts forward fuzzy

synthesis evaluation model, which assesses roundly student’s performance

1n project practice...
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A Study on Teaching Methods of Scope in VB6.0
Xiaoping Guo, Yichao Wu

VB6.0 is an object-oriented programming language. Scope is a part of the
important concepts in programming. Treating variables declared in the
universal declaration section of the form with different programming angle is
the key is to elaborate the knowledge of variable scope in VB6.0. Better
learning...
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VTS Bilingual Teaching Simulation Model Based on
Constructivism
Weidong Hu

Simulation technology has becoming so popular that it has been increasingly
applied in the fields of undergraduate education and vocational training.
Internationally, it has also played a great role in training Vessel Traffic
System (VTS) operators. Bilingual teaching of specialized course carried out...
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Research on the Integration of Information Systems Based on
BPM

Zhaoxia Gou, Xiaoming Liu

The proliferations of isolated information management systems in colleges
raise many issues of system integration, data sharing etc. In this paper, we
describe the current problems in the information construct and analyze the
benefits and limitations of platform integration options we then discuss
how...

© Article details
© Download article (PDF)

Proceedings Article

Exploration on Cultivating Students’ Abilities Based on Python
Teaching Practice
Xinxiu Wen, Zeping Yang, Zhanquan Wang, Min Zhao

Computer programming courses (C, Java, C++, etc) intended for non-majors
are facing a lot of problems in cultivating undergraduates’ abilities of
computational thinking and problem solving. Students are frustrated with
complex syntax of these languages and are confused with their practical
applications....
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Computer is applied in so many ways to assist education nowadays. The
foreign language teaching and learning is not an exception. This paper is
about the description and evaluation of the computer-aided education in

learning and teaching English as a foreign language. Three main ways of the
adoption...
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The Study of Computer Forensics Based on the Course
Construction and Reform
Ling Tang

Computer forensics has been an important part among computer science. .
There is a course with the name college course named information crime in
East China University of Political Science and Law. It has been set up since
2007. In this eight year ,the course get great achievements and honours.
Besides,...
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A Information Professional Personnel Training Mode Based
on Social Requirement of Independent Colleges

Jinjiao Lin, Minqu Fan, Haitao Py, Jun Lj, Jian Lian

In recent years, whether the graduate are needed by the society has become
more and mor concerns. In this paper, combining the students of independent
colleges and our education practice, the social requirement oriented training
mode is proposed. we construct and improve the pattern both conforming
the...
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Reflection and Practice of Vocational Education in Computer
Major Students in Vocational Colleges
Fu Zhou

Based on the employment status of computer science graduates in vocational
employment situation and using the butted perspective of education and
marKket, this article analyzes the reasons of incapability of higher vocational
computer science students. Finally, it puts forward that the education of
higher...
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From Subsidizing for Help to Subsidizing for Education,
Improvement of Efficiency of Student Financial Aid Program
in Advanced Education

Zhenquan Chen, Taipeng Wang

It is always one of the social spot lights that students whose family have
financial difficulties in affording tuition fee of advanced education. University
counselors and educational workers need to think carefully about how to
raise the efficiency of financial aid program, so that the improvement from...
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There is a trend that, almost everyone, ranging from government departments
to companies to Scholars, is either experiencing or anticipating
unprecedented growth in the amount of data available in their world, as well
as new opportunities and great value. In particular, this paper will discuss big
data...
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A Case Study of Teaching Large Class Based on Easyclass
Platform
Baihong Tan, Daji Yu

In the context of the current widespread large classes teaching in universities
of China, an in-depth analysis was carried out from the perspective of
knowledge dissemination within internal organization and Collaborative
Knowledge Building, the existing teaching pattern was generalized as a
pyramid-shaped...
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Current Situation and Countermeasures of Volleyball
Teaching in Reqgular Universities

Qi-lin Huy, Li Chen, Yue-ming Duan, Yan-jun Wang

Since 2004’s Olympic Games, volleyball in China drops into a low point once
again. One of the factors causing the situation is the ineffective development
of the volleyball in colleges and universities. By investigating and analyzing
the development of volleyball teaching and extracurricular activities...
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Establishment of Hotel Accounting Direction Personnel
Training Programs and Implementation

Tao Xue, L1 Sun, Yanqgiu Guan, Xiao Gong

Along with China's strong economic development in recent years, China's
hotel industry took the opportunity of 2008 Beijing Olympics and ushered in
the spring, star hotels have sprouted in various big-middle cities. According
to Horwath management company statistics, Entire China had nearly 70 star
hotel...
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Multilevel Innovation Teaching Reform in Liner Algebra
Dependedon Majors' Features --A Case Study of East China
University of Political and Law

Meijing Shan

Linear algebra is a core curriculum of science, economics and management
majors. It is also a part of undergraduate entrance examination. It can
cultivate the students’ logical thinking and computational thinking for
qualified examination. This paper layered students, teaching contents and
examination...
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Research and Practice on Computer Hardware Curriculurr..
Practical Teaching
Wel Zhang, Zhong-cheng Fan

The practical teaching is a very important process for students to develop
their innovation abilities. In this paper, we analyzed the present state and
problem of the hardware experiments teaching in university, propose
opinions and suggestions of computer hardware teaching based on the
experience of...
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Strategies for Optimizing the Learning Effect of Online
Courses through SNS Social Gene
Qiang Peng

As for the online learning, how to maintain the learners’ motivation and keep
them completing the study of all the knowledge points is the difficulty when
we do the design and development of online courses. In addition to making
good resources of teaching content, improving the integration of online...
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Experimental Study on the Validity of AES Systems in the
College EFL Classroom

Li Li

Online Automated Essay Scoring (AES) is used to promote the teaching of EFL

writing partly, but it can’t work very effectively for some reasons, mainly
including misuse and the shortcomings of AES itself. The study tries to
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Abstract—In recent years, whether the graduate are needed by
the society has become more and mor concerns. In this paper,
combining the students of independent colleges and our
education practice, the social requirement oriented training
mode is proposed. we construct and improve the pattern both
conforming the practical needs of current economic society and
reflecting the training characteristics based on the social
requirement for Information Management and Information
System talents of different majors and levels.

Keywords-information management and information system,
personnel training mode, social requirement, independent college

l. INTRODUCTION

Personnel training mode, which determines the basic
characteristics of the trained object, is the specific implement
way of colleges and universities to train the students'
knowledge, ability and quality structure. Personnel training
mode based on social requirement enhances the pattern with
social requirement oriented education construction and talent
management, meanwhile implement the suitable principles
and flexibility in the whole process.

In recent years, the employment for graduates has
become one of the major concern of the society. Essentially,
the problem is related to structure rather than quantity. And
the main reason is that for these years, the major setup and
training mode always follows the supply oriented principle,
which causes the divorce between major setup and market
requirement.  Traditional ~ Personnel training mode,
knowledge structure and quality structure cannot satisfy the
practical needs of our economic development. Therefore in
order to solve the problem we should focus on making use of
the information from labor market, construct and create the
requirement oriented personnel training mode according to

© 2014. The authors - Published by Atlantis Press
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social requirement principle and improved high education
system. In other words, the education department should
adjust the content of subject, major and course in time, which
can satisfy the market requirement, based on the dynamical
market demand. Obviously, to construct the market signal
generation mechanism, transmission mechanism and
adjustment mechanism, we need the construction of
requirement oriented education mechanism and creative
personnel training mode.

At present, knowledge economy trains and develops
rapidly with brand new gesture, and goes through explosive
expansion. Following the hierarchically development of new
technology revolution and continuous change of economy
structure, even in rapidly developed information
management field the employment situation of graduates is
terrible now, and intense competition, overall quality and
society adaptability have become the most important factors
in information management talent requirement and
competition[2]. Under the situation discussed above, the
overall information management major talents who has
complete knowledge structure, acute creative consciousness
and spirit, perfect personality and strong society adaptability,
can be competent the corresponding position and be
accepted by the market. Therefore, in the education practice
in financial colleges, we should pay attention to the
economic development frontier and grasp the market
requirement direction, which can help us to construct and
improve the pattern in order to conform the practical needs
of current economic society, reflect the training
characteristics based on the social requirement for
Information Management and Information System talents of
different majors and levels.



Il.  RESEARCH STATUS

Currently, there have been plenty of discussion and
researches relative to personnel training mode [3,4]. In
general, the pattern includes three main factors: teaching
principle, teaching pattern and culture environment. Most of
the researches insist that the talent training in colleges and
universities should focus on following aspects: to face the
society reality, to stress interdisciplinary and ability, to
enhance practice, to cultivate team spirit and creativity.

At present the problems in researches on information
management and information system personnel training
mode are:

A. Fuzzy professional positioning

In “Specialty catalog and introduction of undergraduate
course of common colleges and universities” presented by
Chinese Ministry of Education[1], the training objectives of
information management and information system have been
given thoroughly, but the content is highly generalized and
broadly. Many professional teachers in universities would
misunderstand the content in the making process of major
training plan and teaching outline, which makes the students
of this major especially the freshmen confused about the
subject development and future occupation direction. At the
same time, many teachers in information management and
information system originally are from management major or
computer major, so they usually they would start from the
original major stand and divide the new major into
management and computer parts. But practically,
information management major not only needs computer
based information technique courses but also stress the
ability of management information system design and
implementation.

In the professional talent training process, most of the
plan and course architecture in colleges and universities have
flaws. Firstly, the courses arrangement, most of which have
not arranged the guide courses and subsequent courses as
knowledge acquirement behavioral habit. Secondly, they do
not pay attention to practice teaching, and neglect the
interdisciplinary features of the major, which all make the
students lack of the ability of knowledge application and
necessary means of comprehensive ability. Thirdly, the
connection between the major courses is not deep enough,
especially between the fundamental theory and information
technique courses, which make the students hard to apply
their knowledge in design and implementation, confines the
enhancement of their ability.

Analyzing from the practical perspective, information
technology has been applied broadly in modern enterprise
management, and the management concept, ideas and means
have changed totally. Information technology has also
deeply affected every aspect of the current economic society.
So how to train students, who have rapid adaptability to
science and technology development and conform to the
society requirement, is one of the important projects in
information management major talent train.
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B. Chaos pattern

Now the information management major positioning
mainly relates to three kinds of courses: the first kind is
general education courses, such as: higher mathematics,
foreign languages and political courses; the second kind is
economy management courses, such as: Management,
Economics, Accounting and Financial Management; the
third kind is information technology courses, such as
Programming, Operating System, Networking and Database,
etc. And in this pattern there is no effective interdisciplinary
professional course architecture, but the courses are simply
meld, the connection between them is not solid and the
knowledge architecture is incomplete, too. And the
information management and information system major train
plans of the colleges and universities are different from each
other, and the perspective differs, too. In “Specialty catalog
and introduction of undergraduate course of common
colleges and universities” of 1998, the courses includes:
Economics, Accounting, Marketing, Operation Management ,
Organizational strategy and behavior, Principle of
Management, Application of mathematical statistics,
Operation research , Computer system and software, Data
structure and Database, Computer networking, Information
Management, Information Organization, Information storage
and retrieval, Management Information System analysis and
design, etc[1]. And the courses should be divided into
following modules: economics knowledge module,
management knowledge module, computer knowledge
module and information management knowledge module,
each college and university has their own opinion to the plan.

In the plans, the colleges and universities have agreed
that there should be fundamental quality knowledge module,
modern information knowledge module, information
management and information system major knowledge
module and major background knowledge module in the
final plan, through which we can understand that the main
objective of major training is to construct the systematic
structure of major knowledge.

C. Lack of laboratory fundamental condition and
insufficient of labs and practical training

Information management and information system major
has the characteristics of binding of theory and practice,
which demands practical experience of the teachers. But
nowadays most of the teachers graduating from University
directly have no practical engineering experience. Because
most of the teachers have no way to attain information
implementation means in practice, and they can only carry
our theory teaching, which makes the students lack of
practical experience, either. And they cannot understand the
importance information technology. Therefore, major
teachers without knowledge renovation and practical
experience are the most terrible problem now. And most of
the persons incorrectly assume that the information
management major belonging to management science, and
misunderstand the major laboratory of the major. Actually,
comparing to Science and engineering laboratory, lab of
management major has more input and less output. Therefore,
the University prefers to construct the former labs instead of



management major labs. And, some of the Universities treat
the theory teaching staff and experiment staff differently in
salary and other aspects, which severely damage the working
enthusiasm of the lab staff. Because of the existing problems
above, the construction of the information management labs
obviously lags behind the society requirement to talent
training, which makes it hard to carry out in talent training.

D. Reform plan design
We can find that the information management and
information system major relates to many different fields,
and because of the rapid development, hard work of teaching
tasks and insufficient time of major courses, which all make
creative major teaching reform and construction important.
1) Reform courses in information technology module
To carry out corresponding reform to courses in
information technology module, this can help the students to
make use of information technology effectively. Meanwhile
we should adapt the knowledge learned from management
courses into practical scenarios such as: reflecting the
running situation of enterprise, management and decision,
and combine the knowledge learned in mathematics courses
within. And the combination of the several modules can be
used to analyze and solve the problems.
2) Reform practical teaching segment
Surrounding the industry background and professional
training objectives to build all kinds of practice teaching
link, and combine them into practical teaching link, which
can be used to enhance the basic practical ability,
professional adaptability and creativity of the students, to
improve and reform the present information management
and information system major practical teaching objective
architecture, practical teaching content architecture, practical
teaching management architecture and practical teaching
quality evaluation architecture.
3) Reform and create teaching methods
We should renovate teaching concept, motivate the
students to think more, analyze more and enhance the
practical ability of them. Making use of modern teaching
methods and tools, we would attract initiative of the students.
In course teaching process, we should pay more attention to
foster self learning ability, creativity ability and independent
thinking ability of the students. In class teaching process, we
should insist on the combination of theory and engineering
cases to enhance the comprehensive ability to apply the
knowledge in practice of the students.

E. Solution methods

We present the following methods based on the reform

plan above
1) Select the textbooks and reference books.

We should choose one set of textbooks and reference
books which are suitable for the situation of our University
and pay attention to the connection between the textbooks
themselves. The selection of textbooks is important, and they
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would affect the students a lot in a course.Reform courses in
information technology module

2) Emphasize on fundamental theory teaching , arrange
curriculum schedule reasonably.

We should emphasize the fundamental courses, major
core courses and lab courses, enhance the coaching
answering s and paper correction, and choose the
experienced teachers to teach the fundamental courses.
According to decades of teaching experience, whether the
student would become the talent that the market and society
needs the first year is rather important. Besides public
courses, the subject characteristics determines the freshmen
should put most of the energy on fundamental courses such
as mathematics, rather than computer operations,
programming design, etc. Listening to the teachers carefully,
reading, thinking hardly and experiencing deeply, which all
need repeatedly boring learning, are the main parts of the
freshmen. Many students have not gone through systematical
and hard fundamental learning and training, which leads to
Infineon when they enter higher grade. But once one student
finish the fundamental learning process, even if his entrance
scores is lower than other students, he would catch up the
others definitely and he would feel easier in the following
courses. The reason is that this kind of students have
followed the requirement of the major and gone through
fundamental training hardly.

3) Reform evaluation means. Information management
and information system major has dual characteristics of
theory and application, and the evaluation of core courses
is important to students.

We should advocate better learning atmosphere, relying
on scientific credit management principle, to embody the
theory learning and knowledge application and make sure
the fairness, objectivity and credibility.

4) Enhance the lab teaching process and standardize
the experiment teaching process.

Based on fundamental courses teaching, targeted and
scheduled to enhance the lab teaching in the major, and
foster the combination ability of theory and practice.

I1l.  CONCLUSION

Information Management and Information System is one
of most necessary major in our information-base society,
because we need information in all walks of life. In this
paper we propose the personnel training mode for
Information Management and Information System major
through theory and practice. We hope that the pattern can
enhance the society adaptability of students from this major.
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Abstract—Tn the mobile learning system, it is important to
adapt to mobile devices . Most of mobile learning systems
are not quickly suitable for mobile devices. In order to
provide adaptive mobile services, the approach for
adaptation is proposed in this paper. Firstly, context of
mobile devices and its influence on mobile learning system
are analized and business rules based on these analysis are
presented. Then, using the approach, the mobile learning
system is constructed. The example implies this approach
can adapt the mobile service to the mobile devices flexibly.
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1 Introduction

The rapid adoption of mobile computing devices
with Internet capabilities, such as computers, smart
phones and handheld devices, makes us work or study
at any time, at any place. And mobile learning will
complement and add value to the exiting learning
models M.

[t is important for mobile learners to get education
information and service, which meet their needs in an
adaptive maaner. However, in the mobile learning
system, different mobile devices have different CPU
speeds, memory capacity and power. This means that
a mobile learning system created needs to adapt to
different mobile devices.Currently, some researches
about device independence in mobile learning system
have been proposed. Xinyou Zhao proposed a
device-independent architecture for mobile learning,
which is comFosed of device detector and adapted
content model P! That system detects the features by
using user agent and analyzing the head of request.
Anastasios A. Economides presented a framework for
adaptive mobile leaming in order to stimulate and
support providing service ¥, The adaption engine is
the core of the adaptive mobile learning system. By
employing the learner’s state L(t), the educational
activity’s state A(t), the infrastructure’s state I(t) and
the environment’s state E(t), the system has the ability
to detect the characteristics of device and learners. By
employing the learning automata to reinforce a good
decision and penpalize a bad one, this system can
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provide the most appropriate service. But all
before-mentioned system frameworks are not
extended easily, because the formal model of context
and adaption is not presented. When more and more
new-style devices are used to mobile learning system,
this shortage will be obviously.

In this paper, business rule approach is proposed
to construct mobile learning system. It can detect
mobile devices’ context and adapt the service to the
device, by considering the influence of context on
service parameters.

2 Business rule

2.1 Context and its influence

Mobile learning system is composed of one server
and mobile devices which access the server via
different types of networks, for example, GSM, 3G,
internet, Wi-Fi, or other networks. Mobile devices
maybe are PDA, computer, mobile phone, laptop,
digital TV, or other devices which have the ability to
access the network, play audio and video program,
and access the system server using browser which
support standard communication protocol.

Mobile devices communicate with the mobile
learning system server interactively. The device sends
the request of service to the server. Then the server
provides the mobile service, such as video on demand,
to the leamners’ devices. The learner’s devices can
communicate with others through the server. When
providing the service, in order to adapt itself to several
kinds of devices, the mobile learning system should
adjust the parameters of information communication
according to the context of devices. In this way, every
user can obtain the mobile service automatically with
the quality matching the ability of his device.

2.2 Business rule

Based on the analysise above, there are some
rules in the mobile learning system. These rules have
the same structure as ‘IF conditions THEN adaption
policy’ in the codes. While the context match the
condition, this rule will be triggered immediately, and
the adaption policy will be implemented.

BR=(id; width, networktype; speed, size,color)
In this depiction,
BR is the symbol of an business rule.
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Id is the rule identity,which is exclusive.

Width is the width of the mobile device.
Networktype is networktype of the mobile device.
Speed is the transmission speed to the mobile device.
Size is the displaying size in the mobile device.
Colour is the displaying colour in the mobile device.
For example:

BR=(001; 0.6x2Mbps,0.4x ADSL;151/s)

3 The approach

On the basis of the discussion above, we utilize
business rules to implement the dynamic part in the
mobile learning system.Figure 1 shows the mobile
learning system architecture based on business rules.

The context management module in the
architecture employs the approach proposed by
Henricksen in ©!. The context repository management
module is responsible for collecting context,
maintaining a set of context models and their
instantiations. This module additionally provides the
reasoning capacity between the low-level and
high-level context and implements the query interface.
The other modules in the architecture are our own
work and will be discussed as follows. At present, the
reasoning procedure has not been included in the
business rules.

The systems main body

Preparcthe |  content ch one
data to - Business Cal lh: I+ Exceute
match rule )

Applicption function

BR

Querying Building i
Business Busincss rules
rules rules parset

The Business rules
repository management
module

Business

rules

Context 9
repository

uriger

Querying Gaining Reasoning
context context context

The context repository management module

Context

repository

NS

Figure 1 the mobile learning system architecture based on
business rules

The traditional mobile learning system
architecture consists of the system’s main body and
the context repository management module. The
dynamic elements of the system’s main body are

encoded in the traditional architecture. In the new
architecture shown in Fig.1, the system consists of the
main body, the context repository management
module and the implementation module for the
dynamic element separated from the program code.
When the system executes the dynamic element, a
functionis invoked and implemented. Moreover, the
variables of the invoked function are the parameters,
their values easily being modified to suit the changing
situation.

4 Example

In the mobile learning system,learners can get the
video courseware resource by VOD service provided
by this mobile learning system. They can get these
video resources by many kinds of device, such as
PDA, mobile phone, laptop and computer. The mobile
learning system must apperceive the context of
terminal device, and adjust the transmission policy to
the different context.

In this example, the bandwidth, type of link, the
vender and model of terminal, the size of screen are
considered as the context of device.

Business rules are show in follow:

BR=(001; 0.6x2Mbps,0.4x ADSL;151/s)

BR=(002; 0.6x1Mbps,0.4x ADSL;10{/s)

BR=(003; 0.6x10Mbps,0.4xLAN;25f/s)

BR=(004; 0.6x20Kbps,0.4xGPRS;5{/s)

BR=(005; 0.6x120Kbps,0.4xHSDP;7{/s)

The contexts of mobile device are detected by the
context information server, and then according to the
business rules above, some information transmission
policy is carried out to ensure the quality of mobile
learning,. Moreover, when more and more new-style
devices are used to mobile learning system, we only
add some business rules instead of modifying the
codes.

5 Conclusion and expectation

In mobile learning environment, system should
detect the context of mobile devices, and then adapt
the service parameters to the context. In order to
construct the mobile learning system that can adapt to
mobile devices, business rule approach is presented.
Using the approach, the mobile learning system is
constructed. The example implies this approach can
detect the contextual environment of mobile
computing and adapt the mobile service to the mobile
devices flexibly.

In future, the business rules repository will be
researched and optimized, employing the method and
theory of artificial intelligence.

(Continued on P.198)
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Abstract

University information systems should flexibly and
quickly adapt to variable requirements. This paper
proposed —an  university  information  system
implementation method based on business rule to
achieves information systems adaptability. Based
on steady business pool consisting of business
granules and business objects, variable factors on the
business object aggregate business granule operates
are separated from information systems codes and
stored as business rule, which is implemented through
the corresponding business rule engines. Therefore,
university information systems based on this method
can adapt to variable requirements flexibly and
quickly  through  configuring  business  rule.
Experiments and examples are provided to evaluate
the feasibility of the proposed method.

Keywords:  University  Information  System;
Adaptability; Business Rule

1. Introduction

In information society and knowledge economy
era,it is the construction hot of university at home and
abroad to build an information and digital campus.
Nowadays, many of large and middle software
corporations at home and abroad implemented
university information systems. But, there is no
system to adapt to many of university at home and
abroad. The reason for this situation is the strong
university regional, different management schema
and very difficut containing all of functional
department. According to above university difference
and complex and variable university business, it is
required that university information system
implemented by information technology can support
the difference and variable.

This paper proposed a business rule approach to
implement university information systems. At
present,business  rule-oriented methodology to
implement the information system attracts more and
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more attention in recent years. Irma Valatkaite [1-3]
presented a conceptual graphs approach for business
rule model, represented business rule in UML use
case diagrams, and enforced automatically business
rule as ADBMS triggers from conceptual graphs
model. Based on above, the BR-Centric IS
development framework was then presented. P.
Kardasis[4] and W. M. N. Wan-Kadir[5] provided
business rule elicitation, representation, mapping and
implementation. Sequentially, they proposed MBRM
development frame. All of these approaches proposed
the structuring of business rule according to the ECA
(Event Condition Action) paradigm or IF Else Then
paradigm. As a result, these approaches had a
limitation that they couldn't represent complex
business rule. Besides, there are some commercial
business rule management systems productions, such
as Ilog’s Jrules[6] and Fair issac’s Blaze advisor[7]. It
is a pity these productions are too complex for
enterprise level. Accordingly, it is necessary for
enterprises to abstract and implement their business
rules in terms of their variable requirements.

This paper proposed a business rule approach to
implement the configurable complex business logic of
university information systems. Based on steady
business pool consisting of business granules and
business objects, variable factors on the business object
aggregate business granule operates are separated from
information systems codes and stored as business rule,
which is implemented through the corresponding
business rule engines. Therefore, university
information systems based on this method can adapt to
variable requirements flexibly and quickly through
configuring business rule.

2. Information system framework
based business rule

The information systems based on business rule
consist of three components including business granule,
business object and business rule[8].



2.1. Business granule

Business granule is business atomic unit of business
operations or operations sequence with the business
goal in the special application domain. It has attributes,
such as atom, independence and multi-instance. No
subdivided business embodies the business granule
atomic attribute and the least business executing unit
embodies its independence. Its independence shows it
couldn’t depend on other business granules. Since the
business granule is relatively stable, business functions
can consist of these business granule sets by
accumulation. Different accumulation or assembling
styles represent different business logic.

2.2. Business object

Business object is the object that business granule
operates. To the relatively stable business granule, its
operating object is also relatively stable. But, the
operating object instance set may be change. These
variations come from user’s requirements and
represent the variable business logic.

2.3. Business rule

There are various classifications of business rule
given by different researchers. Von Halle, Ron Ross
and business rule group have their categories. Based on
the variable requirements influencing business object
instance set the business granule operates, we classify
three categories: (1) constraint relations among
variables (Variable Relation Constraint Rule VRCR);
(2) the variable attribute value mandatory constraint
(Attribute Mandatory Constraints Rule AMCR); (3)
constraint relations among the variable attribute
values(Attribute Relation Constraints Rule ARCR).

VRCR abstracts the related variables and joint
relations among these variables. This class business
rule can meet these variations: (1) the number of
variables; (2) the name of variables (3) the joint
relations among all variables; (4) the order of the
variable  attribute  values. Following is its
representation.

VRCRI1=(Id, Application, Task, Rulesetname, Table,
Variable, Order, Level)

VRCR2=(Id, Application, Task, Customed, Table,
Variable, Value, Orderl, Order2)

VRCRI1 is the symbol of VRCR.

‘Id’ is the rule identity, which is exclusive.

Application is that the VRCR is applied.

Task is the business granule where the VRCR is
valid.

Rulesetname is the name of the rule set that the
VRCR belongs to.

Table is the operated table in the database by the

VRCR.

Variable is the influencing factor the VRCR
involved.

Order indicates the order of the influencing variable
attribute value in the VRCR. Its value may be
descending, ascending, random and customed. If the
value is customed, there will be some new VRCRs
which are represented by VRCR2. In VRCR2
expression, Value is the attribute value that the user
customs, Orderl indicates the customed order of the
attribute value and Order2 indicates the order of
multi-attribute-value in the same order].

Level indicates the joint relations among the
influencing variables the VRCR involves.

AMCR abstracts mandatory attribute value
constraint on business object set that business granule
operates. Following is its representation.

AMCR=(Id, Application, Task,
Condition, Valid, Sequrence)

AMCR is the symbol of AMCR.

‘Id’ is the rule identity, which is exclusive

Application is that the AMCR is applied.

Task is the business granule where the AMCR is
valid.

Rulesetname is the name of the rule set that the
AMCR belongs to.

Condition is the mandatory constrain condition.

Valid indicates that the AMCR is valid

Sequence indicates the order the AMCR executes.

ARCR abstracts the constraint relation among the
variable attribute values. The external user’s
requirements lead to the constraint relation among the
business object instance sets consisting of all variable
attribute values. Therefore, the ultima business object
instance set makes up of these sets dependent on set
operations. Following is its expression.

ARCR=(Id,  Application, Task,
Condition, Setaction,)

ARCR is the symbol of ARCR.

‘Id’ is the rule identity, which is exclusive

Application is that the ARCR is applied.

Task is the business granule where the ARCR is
valid.

Rulesetname is the name of the rule set that the
ARCR belongs to.

Condition is the pre-condition that set actions
execute.

Setaction is the set actions when condition is true.

Rulesetname,

Rulesetname,

3.University information system
framework based on business rule

University information system framework based
on business rule consists of three parts including
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business rule management system(BRMS), database
management system(DBMS) and function modules
of university information system. In this framework,
function modules of university information system
implement basic functions university information
system provided and DBMS manage the data of
university information system. However, BRMS
manage variable business requirement in the
university information system. Its functions include:

-business rule repository definition

It includes business rule definition of logic
structure,  storing  structure, secrecy  and
corresponding information format, etc.

-business rule repository management

It includes system control, rule storage, update and
rule integrity, security control etc.

-business rule execution engine

Function module

Define and Edit

Business mle

Business granule

Business object

\

Business Rule

Execution Engine

/'

Business Rule Repository ‘

I ‘

BRMS |

DB DB
DEMS

Figure 1 University information system
framework based on business rule

This is a mechanism program that searches and
implements business rule.

-business rule repository building and maintenance

This is a component that builds and updates business
rule repository and maintains and restores structure of
business rule repository.

Therefore, BRMS includes following components:

-business rule representation language and compiler

-business rule operation language and compiler

-business rule repository management program

Flow that university information systemexecutes is
following: function modules of university information
system provide BRMS with the requirement of
business granule. Then BRMS picks up relevant rules
from business rule repository, and business rule
execution engine implements this rule set. At last,
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BRMS provides business object for the function
modules of university information system to use. The
specification is shown in Figure 1.

4.Example

The approach presented in this paper has been used
in developing teaching affairs system of one university.
During education, one student couldn’t have two
classes at the same time. Moreover, because teacher
need tutor students and a teacher has limited energy,
the number of tutored students must be limited. So, we
need group teacher and students based on some
constraints to form a suitable education grouping. This
grouping can form automatically in terms of courses
selected by students. So, we only consider that students
select courses. What are analyzied in selecting
courses are showed as follows:

Business granule: selecting courses

Business object:students, teacher, courses

Business rules:

(1)Student must be a student in this university
(2)course that student didn’t select or pass before
(3)number of registered students of course is less than
capacity of course

(4)course that student has pass its prerequisite course
(5)students haven’t selected any course during this
course

Above business rule can be expressed:

AMCR=(001, teachingaffair, selectingcourses,
selectingcourses, xh=student.xh,valid,1)

AMCR=(002, teachingaffair, selectingcourses,
selectingcourses,
course<>student.selectedcourse,valid,2)
AMCR=(003, teachingaffair, selectingcourses,
selectingcourses,
registrationlist.size()<course.getminimum(),valid,3)
AMCR=(004, teachingaffair, selectingcourses,
selectingcourses,

course.getprerequisite()=student.haspassedcourse(),vali
d,4)

5.Conclusion

The above example shows that the implementation
method based on business rule improve the flexible
configuration and the expansibility of university
information systems. At the same time, it also shows
that the university information systems implemented
by this method more adapt to the variable environment.
Moreover, business rule is separated from the codes
and stored in the repository, which reduces many codes
and the complexity of the codes. The future work



should be done on the issues how to manage these
business rules.
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Research on Mechanism, Differences Assessment Model and Promotion

Path of College Students” Self— Cognition
XU Deying

(School of Management Science and Engineering,
Shandong University of Finance and Economics, Jinan 250014, China)

Abstract: The study of college students” self—cognition is of great significance to the improvement of
their efficiency at study and professional development,prevention their psychological problems, cultivate the
positive corrective outlook on life and world, as well as the healthy and sustainable development of higher
education. Taking college students” self—cognition as the research object, the mechanism and differences as-
sessment model is constructed, which aims to explore the effective way to improve college students” self—
cognition. All the results follow Maslow’s hierarchy of needs and self—efficacy theory. Especially, current sit-
uation and self satisfaction affect the college students” self—cognition improvement most greatly. And the re-
search results show that college students” self —cognition is significantly affected by their speciality and
growth environment, while the impact of grade and individual difference are gradually weakened. Further,
the deeper mathematical analysis and empirical analysis also prove that there are two critical paths to ad-
vance the self cognition ability of college student. One is effective academic and career planning education,
and the other is positive social cognition and practice ability development. Self—abasement student is more
suitable for the promotion path of shallow and systematic guidance, while self—conceited student are more
suitable for the promotion path of shallow and profound cognition integration.
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