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Preface

2012 International Conference on Teaching and Computational Science (ICTCS 2012)
is held on April 1-2, 2012, Macao.

Education in its broadest, general sense is the means through which the aims and
habits of a group of people lives on from one generation to the next. Generally, it occurs
through any experience that has a formative effect on the way one thinks, feels, or
acts. In its narrow, technical sense, education is the formal process by which society
deliberately transmits its accumulated knowledge, skills, customs and values from one
generation to another, e.g., instruction in schools.

A right to education has been created and recognized by some jurisdictions: Since
1952, Article 2 of the first Protocol to the European Convention on Human Rights
obliges all signatory parties to guarantee the right to education. At the global level, the
United Nations’ International Covenant on Economic, Social and Cultural Rights of
1966 guarantees this right under its Article 13.

Computational science (or scientific computing) is the field of study concerned with
constructing mathematical models and quantitative analysis techniques and using com-
puters to analyze and solve scientific problems. In practical use, it is typically the appli-
cation of computer simulation and other forms of computation to problems in various
scientific disciplines.

The field is distinct from computer science (the study of computation, computers and
information processing). It is also different from theory and experiment which are the
traditional forms of science and engineering. The scientific computing approach is to
gain understanding, mainly through the analysis of mathematical models implemented
on computers.

Scientists and engineers develop computer programs, application software, which
model systems being studied and run these programs with various sets of input parame-
ters. Typically, these models require massive amounts of calculations (usually floating-
point) and are often executed on supercomputers or distributed computing platforms.

Numerical analysis is an important underpinning for techniques used in computa-
tional science.

The goal of ICTCS 2012 is to bring together the Researchers from academia and
industry as well as practitioners to share ideas, problems and solutions relating to the
multifaceted aspects of teaching and computational science.
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I very sincerely thank the authors who have contributed to this book and referees
who reviewed the quality of the submitted contributions. Our sponsors’ support, either
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The Study of the Dynamic Model of Technology
Innovation Decision Based on the Profit Forecast

Xia Li, Fanxing Kong, and Yingbo Qin

School of Management, Xi’an Polytechnic University, Xi’an, Shanxi, China
1ixial390@163.com, 362758539@163.com, 270402896R@gg.com

Abstract. In this paper, technological innovation had been broken down into
three stages, using price forecasting model market-oriented , the profit at
different stages of technological innovation have been expressed with dynamic
mathematical model. Subdivision of time variable on the third stage and
calculation of equipment cost descript in detail changes of the options cost and
profits in this important phase. Based on the principle of profit maximization,
comparison of profits at three stages will supply basis for decision-making.

Keywords: technological innovation, dynamic mathematical model, options
decision-making.

1 Introduction

With the United States sub-loan crisis and Dubai crisis, experts and scholars call for a
return to the real economy, this is the only way to ensure that sustain and stable
development of global economy, the real economy is manufacturing industry,
manufacturing industry is facing the biggest challenge which is the problem of
technical innovation.

Technical innovation has become a important strategic choice of enterprises to
participate in the competition and promote enterprise’s sustainable development.
Decision of technological innovation has not only the relationship with corporate
investment income, but also affects the sustained and stable development of
enterprises. The problem of enterprise technology innovation decision, in recent
years, The decision-making direction technical innovation can be divided into three
types. The first is the choice of technological innovation strategies, such as Tether
Bruce (2002), the main method is the Mathematics Analysis to study the choice of
three kinds of enterprise technological innovation strategy; the second method is to
study the decision problems of technology innovation investment, such as the Han T.
J. Smit & Lenos Trigeorgis (2003), Guo Qiong Yang Deli and Chi Guotai (2005),
mainly using the real option method of technology innovation investment to make
decision analysis, focus on technological innovation in the value chain value analysis,
emphasizes the static analysis of system; third method is the study of the
technological innovation of internal evaluation and decision system, such as Zhiyong
Yang and Feng Jia (2009) ,Who’s main reaserch is technical evaluation method of
technical innovation, technology assessment and decision process etc..

W. Zhang (Ed.): Advanced Technology in Teaching, AISC 163, pp. 1-i.
springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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The content of this article belongs to the second kind, but which is different from
previous research, which from the perspective of market value and only for technical
innovation each stage profit of the single enterprise mathematical model to predict, which
will be combination of certain variables and economic indicators - profits to adequately
show the technological innovation economic characteristic, play a direct role in the
process of carrying out the value. Wang and Gerchak (2001) establish a supply chain
coordination model of demand decide shelf placed volume, which relates to the supplier's
R & D investment caused cost variable model, in this paper, the concept of the cost of
changing combining with time variable has been assigned dynamically to technological
innovate three stages, each stage of the profit has been forecasted effectively.

The specific scientific research scholars has made many contributions in technology
forecasting, American biologist and demographer Raymond Perle (Raymond pear )
proposed pear curve method, the British mathematicians and statisticians proposed
Gompertz curve. some scientists go a step further to except some mathematical models
based on technological substitution, Fisher and Pu Lai established Fisher - Pu Lai
model (1971), and put forward and the envelope curve method based on system theory
and so on, this article will use these methods and models.

The entrepreneur as the leading factor to promote technological innovation has
been the core of innovation theory research and focus, and entrepreneurial
technological innovation decision making on technology innovation activities is
important, not all entrepreneurs understand the technical index, but they are very
sensitive to economic indicators, so in this paper, the calculation of profit will show
intuitively decision-making basis before the policymaker.

2 Model

2.1 Modeling Methods

Management of process of technological innovation, technological innovation
implementation of the technical demand side is divided into four stages: opportunity
recognition—decision making of introducing—technology implementation—operation
and improvement. In this paper, with reference to the four stage, combined with the
information process , technological innovation process is divided into three stages, from
information stimuli to produce the actual technology creative to R & D investment , this
period of time is defined as the period of study, mainly study on the technology market
value, from R&D investment into research and development production , this period is
defined as research and development, for the period, mainly make technical test, There is
mainly R&D investment ,in this stage, study the possibility of the realization of the
technology. After put into production, to achieve benefit, to training employees to master
technology and skilled operation, technology began to spread, and while technology
application will be improved continuously, this stage is called technology development. In
the competitive market, technology is inevitable, regardless of competitor or the original
technologists are all seeking technical progress, technology to replace have happen in the
long-term. Since the using customary of original technology products and the scale of the
industry, and new technology is not mature, even though the original technology to
achieve the growth bottleneck and will have a period of time. By the above describe the
conceptual model as:
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stimulus > Originality
»| Period of study
A
Investment
q Development
period
Put into production
Technology < > -
diffusion Technical term
Growth Technology replace
bottleneck period
bottleneck

Il

Completely substitution

Fig. 1. Model of periods of technological innovation

2.2 Model Hypothesis

(1) technological innovation to change production capacity (yield), cost and price;

(2) the technology diffusion will also change the production capacity, cost and
price, but do not need to continue invest;

(3) the market share by production decision;

(4) technical substitution does not influence the original technology product
market share.

2.3 Mathematical Model

Profit forecast model in the various stages of organization

(1) organization profit calculation in the period of study:

Product has not through technical innovation in this period, production and quality
has not changed, the unit cost of the product ( C ) did not change, the unit product
price ( P ( T ) ) only changes with the market supply demand relations, the product
output per unit time ( Q ) has unchanged ( behind relates to Q with the same
definition) of the organization.

The profit per unit time of study period:
w =T [P()0 —-CQ] (H

According to the demand of data we can for the future of social total demand
(Q%(t)) is predicted, based on microeconomic theory 0 “ (+) = f (p(t)) » demand
will reflect and impact the change of a price, so put
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P(t)= f (Q“(¢) into (1) type:
o, =T[f (Q'()Q - CQ ] 2

(2)  Profits of technological innovation development:

From the R & D investment to research and development production, because this
time has been invested, so the cost of the product must be considered in this part, this
part of the investment in the development process must get compensation, with the
technology innovation of the theory of real option.

@, =T,[P(1)Q (t) - CQ (1)] - I, 3)

1, is the investment of R & D stage research; 7, is time length of the R & D stage;
To accept the price of market guiding soP (t) = f~(Q ‘(1)) , Because technical

innovation is not complete so output unchanged Q () = Q .

(3) Profit after successfully put into production:
The general profit formula

w, = PQ -CQ “)

The cost of this phase to consider two factors, first is technical innovation investment
brought about the unit cost , according to the findings of Wang and Gerchak

CU)=C,—all,I 0] .

C , —Investment in previous unit cost; @ —The unit product R & D sensitive

coefficient, a > 0 ; b —The incremental cost of unit product investment elasticity,

1>b>0. Also consider the equipment investment will lead to increased cost, must
allocate the costs to new products, and this needs to be considered technology
development time, in the growth period yield and price will also change, the type can
be expressed as:

C = u

L

Q0+ (T -1, X0 +Q,")
U — the total investment in equipment;—Calculation formula should consider the
effect of technology diffusion, by Ridenour curves.

L

In I

N L+ (

t = 0
b

- 1

>

Among them, N—, the number of familiar with the techniques; N ,—the initial

technical knowledge workers; L—the technical performance index limit value; B—

constants. z 1,(Q + Qifr) — 1, from the production start (#; ) to the technology

i
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growth(?,,) (R+ and Q:r limit value is the one moment of 7, ) in the middle period,

originally technology growth curve should be the curve, considering the difficulty of
computational is discrete as the time, Q" is the average yield per unit time increment

during period of f, relative to the Q, the formula to express the meaning of that the

reason of technology diffusion and growth is the product output is increased per unit
time, but also has been changed always until technical limit of growth and diffusion
termination;
T—time of technology instead, namely time from production to the technology is
n 2
completely replaced, with Fisher flutter model to predict: -y .,
2a

o =T

Among them, Yy —already replacement ratio; d —constant; f, —time of

replacement ratio y = 50%.
C =C(I,)+ C (5)
Put( 5) into ( 4) type:

r - - (6)
o, =Y (P, + P )Q+0,7)-[CU)+CIY 1,0 +0Q,)

n

2.4 Model Summary

Table 1. Model Summary

Technical innovation The calculation of phase profit (1
phase

Period of study w, =T,[f (0 ()0 - CO ]
. Technology w,=T,[f Q') -Clo -1,
innovation research

The successful L N N - L -,

development of production W, = Z(Px‘ +BQ+Q,)-[CU)+ CIy @+ o))
I

h

2.5 Using the Model to Make Decision

The first step of decision-making:

The profit of technology innovation in second phases T,@, <0, But beyond the
business capacity, When it is necessary to choose the financing, or give up. As the
conditions to convince investors, only through the profit T,@); of the third stages.

The second stage of decision:

if @, +w,+T,@, < (@, + w, + @,) , make technological innovation, or give up.
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3 Model Simulation

A textile school, needle Market Demand Research on ramie, ramie technology improved,
now seeking venture capital, a company now this technology is deciding whether to invest
in profit prediction.

The company now uses coarse linen costs 5000 RMB / T, the processing cost is
500 RMB /T, ramie yarn and the selling price is 40000 RMB / T, 4 tons of ramie can
produce 1 tons of ramie yarn, the year sales volume is estimated to be 190T, new
technical modification made selling price of ramie yarn estimate increase to 50000
RMB / T, and 0.5% annual rate of increase. The company study for half a year, the
school 's research and development work for half a year, R & D investment about
2000000 RMB, unit product sensitivity coefficient of the technology is a = 0.1, the
investment flexibility of incremental unit cost of product R&D isp = 0.3 , improve
the new technology after the machine investment of the 6380000 RMB, technology
diffusion of technology under the long-term for 3 years, time of technical substitution
for 5 years, and after the new technology production, within five years ,expected sales
will be 210t, 389t, 551t, 936t, 936t.

The profits is o, = 144 million RMB After calculating the survey during half,

the profit of technical research phase is ©: = =% million RMB, during the
technology to be replaced the profit C(7,)= 0.4184 million RMB, ¢ = o211

million RMB, then ¢ , = 9590 million RMB. In second types of decision making

1728 < 9648 which shows the profit after this technological innovation after six years
is far greater than making no technical innovation, if can take losses 560000 RMB
and 6830000 RMB investment of half a year, technology investment can be made.

4 Conclusion

In this paper, according to practical of technical innovation problems the single
company faced, the technical innovation is subdivided into three periods, Then the
problem organization of technical innovation concerned profit of technology
innovation at all stages, and the third stages of technical innovation, computational
grasp, make technical innovation value prediction more intuitive and strong
persuasion.

Prediction formula of the time and yield relates to this paper are all applied by
economists through long time, Through the years the simulation has demonstrated its
effectiveness. The model can not only predict the formula, and the profit model can
also be used to do the evaluation, as long as replaced the predictor variables with the
actual variable.

The deficiencies of this paper lies in that just only relation to a single investment
model of technological innovation, the reinvestment of innovation in the process has
not discuss, this will continue to work hard in future studies.
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Abstract. The new economic times requires firms to improve the enterprise's
technological innovation capability and competitive advantage by integrating a
variety of resources. as an important component of firms capital, Social capital
is a new perspective to improve technological innovation. In this paper, I
combined theoretical and empirical study methods. Through the study of Social
capital theory, combining theoretical development of technology innovation and
knowledge from three dimensions of Social capital, using quantitative methods
for statistical analysis, obtain the social capital of the relationship between
technological innovation ability.

Keywords: Social capital, technological innovation, factor analysis, regression
analysis.

1 Introduction

With the increasing international competition, high-tech enterprises become more
aware of the importance of good technological innovation to enterprises. To gain
competitive advantage on technical innovation is the key to get sustainable competitive
advantage variables. Competitive advantage depends not only on its own internal
resources, but also on all kinds of social relations embedded various resources and
capabilities in the network that is difficult to imitate by competitors.

With the deepening of social capital theory and the role in the social and economic
development continues to improve, social capital is conducive to the development of
technological innovation, as a important variables in China social and economic
development in 21st century, technological innovation in businesses should be highly
valued. Jin Chen and Fanghua Zhang claim that competitiveness of enterprises depends
on how companies deal with internal resources and whether external resources have be
integrate effectively, aimed to improve corporate knowledge creation and
technological innovation capacity. The cooperation with external companies and
alliances are built on good foundation of social capital. With increasing competition
among enterprises, Fujita argues, the increasing internationalization of business and
product life cycle has been shortened, technological innovation for the survival and
development of a company become increasingly important.

W. Zhang (Ed.): Advanced Technology in Teaching, AISC 163, pp. 9-13.
springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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2 Literature Review

Social capital is knowledge-based, assets owned by the enterprise, and can bring value
to the enterprise. JohneKenethe Galbraith believes that social capital is not just a static
intangible assets of an enterprise, but also the process of using knowledge effectively
and achieving long-term goal. China scholar Qinghong Yuan thought social capital is a
potential application of knowledge, skills and ability to create value. For the
composition of social capital, domestic and foreign scholars have different views,
Stewart claims the company's social capital come from relational dimension, structural
dimension and customer capital, called "H-S-C" structure. Edvinsson and Malone
thought social capital is the difference between market value and the book value in the
enterprise, including relational dimension and structural dimension. Consolidated
existing knowledge, combining with the research focus on this paper, we defined social
capital of the access and remain competitive for enterprises that link relational
dimension, structural dimension and cognitive dimension. Relational dimension is
owned by employees refer to their knowledge, skills, experience, loyalty and desire for
cooperation such as collection; structural dimension is has been institutionalized and
coded knowledge, ability of organize architecture and organizational culture; cognitive
dimension are mainly refers to the relationship between capital, enterprise, including
the formation cooperation process of internal and external social relations, social
relations.

Technological innovation summarize in two ways, a intensive technological
innovation is the enterprise for potential market, through research and development
activities, create new products, processes, production, operation and management
methods, operating conditions of production, Combined elements and organizations to
further optimize, established the stronger performance, more efficient, lower cost of
production and management systems. Broad technological innovation can be seen as a
entire process of "research and development—a narrow technological innovation—
innovation diffusion,", which includes not only new technology research, development,
acquisition and mastery, but also the proliferation of new technologies, transfer,
penetration and opening the market. Technological innovation capability of enterprises
aimed alter or create market demand to use resources, configuration, integration, and
create new products , changes in production technology, open up new markets, new
forms of organization, and to gain greater economic benefits to increase the
possibilities competitive advantage.

3 The Establishment of Model and Assumptions

Based on social capital research, this paper argues that social capital from three
dimensions made corresponding impact to improve technological innovation
capabilities. Currently, as the competition is fierce in science and technology, the
accumulation of social capital is a key way to maintain a competitive edge and
preserve the greatest resource. Based on analysis of social capital theory, this paper
established the model of relationship between technological innovation capabilities and
social capital, showing in Figure 1.
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[ Technological innovation capability ]

[ Social Capital ]

Structural
dimension

Relational
dimension

Cognitive
dimension

Fig. 1. Model of relationship between technological innovation capabilities and social capital

4 Analysis

4.1 The Proposed Hypothesis

Relational dimension is based on individual, including human qualities, intelligence,
knowledge, skills, adaptability, vision and other indicators, for the technology industry,
the era of relational dimension in the economy, especially means to the important
strategic resource, it has a greater impact to the enterprise innovation capacity.

Hypothesis 1: Relational dimension on technology innovation has a positive influence.
Corporate structure capital is reply of relational dimension’s power and specific, is
supporting infrastructure of relational dimension, is an ability organized, Including the the
physical system which dissemination and storage social capital. It includes four elements:
system, structure, strategy and culture.

Hypothesis 2: Structure Capital on technology innovation has a positive influence.

Enterprise relationship capital is the value of the relationship which is formed
during the communication between corporate and other organization. Include the
supply chain’s up and down and the organizations such as customer, government,
research institute and bank. Hypothesis 3: Cognitive dimension on technology
innovation has a positive influence.

This study collected data by provide questionnaire to the technology enterprises in the
Xi'an High-tech Zone, using Principal Component Analysis and Regression Analysis
through the SPSS to analyze the collected data .For the various sub-indicators of
the social capital and technological innovation which we should pay more attention to,
analyzed by the Principal Component Analysis and classified index. Analyze the
Correlation coefficient between the indexes of social capita and variables of technological
innovation by Pearson correlation analysis, investigated whether the variables were
significantly related and test the hypothesis.



12 X.Li, T. Wang, and Y. Liu

4.2 Factor Analysis

First of all, the social capital , the explanatory variables is constitute of relational
dimension, structural dimension, cognitive dimension .The indicators related to Relational
dimension includes the level of personnel quality, education, age, technical ability,
business adaptability; Structural dimension, including corporate culture,
organizational control systems, strategic business planning, business contact and other
indicators; three indexes of cognitive dimension is the relationship between customer,
supplier, and other corporate, the relationship between research institutes, universities
and technology intermediary organizations, the relationship between government
departments, banks, trade associations. Analyze the data of the indicator by Reliability
analysis and KMO test, Reliability values were greater than 0.7 certificate that the
collected data has better reliability, the value of KMO greater than 0.8, certificate that the
data is suitable for factor analysis. (Show in table 1 and 2.)

Table 1. Reliability test

Indicators Cronbach’s Variables numbers
Alpha
Relational dimension 0.889 12
Structural dimension 0.802 20
Cognitive dimension 0.832 12
Table 2. KMO Test
Main variables Kaiser-Meyer-Olkin

Relational dimension 0.818

Structural dimension 0.801

Cognitive dimension 0.811

Using the Principal Component Analysis in the factor analysis, analyze the indicator
which represents the external social capital by the factor analysis,
extracted three common factors: x1. x2 and x3. x1 explain the relational dimension
dimension of social capital,x2 explain the structural dimension, x3 explain the
cognitive dimension. Show on the table 3.

Table 3. Factor analysis of social capital variables explain

Initial Eigenvalues extraction of Squared Loadings Rotation Sums of Squared Loadings
Component
Total v % of Cumulative%  Total %Of Cumulative%  Total %Of Cumulative %
ariance Variance Variance
X1 7.287 34.699 34.699 7.287 34.699 34.699 5.826 27.743 27.743
X2 3.954 18.829 53.528 3.954 18.829 53.528 3.745 17.835 45.578

X3 1.926 9.173 62.700 1.926 9.173 62.700 3.596 17.122 62.700
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Similarly, analysis by SPSS, the data shown in table 4, each sub-index technological
innovation capability of enterprises was standardized to produce a single factor variety
Y, then the variety as the sample of interpreted variables related to access to the latter
analysis.

Table 4. Factor analysis of technological innovation to explain the total variable

Initial Eigenvalues extraction of Squared Loadings Rotation Sums of Squared Loadings
Comp 2 3
Total o %7 Cumulative% Total %% Cumulative%s Totat % Cumulative%
Variance Variance Variance
1
Y 4.772 68.166 68.166 4.772 68.166 68.166 3.018 43.120 43.120
2
Y 0.560 7.996 76.163 0.560 7.996 76.163 2.313 33.042 76.163

4.3 Regression Analysis

Established a multiple regression model:
Y=0>b,+bx,;, +byex,; +b,ex;, ++c,
(i=12,3---n) )
Then calculated influences about the various samples of social capital and the three
dimensions that human, structure, and relations to technology innovation. As

explanatory variables the three dimensions of social capital, technology innovation as
the dependent variable analysis of variance (shown in table 5).

Table 5. Variance Analysis

Model Sumof 40 Mean F  Sig
Squares Square

SSR 18.794 6 3.132 27.952  0.000
1 SSE 10.422 93 0.112
SST 29.216 99

Table 5 shows that, the significant is as small (0.000) that the 1% level in the
multiple regressions has a significant effect and the influences of various dimensions of
social capital on technology innovation has a significant impact. And regression
coefficients could be drawn down in Table 6.

According to Table 6, the explanatory variables and the coefficient variable could
be substituted into regression equation (1) and so get the regression equation (2):

Y=0.2860x, +0.204ex,, +0.2020x;, o
From the above results, we can see the regression coefficients of every three
dimensions of social capital are positive, that is, all the various dimensions of social
capital have a positive influence on technology innovation, in which effective of
relational dimension is more significant than structural dimension and cognitive
dimension.
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Table 6. Regression coefficients

. Standard
Regression .
coefficient regression T P
coefficient
constant 0.000 0.000 1.000
X1 0.286 0.286 3.334 0.001
X2 0.204 0.204 1.878 0.064
X3 0.202 0.202 2.581 0.011

4.4 Correlation Analysis

To a further explain the relationship between three dimensions of social capital and the
technological innovation, we carried out correlation analysis of the four, as shown in
Table 7, the correlation coefficient are: 0.674,0.563,0.531. The results showed that the
three dimensions of social capital get a significant correlation for technology
innovation. Relational dimension related to the technological innovation stronger,
certainly, relational dimension have more impact on technological innovation than any
other.

Table 7. Correlation Analysis

Relational Structural Cognitive technology
dimension dimension dimension innovation
Pearson 0.674 0.563 0.531 1
Technology Sig. 0.000 0.000 0.000
innovation
Num. 110 110 110

5 Conclusion

The empirical results show that the social capital of companies can promote the
capability of technology innovation. They are positively correlated between social
capital and technological innovation, and the three dimensions of social capital have a
positive influence on all different levels of technological innovation. While, relational
dimension has more significant and positive influence on the technology innovation
than structural dimension and cognitive dimension.

The conceptual model and empirical results show that in high-tech industry
companies should emphasize the knowledge, innovation, and update rate, especially
the importance of relational dimension in social capital, while enterprises can
cooperate with external organizations to effectively integrate the internal and external
resources for further improving the capability of technology innovation. Therefore,
China's enterprises, in order to improve the capability of technological innovation,
must have a good social capital, that is, mutual trust and cooperation. It should gain
competitive advantage through enhancing the capability of technology innovation, and
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it also must pay attention to the cooperation with external organizations. Enterprises
should continuously strengthen the cooperation with customers and suppliers, and
understand and master varieties of information about the market demand and technical
development in time. High-tech enterprise should put social capital management on an
important strategic position. Through the use of effective human resources
management and modern technology, it could optimize the organizational structure and
share the corporate culture. In addition, effective management of social capital can
bring companies the promotion on technological innovation and maintain the
competitiveness of enterprises.
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Abstract. The focus of this paper is how to improve the students’ comprehensive
ability. The electro-hydraulic experiments were designed, which include the
professional knowledge application, such as the hydraulic transmission and
electrical control. It can train the students’ abilities of comprehensive system
design. During these experiments, simulation experiments were done at the same
time. The design, practice and computer applying ability of students were
strengthened when they take advantage of simulation tools to analyses the
electro-hydraulic control system and perfect the design scheme and complete the
experiment design and assemblage of these circuits system. All of these can
make students to have good skill for working in the future. It also can meet the
demands of mechanic-electronic-hydraulic talents for the community.

Keywords: hydraulic, experiment, simulation, talent education.

1 Introduction

In the university during four years > students have learned the mechanical principles,
hydraulic, PLC control technology and other relevant courses. The knowledge in
relevant fields is interpreted profoundly in each course, but graduated students often
face with system works sometimes. A complex system includes multiple professional
spheres. How to provide an integrated system platform and cultivate the
comprehensive capacity of the students from the perspective of system is one of the
training goals. In this paper, comprehensive experiment about mechantronics and
hydraulics integration was designed, combining the existing experimental laboratory
equipment. Computer simulation was introduced to the experiment to improved
practicl skills and ability of students who study the mechanical and electrical control.
It is not only to develop comprehensive ability of the student, but also to improve the
ability of computer application. This article introduces the component of the
experiment equipment, the design and the practices of content of experiment.

Project Support: The paper is supported by the education reform project of the Office of
Academic Affairs of Tianjin University of Technology.

** Author introduction: GUO Jinjin (1968-), female, doctor, professor, mainly engaged in the
fluid power transmission and control, CAD and other aspects of teaching and research work.
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2 The Component of the Experiment Equipment

Laboratory bench is shown in Figure 1. Including mechanical, electrical, hydraulic
types of components, it can achieve the control of systems about mechatronics and
hydraulics integration. It is composed of modules, including the control modules,
hydraulic modules and mechanical modules. Modules can be combined depending the
need of experimental. Among control modules, different control methods are included
such as relay control panels, PLC programmable controller board, multi-function
power control box, stepper motor, CNC programmable stepper motor control board.
For example, the control module and hydraulic module are combined to achieve
hydraulic drive and control; the control module and the mechanical module
(two-degrees cross slider, as shown in Figure 2) can be combined to achieve the
control of two-degrees Cross Slider.

Hydraulic technology is one of the key factors to realize modern drive and control,
and the development of hydraulic industry has caught great attention from many countries
in the world. With the development of electrical and electronic technology, hydraulics is
closely combined with the mechanical, electrical, electronic, computer and network
technology to form a mechatronics and hydraulics integration technology, in order to
overcome the shortcomings of the hydraulic technology, exerting the superiority of
hydraulic technology in further. In this paper, we take this electro-hydraulic experiment
for an example to illustrate the process of carrying out comprehensive experiment.

Fig. 1. The experiment equipment Fig. 2. Mechanical module

3 Design and Implementation of Electro-hydraulic Experiment

Hydraulic module is consisted of a pump station and hydraulic actuators. Hydraulic
power station includes oil tanks, hydraulic pumps, motors, 3-position 4-port
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electromagnetic Directional valve, relief valve, hydraulic restrictor, hydraulic gauge
and other components. Hydraulic actuators include hydraulic cylinder and hydraulic
motor. The output pressure of hydraulic pump station can be adjusted through the
relief valve. In order to ensure the safety of the experiment, the pressure of hydraulic
oil is generally controlled between 2MPa and 3MPa. The principle and appearance of
Hydraulic pump station is shown in Figure 3, Figure 4.

100%

Fig. 3. The principle of Hydraulic pump station ~ Fig. 4. Appearance of Hydraulic pump station

Based on the components of the laboratory bench, the hydraulic control module
and the module will be organically connected, in this way , more than eight integrated
electro-hydraulic experiments can be provided, for example: hydraulic cylinders can
be controlled by the relay , and the reciprocating movement of hydraulic cylinder
can be achieved by the relay limit switch. The hydraulic cylinder running with carwl
can be controlled by programmable controller, and the reciprocating movement of
hydraulic cylinder can be achieved by the programmable controller. The hydraulic
cylinder movement experiment can be controlled by the time counting function of the
programmable controller. In the experiment, the start of pump and the action of
hydraulic valve needs the control of the electrical control loop, so the experiment
contents include the applied training of hydraulic transmission and control. The
application trainings of the relays, PLC and other control technology are also
included. Electro-hydraulic combination will enable students to understand how the
complex systems is connected by the specialty knowledge, and it provide guidance for
professional learning.

In the experimental implementation, the list of facilities should be provided to
students in the first. Second, based on the component of the bench, students should
draw the hydraulic principle and control circuit which is designed by themselves.
Figure 5 shows that the hydraulic cylinder is carwling which is controlled by relay.
Figure 6 is the schematic of electrical control system and Figure 7 is the experimental
system designed by students.
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Fig. 7. Experimental system
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The direction of the hydraulic cylinder can be changed by position switches and
relays to make the cylinder realize automatic reciprocating motion. The cylinder can
also be controlled by the PLC. Students compile the PLC control program to complete
the control functions. In practice the students can be divided into several groups in
which include 2 or 3 students. Each group can design 2 different experimental
programs and compare the features of programs. In the experiment, the students,
according to their schematic design of the hydraulic and control circuit, connect
hydraulic and electrical control system loop circuit by themselves under the guidance
of teachers. When encountering problems, they can find the circuit failure or failure of
the hydraulic circuit to solve it. By the practice session, the system design capabilities
of the students can be trained. The understanding of electro-hydraulic working system
of students can be enhanced .Connecting the physical circuit by themselves, the
students can master the practical skills of hydraulic, electrical circuit, such as
hydraulic hose connections, quick-change connector structure and installation
method, PLC programming and control circuit connections and so on.

4 The Combination of Computer Simulation and Experiment

With the development of computer technology and the popularity of the application,
the demand of computer applications ability of students have become increasingly .To
combine the professional application software with the professional learning, this
article introduces the computer simulation. It requires students to do the simulation
for the results of the first design , using software tools to analysis the reasonableness
of the design before the physical experiment. FluidSIM is the used computer
simulation software. Its biggest feature of the software is the integration of hydraulic
and pneumatic and its matched electrical control. It make up hydraulic and pneumatic
teaching defects, which students saw only hydraulic (pneumatic) but not the electrical
circuit loop, and thus do not understand a variety of switches and valves action
process. At the same time the software has a circuit simulation function. It can
improve the capacity of understanding of the electro-pneumatic and electric hydraulic
and the capacity of practical application.

FluidSIM software is developed by the German company Festo, which runs on
Microsoft Windows operating system. Software includes three main modules:
graphics module, the system simulation modules and integrated presentation modules.
FuidSIM software can help designers draw the hydraulic system and electrical control
systems by providing the basic functions of circuit diagrams and component symbols,
thus allow them to focus more on system design. Graphics module contains 100 kinds
of standard hydraulic, pneumatic, electrical components, including necessary
pneumatic and electrical components when we creating a new circuit. We can use it to
design and draw the module hydraulic, pneumatic and electrical circuit. Users can
drag the required components or circuit diagram to drawing area on the desired
position directly from the library to layout component and build. The circuit should be
build before the system simulation.

Figure 8 shows the relay to control the hydraulic cylinders for the simulation
experiments. Figure 8 (a) shows the hydraulic circuit diagram which is connected by
the students, and the direction of the hydraulic cylinder is controlled by a 3-position
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4-port electromagnetic directional Valve. Figure 8 (b) shows the electrical control
schematics, and relays 1YA, 2YA control magnetic action, so it can control the
working status of 3-position 4-port electromagnetic directional valve. In figure the
bold line displays that when the relay 2Y A is with power on, the hydraulic and circuit
is connected. 2YA is charged, and 3-position 4-port directional valve left position
access. The oil goes through the 3-position 4-port directional valve from P port to B
port, and arrives in the right chamber of the cylinder. It push the piston left , so it can
achieve the control of the cylinder. Figure 8 (c) is that FluidSIM figured out the
components of system automatically. By simulation, students intuitively understand
the work process of hydraulic circuits and electrical circuits without the physical
experiments, appreciating how the interaction of electro-hydraulic system to achieve
system control. FluidSIM has other functions. For example, it is available as option
for students who is interested in learning applications in depth.
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Fig. 8. Simulation experiments based by FluidSIM

5 Conclusion

This paper introduces an integrated experimental which includes mechanic, electronic,
hydraulic in the practice teaching. In the experiment, the students personally to
complete the hydraulic, electrical control system design, building, developing and
improving their design capabilities, practical ability and comprehensive ability to
apply. It plays an important role in strengthening the design of experiments and the
integrated use of the practical aspects. It lay a good foundation for students, meeting
the social pressing needs of electro-hydraulic integration of personnel.

While carrying out physical experiments, the introduction of the computer
simulation to teaching has the following characteristics:

A. In the process of explaining the basic hydraulic circuits, FluidSIM can be used
to simulated the working course of the circuit to help students understand circuit
working principle and the working process. While doing the simulation, you need to
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build hydraulic transmission and electrical control circuit, so this link can enable
students recognize the hydraulic and electrical control relationships, improving their
comprehensive ability.

B. Before carrying out the hydraulic test, the students should do some related

simulation tests to prepare for the physical experiments.

C. It combined computer application with professional training to improve their

computer application skills and master CAD applications.
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Abstract. Test scale of professional qualification is unceasingly expanded. As to
the current method of demarcation line of professional qualification attainments,
many people are dissent. In order to solve this question, relying on theories and
methods of educational survey and statistics, considering intelligent request of
professional qualification and observing objectivity, the paper introduces a
method on demarcation line of professional qualification attainments and
demonstrates the method combining an example for reference.
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1 Introduction

In order to adapt to the development of basic construction in China, the state
implement various qualification certificate system in the field of construction, and
organize the unified national examination by the Ministry of Personnel and the
Ministry of Construction every year. With the implementation of the system, the test
scale expands unceasingly, for example, the national level 1 build division in the field
of construction qualification examination in 2009,the number of applications have
more than 350,000. Can we really select the talent conformed to our country’s
construction and development in many of candidates for exam, will have an important
impact on the development of China’s construction, it’s self-evident. At present, the
selected mode is still using the “passing line” approach, that is delimit out a passing
line before the text, meet or exceed the line of qualification examination in the
engineering construction field will have the qualification, below will not have the basic
level, for this passing line, has been the focus of public attention. With 60 points or 60%
total score for multiplied by passing line is the current practice, for this kind of
delimiting method, all have objections. In order to safeguard the reputation of the
national qualification examination in the field of engineering construction, and ensure
the quality of the talented person selected from the national text, this paper aimed at this
problem presents a demarcated method of qualification examination passing line in the
field of engineering construction, and demonstrates the method combining with cases, I
hope that this method can provide useful reference to the demarcation line of
professional qualification attainment in the field of engineering construction.
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2 Assumptions

The demarcation of qualification examination passing line in engineering construction
field should be basic on the results of examination candidates, and it will be more
reasonable with the results of all candidates. This is because the demarcation of passing
line before examination always bases the case of “sample candidate”, as we all know,
the accuracy of “sample candidate” is high but it is biased with actual situation.
Therefore, the scientific of the demarcation line after examination is higher. In view of
this, the passing line is designated after examination in this paper.

In addition, “demarcation after exam’ is based on the results of candidates, whether
the text scores reflect the true level of candidates, which has a significant influence to
the rationality of the demarcation passing line, it is self-evident. According to the
modern psychological and educational measurement theory-item response theory
(IRT), proposed by the U.S measurement expert Lord in 1952, its basic idea can be
simply described as: when the difficulty of exam topics are more comfortable with the
level of candidates, text scores can provide greater amount of information, and
therefore more able to estimate the true level of candidates, the error of examination is
smaller. Conversely, when the difference the difficulty of the exam topics and the level
of examinee is father, text scores can provide smaller amount of information, and the
error is greater. Based on this theory, in order to make the results of examinee reflect
their true level as much as possible, and make the passing line defined more rationality,
the difficulty of exam topics should be strictly controlled, so how much should the
question difficulty index be? According to educational measurement theory, when
difficulty value close to O or close to 1, that all answer correct or all answer wrong in the
same question, it will not provide any information on individual differences. And only
when the difficulty value close to 0.5, the subject can make the greatest degree of
distinction to the examinee, so most of questions’ difficulty value should be close 0.5 in
exam. At present, the vision of qualification examination in our country engineering
construction field is to let the papers provide text the examinee’s true level as much as
possible, the results of papers and the true level of examinee similar or consistent,
namely text difficulty is also basically “examination difficulty about 0.5 for target.
Although it has deviation in specific practice, from the analysis of qualification
examination papers, on the whole, the will of setting subjects will be effectively
achieved in engineering construction filed. Here, we assume that “the vision of setting
subjects” can be achieved.

3 Demarcation Passing Line

Demarcation passing line of professional qualification examination in engineering
construction is both based on the examinees’ scores and the qualification requirement
of professional qualification for itself. In addition, to make the demarcation passing line
more scientific and reasonable, we should try to eliminate human factors of
interference, and make it more objective.
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3.1 Statistics of Candidates’ Achievement

According to educational and statistic theory, in a appropriate difficulty and reliable
examination, candidates’ achievement should be close to normal distribution, that is, when
the results of candidates close to the normal distribution, then the examination has basically
reached requirement. Therefore, in “the will of setting subjects” to achievement better, we
can get candidates’ achievement closed to the normal distribution. As shown in Figure 1.
According to the nature of the normal distribution, combined with the candidate’s
achievements, we can compute the data needed in delimiting passing line.

F

—

Fig. 1. Normal Distribution Curve

3.2 Preliminary Demarcation of the Passing Line in Engineering Construction
Field

According to the introduction of “Educational Measurement Program” authored by
U.S. Ebel and “Modern Educational Measurement” authored by Song Zhaohong etc.,

when a group of scores subject to the normal distribution of the average ( X ) and
standard deviation ( S ) ,according to the five-level score, you can set above

X +1.58 excellent, accounting for 7% of overall; Scores in ( X+0.58,X+1.55) as well,
approximately about 23~24% ; Scores in ( X-0.55,X+0.55 ) for medium,
approximately about 38~40% ; Scoresin ( X-1.55,X—0.5S ) to pass the examination,

approximately about 23~24% ; Scores below X-1.5§ for failed the exam,
approximately about 7%.

Professional qualification is different from general qualification which is starting
point standard engaged in a certain professional (type of work) knowledge, skills, and
ability, is the general requirements to employee, and isn’t related to civic right and
licensing problems about the distribution of interests. But professional qualification is
an access control implemented to some profession (type of work) which is heavy
responsibility, high universality, related to public interests, and open a private practice
in accordance with law or is necessary standard engaged in professional (type of work)
knowledge, skills, and ability. It’s mandatory industry access control means based on
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clear law, in a sense, it discharges the prohibition to a few people had special conditions
which is on the basis of universal banned to employees, is restriction of civil rights, and
affects the distribution of benefits to citizens. Therefore, relative to working
qualification, professional qualification have higher requirement to aptitude. Based on

this, we will be here with the score {X +0.58,X +1.58 ] for pass. It’s not difficult to find

that the results of eligible are not less than good grades in this way, and guarantee
effectively the quality of eligible.

3.3 Final Demarcation Passing Line of Professional Qualification Examination
in Engineering Construction Field

Proposition persons of examination always hope that the text results are the best
measure of candidate ability, and they tend to make interpretation of text results
absolute, that the text results reflect absolutely the candidates’ level of ability. It is
understandable, because such explanations may make the text results more
“compelling”, and the demarcation passing line seems to be more fair and justice.
However, text results are not absolutely perfect index of the examinees’ level from the
perspective of text measurement, because the text measurement itself has limitation.
Text measurement limitations are mainly in two aspects: one is the definition of
measurement target, and the other is the proposition and scoring limitations. It can be
found through “assumption” that “the limitations of the definition of measurement
target” and “the limitations of the proposition” have been very good to avoid, however,
the limitation of the marking is not resoled, it will inevitably have negative impact on
the objectivity of examination results and the rationality of passing line. Therefore, the
limitations of the marking should be taken into consideration in demarcation passing
line.

At present, professional qualification examination questions are generally
composed of objective questions and subjective questions in engineering construction
field, and some are only composed of objective questions or subjective questions; the
marking forms of objective questions and subjective questions have big difference,
when marking, objective questions are commonly with “machine readable card”, but
the subjective questions are still marked by teachers. Practice proves that the marking
form of “machine readable card” which is using modern science and technology has
high accuracy and the scoring error is almost minimal micro, by contrast, because of
human factors to the on-site marking teacher, the accuracy will wore. In order to make
our demarcated passing line more reasonable, it is necessary to put the “marking
error”’-“marking standard error” produced by human factors into consideration.

The so-called “marking standard error” means that it will appear error even the teachers
are in strict accordance with scoring criteria. Difference quantity relates to the reliability of
the examination, the lower the reliability, the larger the difference quantity (the scope of
score distribution); smaller difference, and higher reliability. High reliability proves that we
have more confidence, that is, the results of examination have high accuracy.

Formula is usually used to estimate “marking standard error” value of o .

o=s,1-y
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Where s is standard deviation of the text scores, r is the coefficient of reliability.

Where x and y are two measurement samples, n is the number of candidates; i} are

respectively the mean value of X, y; ¢ ¢ are the standard deviation of x, y.

From the above equation, we only know the reliability and standard error of the
professional qualification exam results in engineering construction field, then can
calculate the “marking standard error” value, which is easy to get in the text statistics.

So, combined with the preliminary demarcated passing line and “marking standard

error”, the final standard can be designated as: {X +0.55+0,X+1.55-0 | »

4 Presentation of Methods

Source of material: the text results of the subject {XXXX) in professional qualification
exam of a project construction field 2009. For good knowledge in the delineated
methods of professional qualification exam in engineering construction field, for
simple, we assume that the exam questions difficulty has been effectively controlled,
and the general distribution of scores is the normal distribution(here we just plain
simple presentations using data).

First, overall X and overall S can be calculated combined with the candidates’
overall scores.
Its computation formula is:

_ lN
X=—3X
TR

Where N is the number of all candidates, X is the score of every candidate (the sum

of objective questions and subjective questions).

Where X is the score of i examinee, X is the average score of all candidates. Here

the score is the sum of objective questions and subjective questions.
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Calculated that the overall average score and variance of subject{XXXX).As shown
in Table 1.

Table 1. The Overall Average Score and Variance of Subject {(XXXX)

The score of x N
subject XXXX 69 36

Second, to the results of subjective questions of subject {XXXX) , calculate
“marking standard error” value of o . Note, here the formula is

o=sl-y"

Where the value of s and y is based on the results of subjective questions, and not

based on the total scores (the sum of the objective questions and the subjective
questions), which should keep in mind.
Into the subjective questions, “Marking standard error” related to formula:

o=sl-7y

1n -2
s=|— > (x—x)
=1

n __
(Z}ﬁﬁ—nXY)
= i=
7 [(n—l)sxsyJ

Calculated that marking standard error o of the subjective questions, standard
deviation S, and the reliability ¥ of the subjective questions of subject {XXXX)
.As shown in Table 2.

Table 2 Marking Standard Error o of the Subjective Questions, Standard Deviation
S, and the Reliability ¥ of the Subjective Questions of Subject {XXXX)

Subjective o S Y
problems results
of subject 13..38 26 0. 7351
CXXXX)

Final, combine with Table 1 and Table 2, into the formula

[)}+O.SS+0,)}+1.5S—0J ,we can get passing domain [100.38,109.62) of subject

(XXXX) .
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5 Summary

This method is based on the theory and practice of education measurement and
statistics, effectively meet the qualification requirements, and avoid the interference of
human factors in the process of demarcation passing line. These make the method with
stronger scientific rationality, and the demarcation passing line with the method is not
in the traditional sense of “line” but “regional”.
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Abstract. Combined with the school-running characteristics of Harbin
University which is a local comprehensive university, and the orientation of
applied talent cultivation, this paper researches teaching reforms of
Organization and Architecture of Computer (OAC) for the applied
undergraduate, generalizes briefly the teaching reforms from the aspect of
teaching contents, teaching methods, teaching means, examination method,
practice teaching, examination database and so on. The experience is beneficial
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1 Introduction

Obviously cultivation of talents in applied undergraduate colleges should stress
“application” [1], which is the soul and university-running stand point, as well as
scientific orientation of the applied undergraduate education. Cultivating students in
applied undergraduate education should abide by its objective, follow its own way to
train students, simultaneously highlight practice and application. We can’t follow
regular undergraduate teaching pattern and make it a research collage just because
what we cultivate is undergraduate students; we can’t reduce basic theory teaching
because of our focus on application. Instead we should bridge the gap between
application and theory, focus on training students’ ability of application, strengthen
the parts of application in basic curriculum, make the whole course of teaching
application-oriented, and enhance students’ operative ability and applied ability,
meanwhile strengthen basic theory teaching, widen students’ knowledge, and laid
firm theory basis for them. We should consider continual development of students, as
well as the cultivation of their applied ability, and build gradually scientific and
reasonable curriculum system in applied undergraduate colleges.

Organization and Architecture of Computer (OAC) is a professional required
course for the students of computer major, and an important link in computer
hardware curriculum. For the applied undergraduate, we should attach importance to
the introduction of hardware structure and principle, thus students can have a more
complete knowledge of computer internal structure and its principles, at the same

W. Zhang (Ed.): Advanced Technology in Teaching, AISC 163, pp. 33-B4.
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time, students’ practical ability should be emphasized. This is essential for students'
further studies and very important for fostering students' theoretical interest, scientific
spirit, approaches, spirit of innovation and ability of practice [2].

OAC is difficult to learn for many students with its abstract theories and concepts,
most students studies it with lower efficiency and poor perception. This brings more
difficulties to students who want to further their studies. In order to achieve the
teaching objective of solid theoretical foundation and strong practical ability, we
should systematically consider each teaching link, and carry out teaching reform

[31[41[5].

2 Teaching Reforms and Practice

2.1 The Reform of Teaching Contents

Teaching contents should be carefully chosen, reorganized and updated by
dynamically modifying syllabus. Based on talent cultivation target and development
of computer science, the syllabus need to be made clear. Teaching purpose, teaching
requirements and the depth and width of teaching content, scientific class-hour
distribution and time phasing (including proportion of theory class hour and practice
one) should be carried out. The requirements on students’ ability, training measures,
and relationship of OAC with other courses should be clarified according to the nature
and characteristics of the curriculum. Great importance has been attached to training
students’ ability of logic, theory and practice, especially their ability of application,
strengthening the parts of application in basic curriculum teaching in OAC syllabus.
The organization of teaching contents should follow the principles of: (1) proceeding
from the simple to the complex, (2) from easiness to difficulty, and (3) from the
concrete to the abstract.

With the rapid development of computer technology, new concept, new technology,
new theory, and new discovery appear continuously, textbook of new edition and more
contents should be applied according to OAC syllabus. The key factor in the reform of
OAC is how to transmit clearly the basic knowledge, put new knowledge in teaching
within a limited time, and make students solve new problems by using new knowledge
during the course of study, so as to enhance their self confidence and interests in the study,
improve their comprehensive abilities of application, and make them feel they can make
full use of what they learned in the future.

2.2 The Reform of Teaching Method and Means

Modern education has been changed from one form to diversity, school education is
the core of traditional education, and class education is main method in the
organization of teaching. The wide use of modern information technology provides us
with flexible organizations of teaching; class education is not only limited in the
classroom, space and time of teaching activities have been both expanded.

2.2.1 Reform of Teaching Methods
Improvement of teaching method is the key to improving the teaching quality. The
traditional forced-feeding model must be changed, which will be the focus of our
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reform. Teaching method of heuristic teaching, "discussion" teaching, "research"
teaching, self-regulated learning etc should be used, especially "3¢5" teaching method
and "essential teaching and practice in the best quality” method (ETPBQ) are suitable
for applied undergraduate.

a) "3 ¢ 5" teaching method

"3e5" teaching method should be used in the theoretical and practical contents of
OAC. "3" indicates three links in theoretical teaching: preparation before class,
heuristic instruction in class, reading and practice after class. "5" represents five links
in practical teaching: preparation, instruction and analysis, experiment operation,
discussion, comment and summary.

b) Essential teaching and practice in the best quality method(ETPBQ)

ETPBQ can make students deepen their understanding of the basic concepts and
basic theory. For example, students can draw inferences about other cases from one
instance by analysing the case of several solutions to one problem.

c) Flexible application of teaching methods

In accordance with the characteristics of OAC course, the application of different
teaching methods will greatly stimulate the motivation among students, enhance a
variety of their abilities, and therefore bring about a more desirable result and reach the
teaching goal.

For instance, you can use heuristic teaching method when explaining DMAC. Teachers
can raise a question in class for discussion according to the correlative relations of
DMAC, CPU and Interrupt Controller that had been lectured, arouse the students to
think, and make them to summarize the functions of DMAC by themselves.

Various external memory devices appear on the market now, such as memory stick,
DF, CF, TF, USB flash disk, optical disk, magnetic disk and so on. How should we
introduce these to students?

e  Student must consult literature materials by Internet and study what they need
to know by group discussion,

e  They must introduce external memory in terms of outward appearance, storage
capacity, characteristic, principle etc,

e  They should summarize a complete memory system,

e Finally, teachers expounded external memory theory to the class.

Our students can not only learn external memory theory form textbook, but also know
the latest of memory technology by self-regulated learning.

2.2.2 Reform of Teaching Means

The traditional forced-feeding model must be changed into “Learning and Leading”
Teaching. Teachers should respect the leading status of students and create the suitable
environment for the students. Teachers should also advocate cooperation study and
creative study for them, and pay attention to developing the ability of students. So it’s
urgently needed to reform teaching means by utilizing the modern education
technology.
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a) Teaching with the help of multimedia technology

Multimedia technology manifests abstract theory in visual and audio visual form,
makes up the insufficiency of class teaching, promotes students' learning interest, and
makes students grasp the content of the curriculum objectively. Simultaneously, it can
promote the students’ abstract thinking ability and enhance the teaching effect of OAC.

For example, when we introduce the process of carrying out an instruction by a
computer, students can study it by using Demo System (computer animation
simulation), which makes students understand the process better.

b) Teaching with CAI Software

c¢) Teaching with the platform of network

Network teaching breaks the limits of space and time of class education. Teachers
can prepare lessons, lecture, tutor, correct students' papers on the platform of network
teaching; students can also study, review, question, submit assignment, exercise, take
test etc on it at anytime and anywhere.

2.2.3 Reform of Examination Method

Examinations are a necessary way of checking on the performance of students and
teaching effect. In order to highlight the positive role of test in teaching, examination
materials should be selected according to OAC syllabus. The test should check
students’ grasp of elementary theory and basic knowledge, moreover examines the
students ability of discovering problems, analyzing and solving problems. The
contents of final examination should cover the whole teaching contents, with
moderate difficulty, and more than 7 testing questions such as multiple-choice, blank-
filling and true/false questions etc.

We can use various testing methods such as class testing, chapter testing, final
examination etc in order to avoid the use of final examination scores as the last result,
emphasizing the whole process of studying. For example, students’ studying attitude;
their assignment, question-asking, experiment and the result of class testing should be
combined with final examination; the percentage is 10%, 10%, 20%, 60% respectively.
Such testing method can make students stimulated during the study of OAC course,
ensures the continuity of knowledge students acquired, and promote the teaching
quality.

2.2.4 Strengthening Practical Teaching
Practical teaching is an important part of OAC course teaching, helpful to train
students’ ability of discovering and thinking, to cultivate their working style of
preciseness and perfection, to mold their good quality of being practical and faithful, to
create their group spirit of dividing the work and coordination as well as the concept of
hard work. [7].

OAC is also a hardware course which has a strong sense of technicality, practicality,
engineering. The reforms are as follows:

a) Theory and experiment period arranged in the proportion of 2:1. Increasing
experiment period is the key for improving students’ practical ability, and it can
promote students more direct-viewing and more thorough understanding of ALU,
controller, memory, and computer system.
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b) Setting up a open laboratory, which is open to the students full-time. The
students can do experiments in their spare time, and students will be provided with
propositions which be discussed in groups, then they can get creative credit and
award credit according to it.

c¢) It can improve the using rate of experiment devices, and increase the proportion
of comprehensive experiment and designing experiment (50%). It is an effective
means to improve the student's practical ability.

d) Strengthening experiment instruction. The students are limited to 3 in each
group, and a teacher can coach no more than 3 groups.

e) Training the operating ability of students, improving the method of experiment
examination through every teaching step.

2.2.5 No Paper Test and Examination Separated from Teaching
through Improving Examination Database System

With the further developments of the teaching reform and gradual accomplishment of
curriculum construction, OAC examination must be standardized, systematized,
scientific and intelligent. Examination database has two special advantages in the
teaching practice. The first shows in teaching management, the characteristics of
efficiency, economy, flexibility and secrecy of the examination database. The second
shows in educational measure the database can produce controllable test paper with
high quantity, and equivalent comparability. According to two characteristics metioned
above, examination database system should be introduced in examination link,
consequently, achieving no paper test and examination separated from teaching [6].

2.2.6 Other Links

High quality teaching plan has an great effect on class teaching.
To make a standard teaching schedule.
Strengthen teaching staffs construction.
Develop teaching research frequently.

3 Conclusion

Teaching reforms of OAC course will be a long process, which need to explore and
practice continuously. Through the 8 years’ teaching practice, we have gained some
helpful experience for your reference.
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Abstract. In order to improve teachers' perfonnance of engineering blasting, the
Aided Teaching System Based on Web for Engineering Blasting was built. There
a lot of materials for helping students' study in this system. In this system
students can talk each other or with their teachers, ask questions to teacher about
this course. And teachers can set and correct students' homework. The system
also provides some examinations to students. As a aided teaching system, it has
given lots help to students. simultaneously it resolved the relationship between
web teaching and teacher teaching.

Keywords: engineering blasting, web-based, teaching system.

1 Introduction

Civil engineering is the production activities and engineering technologies which
people used it to build house, railway, road, bridge, tunnel, canal, dam and port. In
those civil activities, a lot of soil or rock need excavate, such as the excavating of house
base, tunnels and cutting of railway and road. The blasting technology is one of the
engineering technologies which use energy of explosive embedded in rock to shape,
damage, move and throw the rock to achieve the engineering aim, while the energy of
explosive was translated to mechanical work. So the blasting engineering is closely
with the civil engineering from its begin to its development, and was used in railway,
highway, mine and metallurgy widely. Blasting engineering is still be using in many
engineering for its adaptable ability, simple construction equipment, lower cost and
high construction efficiency. Blasting engineering construction has the important place
in mining, cutting mountain and excavation of railway tunnel and cutting, special in
some project which has a lot of stones and soil to be excavated. Now through the
Mechanical excavation method has a large development, in a long time the blasting
construction method will be a main construction technology of civil engineering.
Visioning the 21st Century, with the implementation of the strategy of sustainable
development in China's economic construction, the economic development main
battlefield is now extended from east to west slowly. So lots of development and
infrastructure construction project in communications, energy and mine resource will
be constructed in the hilly and mountains region, and the engineering scale of
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earthwork will be more than its before. The blasting engineering task will be more
heavy and harder. At the same time, in the national emphasis on the development of
resources and environment protective policies, some old technology will be eliminated,
and some new low consumption, high efficiency and harmless control blasting
technology will appear, used in railway, highway, large factories, power station and
long distance water diversion project.

Engineering blasting is a professional basic course for underground direction of civil
engineering, is also a best-course of Hebei province. To students of underground
direction, the blasting engineering course is very important. This course has a number
of knowledge to be learned, involving rock mechanics, fracture mechanics and fluid
detonation dynamics. This course is the required course for underground and
communications students. The main contents of blasting engineering are explosive
basic theory, commonly used blasting materials and basic initiating method, basic
principle of rock blasting broken, tunnel blasting technology, deep hole blasting,
chamber blasting, controlled blasting technology and blasting safety and control
technology and so on. With the development of blasting practice, test technology and
new technology, there will be created lots of new knowledge. From above, it can be got
that students must master lots of knowledge in 32 class hour, so there is a contradiction
that must be solved. In order to solve this contradiction, the aided teaching system
based on web for engineering blasting must be set up to help students learning. Thus
student can learn this course outside class on internet. So teachers can only teach the
main and hard knowledge in class, students should learn knowledge through internet
web outside class.

2 The Design of Teaching System

On internet, teachers can using browser software on teaching system to issue the
teaching courseware and teaching materials, to set and correct homework, to release
information and to answer questions that were from students. In the teaching system,
students can also learn freely, test themself, ask questions and discuss the questions
among teachers and students. The aim of this system is to help students autonomic
learning and to expand students' scope of knowledge outclass. and then students can do
some design on blasting engineering under the guide of this teaching system. In the
internet web, students and teachers can shear their information, which they fell helpful
to learning blasting knowledge, and learn from each other.

The teaching system takes advantage of internet to manage the teaching contents of
blasting engineering, including electronic notes, electronic books, CAI courseware,
teaching video, experimental teaching video and some blasting engineering projects
videos, thus students can teach themself freely on web system, they can surf web page
or download the resource materials. there is a web site for students to ask questions
anytime when they are online. Teachers can also answer the questions of students',
when they are convenient. Through web system, students can evaluate teachers'
teaching effect and feedback some advices to teachers about how to improve the
teaching method or teaching what contents. Teachers can absorb in students' advices to
adjust their teaching method, so the teaching effect can be improved. The system
offered some test questions in every chapter to test students' learning effect, after they
finishing the task of every chapter.
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3 The Functions and Structure of Teaching System

After several discussing with teachers and students, the structure of teaching system is
shown in figure 1.

t~—= Teaching flatform B

Learning ‘Web system for self-study Teaching

Teachers' assistant system
for answering questions

Correcting homework system

Personal materials library

Public materials library

Practice test system

Teachers' teaching evaluation system

. Address book .
Materials and tools Materials and tools

Tools to create personal home page

Fig. 1. The structure of aided teaching system based on web

3.1 Internet Self-study System

Internet self-learning system and teachers' class teaching is a complementary system.
Students can freely select knowledge to learn, according to their level, difficult
knowledge and important section. Of course, they can also learn the knowledge, which
their teacher ask them to study. The internet system supplied a lot of resource for
student to learn according to their knowledge structure, which included some
supplementary basic knowledge, some extensional knowledge of this course, some
design example of actual blasting engineering.

3.2 The Auxiliary Question-Answering System for Teachers

The system can provide quick and convenient function which students can question to
teachers about learning and surf questions and their answers, even talk each other on
internet. The system also provided the search function for students to look up a kind of
questions by words. The biggest advantage of the system is that it can relieve labor
intensity of teachers, and avoid to answer same question repeatedly. To some difficult
question, students can talk with teacher online to solve the questions by MSN
messenger. What teachers just must be do is to receive students' e-mail, to sum up
students' questions, to give some hints or answers to students' questions and finally put
them in questions library on server.
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3.3 Teaching Resources Library

The resources library is designed for providing learning materials to students. The
materials can be research results of teachers or public resources that teachers selected
for students. The personal resources library can include teaching program, teaching
aim, teaching schedule of this course, and researching projects and teachers' papers. In
the public resources library there are teaching video, experimental teaching video,
video and pictures of engineering blasting, the latest development about blasting in
domestic and overseas, and some lessons from one's experience got from some losing
blasting projects. For a good resources library, it can help student learn knowledge
easily, provide a large of teaching materials, and extend the students' knowledge. Thus
Teaching resources library can give full play to the advantage of the internet and extend
the teaching space.

3.4 Internet Examination (Simulation) System

It is necessary that internet teaching system uses internet exam method. If the system
can not test learning effect of student, the automatic learning is not realized. When
setting up teaching system, the questions bank can be built according to some previous
exams and key contents, which is listed by chapter. When testing, test questions are
selected randomly by computer. In order to offer reference to the students, the test
scores are kept in personal information.

3.5 Teachers' Teaching Evaluation System

The aim of teachers' teaching evaluation system is build the feedback mechanism of
teaching effect. And then through the feedback mechanism, students give evaluation of
class teaching to help teacher improve their teaching methods, then teachers can
improve their teaching effect according to students' advices. The system is a path for
exchanging their thought between teachers and students, and teachers can knew what
are students want to learn and how to teach. Thus teachers can get the best teaching
effect, and students can get most knowledge in class teaching.

4 The Notice Items When Using Teaching System

The aided teaching system based on web for blasting engineering is only a assistant
teaching method for class teaching, so when using, teachers and students can not
depend on it excessively. It must be known that class teaching is the main teaching
measures, and function of the system is help students to practice, go over outclass, and
extend knowledge of the course. When using the system, the following items must be
payed attention to:

1) When teaching in class, teachers must give some room for web teaching. Assign
some homeworks to student, and let students learn some knowledge, practice, even do
some designs according to what teacher have taught in class teaching through web
system.
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2) Students must know the importance of class teaching, can not depend on the web
teaching system unduly. Teachers should let students know that the class teaching and
web teaching system have the various function, which can not be replaced each other.

3) When teaching, teachers should give play to the advantages of web teaching.
Through internet, teachers can talk with students, and answer students' questions, and
correct students' homeworks, even guide students to research or design some teachers'
project. When students completed the research or design task, teachers can comment
students' results, even to discuss with students online. Thus can improve the practical
ability of students, and arouse students' learning enthusiasm.

4) Teachers should usually maintain and update the web teaching system, including
adding some blasting news or new research progresses, and some teachers' researching
results or teaching materials. So students can timely know the latest blasting progresses
or new achievements. Then students' learning interest through internet will be added.

5 Conclusions

The web teaching system for blasting engineering is an assistant base for students'
learning which used the advanced internet technologies. The system absorbed in large
of materials, such as blasting videos, pictures and web courseware, which can help
student to teach themself, replenish class teaching, and bring into play the internet
advantages. Through internet, teachers and students can talk and help each other.
Teachers can answer students' questions online, and can assign and correct homeworks,
even guide students to research or design some teachers' project. Certainly students can
timely know the latest blasting progress or new achievements. In a words, the system is
convenient to students' learning, at same time it is the windows for students to know he
latest blasting progresses or new achievements. But when using this system, the
relationship between class teaching and web teaching must clear. Finally the most
important is that the system must be usually maintain and update, so that it can attract
students' interests and give play to its functions.
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1 The Concept of Self-studying and Web-Based Autonomous
Learning

In today's knowledge-explosion society, the concept of lifelong learning is deep in the
people's hearts. Self-directed studying ability has become one of the necessary qualities
to adapt the "learning society" . Self-directed study refers to a way that learners in
learning activities have acquired subject consciousness and self-awareness, and
constantly stimulate study passion or enthusiasm, giving full play to the initiative in the
learning process. Self-directed study includes several parts: the study habits, interest,
method and ability, which is different from what we called self-study. Self-study is just
the a component in it. It has the following features: Language learners participate in
designing learning goals, laying down the learning schedule under the guidance o
teachers, actively looking for learning strategies when coming up against problems,
having internal power support during the process, gaining positive emotion experience
from the study, self monitoring and make corresponding adjustment according to the
cognitive activities.

In recent years, the rapid development of the modern information technology based
on computer multimedia and network technology has had a huge impact on traditional
teaching mode. CAI(Computer Assisted Instruction) and WBI(Web-Based Instruction)
not only bring education technology on revolution, but also a teaching idea and
education thoughts on revolution. The brand new autonomous learning mode is also
breeded from this kind of education idea.

The web-based autonomous learning refers to the study that learners use and
regulate metacognition motives and behavior for network course of study. “To make
the students become independent, independent and effective learners is the ultimate
aim of education”.(LiShuping, 2009) Multimedia network teaching will no doubt has
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positive influence on widening the field of vision, enriching students' language learning
material, assimilating the outstanding culture linguistic data and improving students'
comprehensive quality. However, it is very easy to create the "information overload"
and "information lost" due to the network resources' complexity. Therefore, it requires
learners and teachers to make the overall evaluation of the cyber resources and carry on
the reasonable selection and distribution.

2 Based on Constructivism, Autonomous Learning Design
for Higher Vocational English-Major

The key of the teaching-reform in domestic and foreign school is: whether you can
break the traditional teaching mode--"with the teacher as the center, speaking little
practice", which neither can stimulate students' interest in study, nor restrain students'
creative thinking. In order to change this situation, many of the educators come from
domestic and overseas did a lot of research and exploration, and constructivism theory
is the efforts of the main research.

Constructivism theory's content is very rich, student-centered is the core. The four
elements or four attributes in Constructivism learning theory is that "environment",
"cooperation”, "conversation" and "construction of sense", which cleverly unite to the
network improving students' autonomous learning by twice the result with half the
effort.

2.1 Circumstances

Multimedia network create lifelike and colorful information world for students. "we
should make the students dip in the actual language oceans thus free the teachers and
the students from the boring grammar and detailed analysis. The teaching process must
be conscious, purposeful”. But we need teachers to guard the pass for searching for the
essence of the material, which puts forward the new requirements for teaching design.
That is, teaching design not only to consider the teaching goal, but also consider the
construction meaning, and create the situation as the most important content of the
teaching design.

2.2 Cooperation

Students' autonomous learning is not the so-called "self-study"”, it needs teachers'
effective guidance to propagate the close cooperation between students and teachers.
Collaboration occurs in the whole process. It matters a lot on students' material
collection and analysis, the proposal and verification of the assumption, and the
learning achievement evaluation.

2.3 Conversation

Conversation is the indispensable link in the process of cooperation. Study group
members must through the conversation to discuss how to finish the set task. Moreover,
collaborative learning process is also a process of conversation, in which each student's
wisdom is shared for the study group.
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2.4 Sense-Making

Construction significance is to help students to achieve a deep understanding to nature
and rule from the current study content. However, the current situation is as following:
because the multimedia web teaching is new to teachers and students, its characteristic
and cognitive process can not be known in depth to teachers and students, and there
were few English Learning Strategies in multimedia web teaching. Students had not
english web Learning means and had no plan for learning. So students must got
effective learning methods from english multimedia learning, and make up a learning
group to help each other under the teachers' guide.

Based above characters of english multimedia learning, the self-studying process for
web multimedia teaching was designed, and was shown in figure 1.

Self-studying online

e
. Learning on web in
Set teaching task —> | cooperative learning
g ) <— mode

&
Students P

< Outclass cooperative

Multimedia —> < learning mode

Teaching \

Fig. 1. Self-studying process for web multimedia teaching

3 The Notice Items for Web Based Self-studying

1) In general, the learners can be divided into four types, auditory Learning, visual
Learners, kinesthetic type, haptic type, some students may be belong to synthesizing
type. So teachers should select the learning contents for students according to various
types.

In the beginning of web teaching, teachers should guide students how to learn,
according to below three stages. First stage is to develop the thoughts of self-studying
and cooperative learning, second stage is to finish the homework of web learning set by
teachers and to solve questions that met in web learning. Third stage is students' entire
self-studying guided by teachers.

The web learning must has a learning aim or task. When finishing the learning, there
should has a exam to students to check their learning effect. in a words, in web
sel-learning, teachers should manage students efficiently.

Teachers can set homeworks to students, give key contents, and upload some
learning resources for students through class blog. In order to give play to internet
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function, the web should be a exchange platform between teachers and students. On
this platform, students can freely help each others, and talk with teachers and others
student.

4 The First Step Self-studying Achievement Web Based Learning
of Higher Vocational English Major

From the self-studying researching in class 50911, department of foreign language,
shijiazhuang institute of railway technology, from June 2010 to September 2010, it had
got that students' learning initiative have be improved immensely, and the self-studying
ability has be enhanced. From the testing, students' learning effect is very nice, special
in students' abilities of listening and speaking. All of students of testing classes have
past the 'A grade examination'. The passing rate of CET-4 is 14.7% more than previous
class. Even some students got good achievement in state english match. Through the
web teaching drillings, most of students have got the skills to operate the teaching web
system, including researching learning resources, sending and receiving e-mail for
exchanging with other person, discussing in internet web with students and teachers,
and finishing their homeworks. The students' learning attribute has become to be active
learning form previous passive learning. The web teaching system has aroused
students' enthusiasm to learn tremendously.

5 Conclusions

In web teaching system, students got not only a lot of linguistic data but also teachers'
guide. So the learning efficiency had a large improvement. Self-studying supported the
diversified teaching mode, which teaching based on web, students is the center guided
by teachers, and there are teachers' teaching and students' sel-studying outclass when
learning a course. The web teaching extend class teaching to sel-studying outclass. The
new teaching mode can switch teachers' role from teaching knowledges for students to
teaching students how to learn.
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Abstract. Described design of general technical courses experiment platform
based on single-chip in the senior middle school. Seven pilot projects in
electronic design to make up the experiment platform which is designed to fit for
the high school students in the general technical courses based on the General
technical requirements of the course and focus on the electronic control
technology module in the General technical courses. During the design process,
we fully use of the single-chip technology, sensor technology, as the main
elements of the design. In addition, we give full consideration to the actual
characteristics of the high school students, as far as possible the simple design,
the performance of the effect, easy to operate and so on. The ultimate hope is that
this General technical courses experiment platform can actually be used in the
actual teaching practice, so that teachers can teach the General technical courses
knowledge easily and also the students can learn better knowledge from General
technical courses.

Keywords: General Technology, Single-chip technology, Electronic control
technology, Experimental platform.

1 Technology of Electronic Controlling

Information technology courses and general technical courses are made to be a main
way to bring up students’ elements technology and improve technical ability in senior
middle school new courses innovation. General technical courses is a main part of new
courses, which is combined with theory and practice including information
communication and processing, production design and application, general technical
course aims to improve students technical ability, individuality, innovation
consciousness and personal programming ability[1][2].

With the development of electronic technology and computer, the single-chip which
is combined with CPU, RAM, ROM, and I/O, is developed quickly. As the controller
is made of the single-chip, electroonic equipments which is applied simply and
changeably with the help of software, are more and more intelligent and precision,
smaller volume, lower cost[3][4]. It is important for students to study single-chip in
general technical courses.
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In the new courses standards in senior middle school, students study information and
energy transmiting in electonic controlling courses, after studying electronic controlling
chapter, students will try their best to solve questions which are more intersting and
valuable in daily life based on the electronic system design. After studying this chapter,
students will know structure of electronic system, learn to design and fix electronic
controlling circuits. Students * ability will be improved by analysing principle of electronic
controlling and resolving bugs. In this chapter, teacters should focus on application and
amelioration of electronic system, teaching students how to solve questions wihich are in
daily life and typical facts by the way of systems integrating and controlling. The chapter
is made up of four parts, whiich are showed as follow in Fig.1.

Electronic controlling technology

I
I [ I |

Digital Electromagneti Electronic
Sensor circuits sm relay system
application

Fig. 1. Electronic controlling technology

In this paper, we described ways of design and implementation of electronic
experimental platform which is composed of actual products and guide according to
new courses standards in senior middle school in general technical courses, products
are fit for students and will be finished easily. Students’ intersting and ability will be
increased in this course.

2 Design of Electronic Experimental Platform

Seven pilot projects which are composed of actual products and guide are finished in
experimental platform, such as multifunction clock, facility calculator, digital
thermometer, controlling system of traffic lights,and etc, which are showed as follow
in table 1.

Table 1. Seven projects in electronic platform

ID module name uide component Core of Design
1 Multifunction clock Yes Yes Application of system
2 Facility calculator ~ Yes Yes  Application of system
3 Digital thermometer Yes Yes  Application of system
4 Controlling system Yes Yes  Application of system

of traffic lights

5 Multiple responder Yes Yes  Application of system

6 Acoustooptic controlled Yes Yes Sensor
switch

7 Alcohol concentration Yes Yes Sensor

testing instrumentr
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Students can learn how to design and control electronic system by one of the seven
pilot projects. In general technical courses, teachers teach students single-chip
technology, sensor technology and ways which used in data collecting, processing and
feeding back. Students select one project in electronic experimental platform where
they learn principle of electronic module, jointing and debugging, finally, they finish
one product which displays some information clearly. Students learn general technical
purpose in practice. Seven pilot projects are showed as follow in Fig.2.

Fig. 2. Figure of Experimental Platform

3 Design and Implementation of Multifunction Clock

3.1 Function

In this chapter, design and implementation of multifunction clock which displays
date,time and temperiture, etc is described in detail. After initialization instructions
are sent to chip DS1302 and DS18B20 from, Single-chip AT89C52, AT89C52
collects information of temperature form DS18B20 and year, month and date from
chip DS1302[5].Data is displayed based on 128x64 LCD. Design of multifunction
clock is composed of three modules, such as data collecting, processing and
displaying. Stucture diagram of multifunction clock is showed as follow Fig.3.

| Time | |Temperature|

| Date | | Week |

Sensor Sensor
DS1302 :>| Single—chip AT89C52 |<: DS18B20

Fig. 3. Stucture of multifunction clock
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3.2 Programming

Program is debugged in Wave 6000, in which C language is used,. Students
understand programm easily because notes to programm are presented. Program
struture diagram are showed as follow in Fig.4.

Initialization
DS18B20

[P
+

> e
2

K1. K2 pressing
Sumultaneity?

Initialization
Ds1302

_—

Y

Fig. 4. Program struture diagram

After system is electrified, DS1302 and DS18B20 are initialized firstly, and then
main interface which is compsed of four parts such as time, date, week and
temperature is displayed on LCD. If key K1 and K2 are both pressed for two second,
system will be initialized on 1,1,2008. Date, time, week can be changed by key, k3 is
used for options and reset, K1 is used for increasing, K2 is used for decreasing, in
addition, multifunction clock will alarm in days and temperature whose value are set
up in progarmming. Product of multifunction clock is showed as follow in Fig.5.

Fig. 5. Product of multifunction clock
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4 Conclusion

Electronic experimental platform is composed of seven pilot projects, which can be
used in general technical courses according to new course standard in senior middle
school. As products, guide and components are presnted, products which are usually
in daily life in electronic experimental platform will be finished easily. It is proved
that interest and operation ablity are improved by products being finished.

References

1. Minstry of Education. Standards of technology courses(experiment) in senior middle school
(2003)

2. Fu, H.-P.: Analysising teaching characteristics of general technology course in senior middle
school. Primary and Middle School Educational Technology 32(1), 9 (2009)

3. Zhao, J.-L.: Development guidance based on AT89051 SCM. Pubnishing house of
electronics industry, Beijing (2008)

4. Wang, F.-R.: Designing of testing and controling system based on SCM. Press of beihang
univetsity, Beijing (2000)

5. Fong, W.: Displaying system of time and temperature based on AT89051 SCM. Advanced
Display 15(12), 52-56 (2008)



Web-Based ESP Teaching in Higher Vocational College

Hong Hu and J.-W. Song

Department of Foreign Language, Shijiazhuang Institute of Railway Technology,
Shijiazhuang, China
zhimahu009@163.com, daoyi8100@163.com

Abstract. This paper descried the teaching background using ESP in higher
vocational college and indicated three disadvantages existed in current teaching
process. It discussed how to improve ESP teaching quality through using
web-based ESP method on strengthening listening and oral skills, accelerating
materials development, building up a ESP corpus, ensuring personalized studies
and enhancing ESP professional quality.
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1 The Higher Vocational ESP Teaching Background

The main teaching direction in higher vocational En glish teaching is to foster students'
language ability, strong English practical ability, especially the professional English
ability, which decide whether the students' can truly adapt to the relevant professional
technical field or professional post office of the request. Therefore teaching content
should be based on a certain professional technology field and relevant professional
post need, which completely have the same view with the core of ESP. The professional
English (ESP), "English for Specific Purpose", is referred to a specific profession,
course or purpose- related English, which in our country are also known as the Special
Use English. Its purpose is to foster the students' English communication ability in a
certain working environment, such as business English, tourism English, law English
biological English, engineering English, and medical English. Because of its clear
purpose and high practical value, it has got the love of the learners from the countries
all over the world. At the same time the special demand gradually increase in
professional field as English has further improved its international status. In this
background, the specific profession or occupation of the ESP came into being and
gradually formed the unique English teaching area.

At present, domestic college English course teaching has the trend of using ESP
method. ESP teaching is the 21 st century English teaching development trend.(LiuRun
qing,1996:1) ESP teaching should be gradually become the mainstream of the college
English teaching.( CaiJigang, 2004:22) European countries and America ESP
teaching research has developed fully systemization. There are a lot of the experts,
book, and special research for the ESP journal. In Japan, ESP has in fact become the
main model of college English teaching.
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2 The Existing Problems in ESP Teaching

2.1 Teachers' Professional Level Needs to Be Improved

We know, ESP teachers should have double teacher quality---that is higher level of
English and relevant and professional knowledge and experience. Teachers should be
competent in professional training, the employment organization and guidance. They
teach students the knowledge and skills in related industries, such as marketing
strategy, negotiation skills, social etiquette, etc, and guide students to practice
activities. At present ESP courses are taken either by the foreign language teachers or
professional teachers. Teaching's width and depth are limited because most of the
foreign language teachers only understand language but don't understand profession,
what's more, some have no any working experience. And for most professional
teachers, they have shallow language foundation, poor communication ability and do
not quite understand advanced language teaching theory. Therefore the teaching
method is obsolete and boring and can't effectively develope the students' language
learning skills.

2.2 Students in Different Level Bring Difficulty in Teaching

Students' English level in Higher vocational technology cannot compare with ordinary
undergraduate. They come from great disparity and their application ability is uneven.
So teachers may design, adjust good teaching level according to different students in
order to highlight professional post and language skills in listening, speaking, reading,
writing and translating.

2.3 Teaching Material Lacking of Practical Guide

As ESP teaching material, the books must have clear teaching goals, complete teaching
system and related professional authority. But China ESP teaching books at present is
not standard and quality intermingled. Most of the teaching books focuses on
knowledge theory, don't pay attention to the training of the students' practical ability.
Exercises of the text are mostly strengthening grammar and lack of practicability and
interesting, which can't link corresponding professional scene of the work. And the key
is teaching ESP is to emphasize the combination of language and professional
communication ability, but most of the teaching materials can not meet this.

3 ESP Teaching Based on the Network

So in the present condition, how to overcome the above shortage and set up effective
teaching mode? ESP network teaching is undoubtedly a beneficial attempt, whose
course construction, faculty ratio, learning resources, learning style or the evaluation
methods have flexible and open characteristics. The so-called ESP network teaching
mode, is to handle text, image, audio and video media information relying on the
network. In this way, more information establishes a logical connection and integrates
as a interactive system. In English teaching, it has further broken English teaching
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space and time limit, fully realize the resources sharing. It also can use E-mail, BBS,
blogs, SNS, RSS, Wiki software to organize network course.

3.1 Use Network Resources to Create Real Context, Strengthening the ESP
Teaching in Listening

With the development of world economy, all works of life and international exchanges
increase the need of outstanding industry representatives with excellent oral English.
So more and more students hope to improve English ability in order to achieve the
future international exchange level. Because of class hour or faculty reasons, the
listening and speaking parts in ESP teaching in our country are very weak. This weak
link can be made up through the network. Teachers can provide students with some
websites with rich learning material such as BBC, VOA, China Daily, CRI English,
where The materials are beneficial to stimulate students' learning enthusiasm and save
students' time for finding learning resources, improving the efficiency of the
autonomous learning. In addition, the teacher can create real language environment and
bring the real social scene into classroom by using the network multimedia.

3.2 To Promote Teaching Books' Efficiency and Sustainable Development

ESP teaching material should organically integrate language and the content engaging
in professional activities based on reality. The feasible books would be good to
highlighted its positions characteristics. Most colleges use the press materials, also a
few schools use the original text. According to statistics the books written by teacher
takes up only 6.8%. ESP teaching materials should be update and constantly
supplement latest language on each industry. As the network language is mainly in
English, many professional web site will become ESP teachers advantageous material
databank. And online various electronic press can also provide many free study
materials for teachers and students. In the process of editing, it can not only improve
teachers' professional level, and improve professional theory in domestic and
international, making the teacher walking in front of the professional technology.

3.3 Build Professional Foreign Language Corpora with Students

Corpus as a product of the network times, subvert traditional professional English from
the learning form and content. Due to the using of the computer technology, Corpus can
hold more rich content and can be added, supplied and the maintained. The purpose of
using the context of the corpus is to guide the students in contact with a lot of real,
meaningful language and find the striking features and rules of the language. Corpus is
of modular management and provide learners targeted teaching content, so each learner
can make one's choice according to oneself and the ability. we advocate the student
actively participate to establish the single-target corpus, and during the process they
will understand the professional English language structure, composition and
word-formation theory, which help them break the bottleneck and greatly enhance the
vocabulary.
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3.4 Teaching Students in Accordance of Their Aptitude, Using Network to Meet
Their Individual Learning Needs

Interactive technology of network provides active participation for students, which give
full play to the student's enthusiasm. And students can choose study content, arrange
the learning process, independently solve all kinds of problems and get knowledge
according to their different levels. ESP teachers also can design the real task, then let
students use real network material to complete the task through the cooperation. In this
way it cultivate students' autonomous learning ability and the ability to solve problems,
and also to improve the students' co-operative spirit.

3.5 Enhancing the Professional Teachers' Quality and Allocating Teacher
Resources

As is known to all, a team of qualitied ESP teachers is the core to improve the ESP teaching
quality. ESP teachers should not only have a good foreign language level, but also has
authoritative professional knowledge. Therefore, the teachers' training is rather crucial. But
due to the insufficient teacher resources on normal teaching, not to mention such
consuming training on ESP teachers. In the present conditions, the network teaching can
provide a very effective transition plan, that is to promote the professional cooperation
based colleges and intercollegiate communication, especially the cooperation between
foreign language teachers and professional teachers. In this way, teachers could help each
other on professional knowledge and language knowledge. Its purpose is to realize
professional English teaching through the English teachers' right guidance.

4 Conclusions

The ESP make the"target scene" analysis or "need analysis" as the starting point and the
center of teaching. The essence is to meet the different needs of different learners. It
provides a feasible method for higher vocational English learners efficiently get
language exchange form required profession. So it is suitable for higher vocational
students' the objective reality. But its implementation has to face such series of
problems and challenges as the formulation of syllabus, compiling the teaching
material, teachers' training, and training mode. Therefore, teachers should actively
explore and work together to improve students' professional capability and make
students be versatile talent of "Professional plus foreign language".
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Abstract. With the development of information technology, the Video Teaching
will become an important means of video network platform, which enable
students study by themselves in mode of the video study. By this way, students
can gain more knowledge while promote and improve teaching methods. FLV
video teaching technology provides a simple, convenient and easy way to
publish, browse solutions the video.
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1 Introduction

In 2006, the Ministry of Education Computer-based Education Steering Committee
issued a "some opinions for the computer-based teaching " (White Paper), computer
education for university should be based on "Learning”, "competency-based" principle,
the teachers should break the traditional "teaching" and, establishment of an
independent study, collaborative learning, classroom lectures, laboratory training, etc.
It relies on a combination of teaching and network teaching platform to achieve.
Self-learning is a necessary requirement for modern college students, students can give
full play to the initiative, to mobilize the students interest in learning. Based on the
internet, the network teaching platform can provide a flexible time for the student to
finish his study. The standards of the network platform are: to support the use of shared
resources, to provide a quality assurance and an open environment. [1].

2 The Problems in Teaching Network Platform

National University network platform construction began from 1998 to
2001.Although it began late, level is usually high. There are 87 colleges in Hebei
Province, including 3 central governmental universities, 25 provincial common
colleges and 59 vocational colleges. 84 colleges of them can be successfully visited,
only 3of them cannot be visited. From this we can see that our hardware construction
in Hebei college network can meet the basic requirements. The problems found in the
research will be listed here:
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2.1 The Level of Teaching Network Is Generally Low. 80 Percent of the Colleges
Cannot Provide Plenty and Useful Teaching Information. and Most of the
Resources are Documents or Pictures, they are Quite Dull. Some of them Still
need to be Further Analyzed by the Students after Class, which Costs them
too Much Time and Blunders their Learning Motivations

2.2 The Information Shared on the Teaching Network is Seldom Shared
and Refreshed. in the Research We Found that 60% Information of the Net
Work was Closed to the Outside. For the other Net Work which
can be Visited, they are Seldom Refreshed. Students cannot find New
Information there so it Cannot Show the Advantages of the High Technique

2.3 Lacking the Communicational Function. 90% of the Colleges just Simply
Employ Chatting Room or BBS. they Lack the Function of Communications
and Teachers cannot Immediately Answer Students’ Questions

2.4 Models are Too Limited and Videos are not Fluent. 80 % of the Colleges have
their Own Competitive Lessons and Videos but they cannot be Fluently seen
on the Net. And the Videos only Contain Parts of the Knowledges, they are
not Complete

3 Advantages of Video Instruction

Video resources has an unparalleled advantage over other teaching resources. While
bringing vigor and vitality for online teaching, the resources contributes considerably
to students’ self learning initiative. Main features:

3.1 Rich Video Resources, Strongly Visible

Video resources sets images, sounds texts in one, giving a strong visual impact. Video
resources stimulates students multi-sensory, making boring teaching process lively
and active. The resources can deepen students’ understanding and memory of
knowledge they have learned, which will help to mobilize students to learn initiatively
and enthusiastically. Electronic texts can only put a lot of classroom information
optionally “simplified”, thus status in class can not be presented, which makes
authenticity a question. Its difficult for electronic texts to reprocess the cases from
different angles, so the teaching and research lack their own vividness and situation.
In addition, the text capacity is limited for communication. [2].
Comparison between text and video resources:

class information | Authenticcity theme Ingredients | space
Electronic Easy to .
general Y Prominent clear small
text suspect
Video .
large reliable general general large
resources
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For example, in explaining computer hardware components in University
Computer-Based, we frequently use the method of combining text and picture.
Computer hardware components include input device, output device, controller,
memory and calculator. When it comes to memory, we can show a few pictures of
memory. Perhaps this will give students an impression, but do not meet teaching
scenarios. If we record the actual objects and show them to students, the effects are
better. Another example, when explaining computer assembly process, we can record
the process with the voice explanation and then we place it online, providing students
to consult any time. Therefore students may feel to assemble a computer is not a
mystery but a relaxation, and they even assemble computers themselves by watching
the video.

3.2 Scene Representation; Breakthrough Teaching Difficulty and Consolidation
of Students’ Learning Interest

University Computer Basic Knowledge has too many contents so it is difficult to
learn. This course only has 64 hours in a semester, Students seldom have chance to
practice. Students can't adapt to the teaching content, their concentration can not last
long and lack enough time to think and understand. The students whose basic
knowledge is not good will complaint that there are too many concepts.

Video teaching, by its scene representation, crossing space and time, flexible
interception, etc, gives full play to the irreplaceable advantages. Every link in class
including “leading, teaching, learning and practicing” can connect well each other.
According to their own actual need, Students choose the content they are interested in,
such as the teaching video together with the appropriate web page in the text, which
fits students of different level so consolidates the effect of classroom teaching.

Teachers and students have a discussion for what they learn through the system
Settings of communication platform. They can find and solve problems in time. This
is not only beneficial to understanding between students and teachers, also helpful for
students to learn and interactive learning autonomy. For example the teaching of the
senior screening in office software EXCEL and the use of the function in triple if,
which are common problems in computer level exam. The results are not satisfied
even if teachers have explained many times. If we record the explanations of the
difficult points and release them in network platform, students can learn after class
as long as the computer can connect the internet which stimulates the students'
potential memory, reduces the burden of teacher guidance. So video teaching
becomes an effective method to teachers in teaching process. At the same time it fully
embodies the learner-centered thoughts.

3.3 Video Resources Provide a Royal Road to Students to Get Information

It is an information era today, video resources provide a royal road to students to get
much information. Video resources almost include all teaching content of the
computer hardware and software. Computer makes easier to accept and understand
what the students want to learn. It not only shortens the teaching time but also
improves teaching efficiency.
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3.4 Video Resources, with High Speed for Innovation, Has a Good
Transmissibility

Video resource is the extension of classroom teaching. Recording the process of the
lecture, editing it with Video Software, adding the explanation, then putting it online,
it is easy to learn. Teachers, through simple training, could make good video
resources. Colleges have the good network facilities, which supply the necessary
hardware support to sharing video resources. Video resources could be achieved
Short-range sharing through LAN or remote sharing through internet.

4 The Feasibility of Implementation of Video Teaching

4.1 FLYV Streaming Media Technology

For a long time, affected by network bandwidth, transmission rate, and it’s
characteristics of huge dada and complex processing, watching the video on line is
seldom used on network platform. Recently, with the development of broadband and
Streaming Media Technology, the problem of transferring multimedia information on
the Internet is solved, which enriches the information resources on internet, improved
the application efficiency and value. FLV is short for Flash video, which is the
fastest-growing and the most widely used Video Transferring System that is used by
most Video Websites. With new image encoding, FLV get the high compression rate
and make small files. One-minute clear FLV is about 1MB, even a film only
100MB,1/3 of the size of normal file. Now more than 80% videos on internet are
FLV. [3].The main feature of FLV is achieving transmission and playing at the same
time. FLV make it easy to check out video with Flash Player or to Merger video to
web or flash document. The extensive application of Flash Player will ensure that
most visitors could check out the video without downloading and installing plugins,
from which video transmission has benefited a lot. [4].

4.2 The Make-Up of FLV

In the versions of Flash 8, there is a independent FLV conversion tool: Flash 8Video
Encoder. It can convert the common type video into the type of FLV. Flash 8 Video
Encoder supports various forms of videos, such as AVI, WMV, MPEG, ASF,
DV. MOVetc, the interface of this software is rather easy. It just needs a few steps to
complete it.

After getting FLV files, we can not use them in the web page directly. We need to
engraft them into flash animation. As we saw in the various video sites, it needs
playing control. How to make it? Click on the menu [File] — [import] — [import
video], enter the dialog box, and Select "on your computer." Click the "Browse"
button, open the dialog box through the system to load FLV files we just generated,
click on "next" button to continue. Next select the "deployment" as: "progressive
download from a Web server", enter "Appearance" option. In order to play FLV
videos, Flash 8 has about ten playing controller which have different appearances and
controlling options. You can select one proper playing controller according to your
needs. At last, click “Done” button to finish. Now the FLV which can be played on
the web page is done.



Network Video Teaching Based on Learning Autonomy Taking Computer Teaching 63

4.3 Increase Video Teaching Demand Modules in the Network Platform

For the students’ convenience of searching and checking material resources, plenty of
excellent video resources are combined on the network platform. Additionally, the
video teaching demand modules should be established independently with the
classified categories and core steaming media. The modules can be requested and
played in any occasion and played in the models of forward, rewind, paused, and
locate.

5 Conclusion

Some teachers’ Unfamiliarity with the developed teaching technology, the equipment
incompleteness of some colleges, insufficient bandwidth, and unavailable video
material on teaching platform, all the elements influence the popularizing rate of
applying video resources. But in the future, with the development of technology, the
internet video can provide more video with high definition. With the specific feature,
this module can provide service for teaching and promote students’ automatic
learning.
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Abstract. The major of the teaching was turned to program design, because the
purpose of studying programming course for non-computer majors was only to
use it to solve practical problems of other fields. Different teaching methods and
estimate methods were used in order to let the students more capable and more
creative. Experiments showed that the reform was effective.
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1 Introduction

As the development of science and technology, applied computer technology has
become a very important technology in research and industry manufacture, its superior
performance benefit many aspects include living, manufacture, etc. Even for
non-computer major students that master a programming language is the key to be a
good graduate. But effected by traditional teaching ideas, teaching results are not
satisfied, because students often weak in learn and programming to solve practical
problems[1-3]. So based on the teaching purpose of programming course for non-major
students, we have made many research and exploration to improve their ability to learn
and program.

2 Teaching Content Reform

2.1 Teaching Content Focus on Programming

The purpose of programming course for non-computer major students is to practice and
solve problem, but not research. So programming language is only a tool for students to
finish task and solve problem, student only need to know how to use it, but not all
the syntax of program. Traditional teaching content focus on teaching student about the
syntax, teacher will teach students how to program until students have learned the
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syntax, but this teaching method more fit to computer major students, because they
have more teaching hours, more detailed syntax training, and more in-depth study, and
they can design and realize a more complex program, or even design a new algorithm.
But for the non-computer major students, they have less teaching hours, so both study
purpose and interesting are program to solve problem and finish task, so the teaching
point is to teach students how to plan and design, how to program, and how to solve
practical problem.

2.2 Refresh Teaching Content in Time

Computer technology has a fast develop speed, so teaching content must be refreshed in
time. For example, the pointer of C language is an important but difficult knowledge
point. It’s very difficult for students to understand, but C++ language has a better
command to instead of pointer, this command is easier for student to understand and
use. And for 8031 SCM, it has no program memory, so it will take a long time to teach
students how to expand program memory, but now 89 series SCM has a 4KB to 32KB
program memory, it need not to be expand any more, so we only need a short teaching
hours to teach students about this.

3 Teaching Method Reform

3.1 Teaching with Examples

Teaching with examples means that choose special examples to teach students, through
explain examples to teach students knowledge points, and teach them how so solve
analogous problems. Traditional teaching method is that teach students about syntax
first, and then explain student a example to validate the syntax and teach student how it
was be used. This kind of teaching method is more fit to computer major students, but
not non-computer major students. For non-computer major students, we can choose
special examples with special knowledge point and through explain examples to let
students master knowledge points. By this way can let students know how the syntax
works in the example and how to use several syntaxes to solve analogous problems.

3.2 Teaching with Metaphor

For teaching, the highest level is to make students like and desire to learn. For the
programming design course, it’s always bored and difficult to the students, but use
metaphor can let the bored knowledge point became colorful and vivid, student can
learn knowledge point in an relaxed and lively atmosphere. For example, we find that
it’s difficult for student to learn the relationship between class member and access right,
so we compared this as a family of feudal society, public member compared as father,
private member compared as children, and protected member compared as mother, by
laughable animation and detailed explain let student master the relationship between
class member and access right.
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3.3 Teaching with Inspiration

Teaching with inspiration is to let student study more positively and actively, to
improve the ability to analyze and solve problem. For example, when teaching an
example, teacher often analyse and explain it step by step, the students listen and think
passively. If teach with inspiration, encourage students to analyse the example
themselves or explain it to other students, what the teacher need do is answer the
question or give students some cues. By this way can mobilize enthusiasm of students
and get better teaching effect.

Furthermore, when prepare for the course, teacher should design each example and
question carefully to make sure that each student can gather themselves together to
think and discuss.

3.4 Teach Individually

Different student has different ability, teacher should teach different knowledge to
different student based on their interest and ability. If a student like program and has the
ability, we can encourage and lead the student to do some research work or solve some
complicated problem. If a student like program but only has a limited ability, we can
encourage and lead the student to solve some simple problem. But to the students who
are not interested in program, we only need to teach them basic knowledge.

4 Practice Teaching Reform

Traditional practice teaching is to consolidate knowledge, most of the practice is to
validate the program, students copy the program from book and check the running
result of it, this kind of practice has less help to train the ability of innovation, and many
students even don’t know how to program of their own[4.5]. So practice training should
pay more attention to train the ability to analyze and program, train the students how to
debugging and how to compile. Our opinions meet to requirement of ministry of
education that attention to practice, train practical ability and program ability.

4.1 Design and Program Ability Training

In order to train the ability to design and program, increase confidence and interesting,
students should do more design and program training. Practice training is to train and
test the ability to design and program, too many validate training is adversely to the
program ability and interesting. Education psychology show that if student don’t know
how to use knowledge to solve practical problem, or they have no sense of
accomplishment, that will kill student’s interesting to study[6]. Student can acquire and
interested in program even when they can design and program to solve practical
problem themselves. So for practice training, teacher should design a question bank,
which is from easy to difficult and from basic to application. If student design and
program themselves which has passed the compile and got running result, it will
encourage the student and increasing interesting to study the course.
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4.2 Debugging Ability Train

Our investigation shows that many students don’t know how to use error information
and debug tools if program failed to pass compile, most student choose check program
step by step, it’s difficult and has a low efficiency especially to the complex program.
So teach student how to debug is very important. To master programming software, one
must know how to use compile information and how to use error report, how to use
debug tools, for example, the break point, MSDN etc.

5 Exam with Diversified Way

By diversified way to exam has become more and more popular, tradition method
always use the result of final exam as the result of one course, but this is unfair to many
students. So some educators advocate that exam with diversified way to make sure that
education always service for growth of students[7]. With diversified way, the result of
one course was divided into two parts, one part is the final exam result, the other is
composite result, include lab result, homework result, attendance result, etc. All those
compose of the result of one course. This way is more reasonable to the students.

Above is the summary of our research on C++ programming course reform to
non-computer major, and we have acquire some achievements, for example, some
students can use C++ language to program a scholarship management system all by
themselves, and some student model to machine hand with C++ language to identify
damage on workpiece. But teaching reform is a long way which filled with exploration
and improvement, we will keep on research to improve teaching reform for
non-computer majors.
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Abstract. It is the competitiveness on the employment that needed for college
graduates to stand out in the fierce competition of employment. Consistent with
the trend of the age, undergraduates should improve their abilities of competition
on the employment. Based on characteristics of the market demand about the
Logistics Professional, this paper analyzed formation factors of the professional
competence. With the instance of Chongqing Jiaotong University, paths and
countermeasures of improving their abilities of competition on employment are
brought forward in this paper.
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1 The Three Decades Course of Logistics of Reform and Opening

1.1 China's Logistics Industry Has Experienced to Explore the Theory and Start
to Practice, Develop Comprehensively

From the eve of the Third Plenum in 1978, the Administration of State Materials
organized a National Planning Commission, Ministry of Finance, Shandong Province
and other relevant government departments and some colleges to study materials
management of Japan, so the concept of “logistics” was first introduced into China. In
January 2008, the restructuring and rejuvenation program of ten major industry,
which are the automobile, steel, textile, equipment manufacturing, shipbuilding,
electronics, petrochemical, light industry, non-ferrous metals and logistics, has been
approved in principle in the State Council executive meeting. China's logistics
industry has experienced theoretical exploration, practice started, a comprehensive
development process. China's logistics industry has experienced to explore the theory
and start to practice, develop comprehensively.

1.2 In the Following Several Aspects, the Logistics Industry in China Made
Outstanding Achievements

First, the logistics industry has realized the rapid growth; Second, logistics enterprise
has realized the rapid growth; Third, manufacturing and trade communities has
implemented modern logistics management; Fourth, logistics infrastructure
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construction has developed rapidly; Fifth, logistics information and technology
innovation has stepped on to new step; Sixth, logistics industry basic work system has
been established; Seventh, logistics research, science and technology, and education
have made important achievements; Eighth, the policy environment of the
development of logistics industry has been improved

2 The Market Demand of Logistics Management Profession

Logistics is a comprehensive discipline, and is the edge discipline of combination of
technology and economy. The logistics industry is both cross-trade and cross
department compound industry, and at the same time, is the labor-intensive and
technology-intensive combination of industry. So from the perspective of market
demand, China's future demand characteristics of the logistics professional talent
mainly displayed in the following three aspects.[1]

1) Logistics industry job groups were widely distributed and different types of
enterprise set up different posts. Logistics post groups mainly distributed in
enterprises, planning and consulting departments, scientific research and teaching
organizations and so on.

2) Logistics profession was administrative levels. In the market economy, the
graduates who were a type or a level educated were no longer a single position level,
but were corresponding to the position with a level.. The every link of logistics
operation needed management talents with certain knowledge and professional skill.

3) The features of Logistics professional became compound and specialized. That
is the logistics industry’s requirements for knowledge and ability have the features
of chaining, integration and information.

3 Important Abilities of Logistics Management Professionals

The characteristics of the market demand about the logistics professional determine
the logistics professionals must have some aspects of the important capabilities.
According to the result of the survey in logistics business in Germany and Europe by
German INWENT organization and the combination of domestic situation, summed
up the capabilities of logistics management professionals consisting of the following:

The characteristics of the market demand about the logistics professional
determine the logistics professionals must have some aspects of the important
capabilities. According to the result of the survey in logistics business in Germany by
German INWENT organization and the combination of domestic situation, summed
up the capabilities of logistics management professionals consisting of the following
fig.1: [2]

Abilities according to their order of importance are as follows(l=not important,
S=important):



Logistics technology

Logistics management

Strategic planning

Organizational structure
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Information systems

Logistics expertise key

capabilities

Cost management

Social skills

Personnel management

Team work ability

Fig. 1. Logistics expertise key capabilities

4.5 Team work ability
4.3 Logistics management
4.2 Information systems
4.1 Social skills
4.1 Personnel management
4.0 Organizational structure
3.8 Logistics technology
3.8 Cost management
3.7 Strategic planning
3.0 Production plan

1=not important,5=important

Fig. 2. Logistics professional’s important abilities to sort

4 Logistics Students’ Competitive Capacity-Building

on Employment

4.1 Strengthen the Teaching Reform Study

1) Actively explore the establishment of scientific and rational logistics curriculum.
Improving the traditional disciplines of the three-stage[3]: course content of basic

courses, professional foundation courses, specialized courses, gradually establish a
network system which focuses on training students' comprehensive qualities, to adapt
to the need of integrated management talent in China’s industry market and with the

development of logistics.




72 Z.Yun and L. Li

2) Strengthen the teaching sense of reform. Timely track the dynamic forefront of
education reform at home and abroad. From time to time invite Well-known
university experts to introduce advanced teaching theory and methods. Combined
with characteristics of professional courses, reasonably apply the new teaching
methods to teaching practice.

3) Active in education reform research. Strive for all types and sources of
education reform research projects. Mobilize professional teachers working closely
with teaching practice, lessoning learned and achievements, actively write and publish
papers on reform.

4) Promote education reform discussions. Faculty meetings held regularly to
discuss developments in education reform and education reform program and
measures of the discipline teaching. Analysis teaching problems and propose
solutions.

4.2 Revised and Improved Personnel Training Programs

In order to meet the country's logistics industry development, combined with the
characteristics of high integrated capacity requirements in logistics management,
revise and further improve the training program.

1) Actively establish a scientific and rational logistics curriculum. Improving the
traditional disciplines of the three-stage: course content of basic courses, professional
foundation courses, specialized courses, gradually establish an integrated network
system by the basic courses, professional basic courses, professional courses, elective
courses, including practical aspects of training courses, cognitive internships,
graduate internships[4].

2) Promote the construction of the core professional courses > and to cultivate
compound talents who are proficient at modern information means, logistics business
and the laws of logistics operation.

3) Enhance the practical ability of students through strengthening the construction
of practical courses and spending more time on practice link, such as the
comprehensive and innovative experiments.

4) Actively introduce foreign advanced teaching concepts and resources, explore
the establishment of new courses and cultivate logistics talents who are close to
market demands.

4.3 Strengthen the Construction of Practical Teaching System, and Improve
the Innovative Ability and Comprehensive Quality of Students in Practice

1) Increase investment in laboratory, enhance school-enterprise cooperation and
improve the professional skills of students.

Build a number of new design type and comprehensive type experiment items
which have professional characteristics of logistics.

Further extend the number of practical teaching bases in this special and constantly
increase the type of them on the basis of maintaining and consolidating primary ones.
Make the practical bases include different types of enterprises, such as production
enterprises, storage and transportation enterprises, professional distribution
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enterprises, shipping enterprises and so on. Improve the mode of practice: Arranged
to practice in enterprises’ various position, students could work in a real working
environment. They can contact with real professional work early, widen their
knowledge range, strengthen their perceptual knowledge, exercise their
comprehensive application in professional knowledge and basic skills, and eventually
improve their practical ability.

2) Enhance the construction of innovation platform, and improve creative ability
and comprehensive quality of students

To promote the gradual undergraduate thesis reform, transform the current
academic graduation thesis to the thesis design which focuses on training the ability
of student how to use theories to analyze and solve problems. Improve the
competition mechanism of logistics and expand its influence in the universities in
Chongqing, and make this mechanism become institutionalized, standardization and
long acting to cultivate students' innovative thinking and ability of logistics solution
design. We also active in various social investigation activities, strengthen students’
communication ability, interpersonal skills and team spirit, to improve students'
comprehensive qualities.

4.4 To Strengthen the Management of Students, and to Enhance the Students'
Comprehensive Quality

1) Implementation of undergraduate tutorial system, so that the students have the
guidance of specialized teachers throughout from the entrance to graduate.

2) Enhance learning guidance, and make students to correct their attitude towards
learning, clear learning objectives, mobilize the enthusiasm of learning.

3) To strengthen the education of students' success, to motivate students by positive
model, according to the different characteristics of each grade, to design and organize
different series and types of reports, lectures;

4) Through the holiday social practice, community activities, promoting college
students' business plan competition, participate in the challenge cup contest and such
way to training extracurricular practice ability, so as to improve the students'
comprehensive quality.

4.5 Improve Rules and Regulations, Strengthen Education Management

Under the current teaching management system, to further improve the school,
institution, department three-level teaching management structure and system, to clear
responsibilities and strengthen supervision; To further improve the school, institution,
department three-level teaching quality supervision and inspection system, to
establish the whole process of teaching quality control and assurance system;To
further improve the teaching quality network evaluation system, to strengthen the
information technology system of the education management.

1) To strengthen the management of teaching files.Meticulous management of
Teaching plans, course syllabi, teacher lesson plans, lesson plans, record lectures,
teaching and research activities records, papers, teaching tasks, experimental guide
books, thesis mission statement, student time sheets and Examination paper analysis
table.
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2) Improve the teaching manager’s service consciousness, recognize the inherent
law of teaching management, and break the old management model of bondage, using
new scientific methods and modern scientific methods, and improve the effectiveness
of teaching management. To establish a comprehensive services consciousness which
regard the "student" and "teaching" as the center;

3) To strict teacher’s approval and clear the responsibility such as lesson
preparation, teachers in class, counseling and correct students' papers;

4) Fully mobilize the students to evaluate teaching quality network and
publishing;

5) Strengthen quality control of the whole process which include the selection of
graduation design topic, selection of guiding teacher, the guidance of graduation
design and thesis defense, ensure the quality of practice teaching;

6) Continue to focus on the cultivation of the student's comprehensive ability, to
actively contact the logistics companies and related institutions, to create a good
practice and training opportunities for students.
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Abstract. As regional college, the Independent Institute faces lots of challenges
and difficulties in the development of academic research. That’s because of the
relying on the higher-up university and late starter. This article analyzes the
difficulties of the development of scientific research and proposes the rational
act to benefit the development of the Independent College in the future.
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1 Introduction

Independent Colleges is a new initiative of higher education model, which evolved as
the result of the private college enrollment "Secondary School" in the late 20"
century. It has a unique position in the structure of higher education and also the
result of the development of higher education. Independent College as a special
school of the current model has made outstanding contributions to carrying out the
strategy of invigorating the country through science and advancing higher education
in a popular style. After nearly a decade of development, the independent college
gradually formed a set of academic teaching management is really different with the
traditional universities. However, some issues haven’t been resolved such as how to
deal with the relationship between teaching and research, how to carry out the
academic research in the independent college. Those will be a key wether the
independent college develop sucessfully or not.

This article analyses the challenges and difficulties in the scientific research of the
present situation and put forward some act which benefit to developing the college
based on the reality.

2 Actuality of Scientific Research

As a new model university, independent college starts late in research and faces many
difficulties, the most prominent exhibitions are:
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2.1 The Young Teachers’ ""Working'' Notion Restricts and the Senior
Teachers’ ""Provide for the Aged' Notion Restricts

Independent Colleges generally implement the employment, the employees are the
masters or doctors who are just graduated from school or the senior teachers. As a
result of the employment, the young stuff of employees in college didn’t put all the
energy in teaching and research. Although they sill stay in the college. If they get a
good chance which benefits their future, they will go. In addition, the young teachers
have higher education and have ardor in working but they are also impetuous,
inexperienced and profit-oriented thinking. Farther, the have just graduated from
universities and the low position and the low probability of hitting the target of his
scientific reasearch project, which affect more or less on the young teachers’
confidence and enthusiasm of scientific research. Then, the result will directly restrict
the research and development of independent college. On the other hand, independent
college usually retain some experienced professors and specialist from the retired
senior teachers. Although they have enough enthusiam, strong sense of responsibility
in their work, they can’t entirely devote themselves to the scientific research because
of physical aging physical exhaustion and the dufficulties in mastering the modern
technology. Sometimes, most of the retired senior teachers have no intention of
scientific research, they just regard the work as a translation. Therefore, the two
notions impact the development of the scientific research of independent college.

2.2 The Irrational Stucture of Procession, Lack of Projects

Teachers’ age structure and possition structure are not very reasonable because of the
short history of independent college. The teachers are older high-grade or younger
low-grade. Independent college currently doesn’t construct a consummate and
rational team in the aspects of age and possition. Many teachers apply for the projects
by themselves and lack of the communication with others. It is diffcult to form a
strong research team because of the randomness of the team members. The teachers
have fewer opportunities to Participate in international academic exchanges and have
fewer instructions of heavy weight divisions. It is also very diffcult to get a significant
vertical project because of the teachers’ liberty and incontinuity.

2.3 Limited Outlay for Running a School, Shortage of School Funding

Condition takes a look on that from at present most independent academies running a
school, a lot of independent academy has been ignored study of science this once
important field. Limited school funding was put into the construction of school
hardware and software, the rest of money for research into rare. There are no basic
conditions for teachers to develop the research. There is no specialized laboratories,
there is no funding support. The teachers enthusiasm in research reduced, which
restrict the development in a deep degree.
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2.4 Colleges Pay More Attention to Teaching Than Research, Teachers Spend
Fewer Time on Research

At the present, the vast majority of independent colleges are putting teaching in the
main position and regarding the research as far form even the auxiliary position. That
quality of teaching height, the administrative system teaching are complete or not
being a prerequisite for ensuring that the independent academy swear to complete for
advantage, is to ensure that the independent academy absorbs the basis growing a
source, is the key ensuring that independent academy student strengthens competition
in complicated social environment. The amount of work as a result, teaching has
become the bearing picket judging the independent academy teacher imperceptibly.
But, more than the correct or required number teaching amount of work makes a
teacher dynamic having no way to spare more time and energy going to be engaged in
study of science, to absorb new knowledge, this vicious circle, to lead to scientific
research inevitably being weakened.

2.5 Backing Mother’s Body School, the Project Are Diffcult to Declare

Independent academy teacher scientific research item declaration is restricted by the
mother’s body is not had right to speak, more needless to say power to make decision.
Because mother’s body academy base number is big, the various project every
academy mixing passes, the quota of people distributing to independent academy
already has been as trifling as it is. Therefore, on one’s own the academy teacher
displays the rank declaring a project obviously low on scientific research project
application, information is deficient kind is unitary, funds is weak, the face being
short of a guarantee, applying is narrow wait for a characteristic. Besides, the
independent academy inter poses the go into waiting for a pertinency’s, carrying out
also seldom according to self’s discipine characteristic property, special field. This
status leads to the independent academy inside scientific research item very difficult
to interpose a few. As for some big longitudinal problems, declare the successful
chance being furthermore pretty uncertain.

That to sum up, on one’s own, at present , the academy asks development scientific
research to return certain difficulty back to existence, overcomes difficulty, breaks a
bottleneck, gets the breakthough on scientific research, is problem the independent
academy must think as developing.

3 Independent Academy of Research and Development Prospects

Judging from independent academy overall current situation teacher scientific
research consciousness is light, research and development management chaos is
harmful for independent academy scientific research to develop on very big degree as
and stimulating mechanism faultily. Need to change the independent academy at
present scientific research situation, the author brings forward the following actions:
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3.1 The Academy Needs to Reinforce Policy Guiding, Supporting Scientific
Research on Policy

One job branch carrying out, being completed as well as process control all needs
policy, sate giving first place to teaching at present to independent academy,
necessary moment returns back to the incline ought to give policy. The academy can
interpose self scientific research fund for instance, the support office holder is cower
or the scientific research ability is weaker teacher, give their certain scientific research
starting funds; At the same time, the academy can come into being some
encouragement policy, the teacher to the problem applying to arrive at high rank gives
funds forming a complete set; Also can give certain encouraging and rewarding on
scientific research amount of work allowance; Give certain amount of work allowance
to aged teacher drive the young teacher to carry out scientific research. The academy
can attempt to break tradition's engaging way , engage connection to get up with the
personal scientific research ability and post, in engaging post is appropriate consider
result of scientific research, be created certain scientific research pressure by teacher,
this pressure must can change into open-minded scientific research of teacher driving
force. Be created by that the academy asks to reinforce the scientific research
environment, builds a fine scientific research atmosphere for a teacher. Can often
invite some stronger scientific research ability teacher or scientific research director to
hold a lecture , bring some scientific research information , the artifice teaching some
scientific research to some scientific research information , artifice teaching some
scientific research teacher , provide artifice and method that the scientific research
item declares. At the same time, the academy returns the place room back to the
scientific research responding to mother's body school similar to setting up a
speciality's , the active and local government cooperates with enterprise , the problem
recommending independent academy teacher participation studies the difficult
problem unites with the technology tackling key problems.

3.2 Perfect Scientific Research Management System , Build Scientific Research
Guarantee Organization

Perfect management system is the basis ensuring that scientific research proceeds as
planned and without a hitch. Also ought to extend the same treatment to all to
scientific research while taking the job teaching seriously the academy leader,the
building-up ought to take scientific research management system seriously especially,
uses system to ensure the scientific research proceed as planned and without a hitch
being in progress. Independent academy scientific research is to be in progress on the
basis relying on the mother's body basically , scientific research of the mother's body
policy has certain applicability , the academy responds to the particularity being
aimed at oneself scientific research , works out the scientific research management
system according with independent academy characteristic . The system that
fundamental for example academy scientific research regulation on administration ,
scientific research encourage and reward , teacher scientific research and the system
fostering a student to carry out ability union system , scientific research ability and
teacher post union judging engaging . Use system a train of to do standard scientific
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research, the activating teacher does the scientific research interest , ensure the
scientific research proceed as planned and without a hitch being in progress.

3.3 Lighten Teacher Teaching Burden , Provide Sufficient Time to the Teacher
Carrying Out Study of Science

That the teacher teaching bears overweight is one of the open-minded direct cause
affecting scientific research. The colleges and universities , faculty-student ratio that
the independent academy expects because of being development are bigger , the
academy should rearrange a teacher rationally to carry out study of science for
plentiful of teacher time proportion. The simultaneous academy can distribute
teaching body reasonableness , the teacher by open-minded proper teaching bears the
corresponding teaching mission, but the teacher by open-minded proper study of
science bears the corresponding research mission specifically for the speciality being
unlike a teacher.

3.4 Take Always Bringing the New along , Using the Scientific Research
Teaching as Breach , Encourage the Young Teacher to Carry Out Study of
Science , Prompt Improve the Young Teacher Scientific Research Ability ,
Foster One Sustainable Development's , Rational Structure Research Team

The teacher who depends on the forefront teaching, the easiest to produce impressions
to problem such as content of courses , teaching way , can let a teacher grasp
intravenous drip thinking in depending on the process teaching therefore, the research
teaching from the basis grasps up, scientific research is independent academy
scientific research breach with teaching. The academy is not bad according to
discipline interpose, appropriate introduce one who takes the lead or plays a leading
role who has achievement on academic research , drive a batch of young teacher to
carry out scientific research. Can found the group who studies at the same time , also,
the difficulty that the collective comes across in the process consulting in connection
with research , the direction some artifice and method carrying out a job's by a young
teacher, discuss middle in the collective gaining the ability studying practice. Forming
one to become old as well as the team who studies having arrangement of ideas's ,
sustainable development newly, change shape scientific research structure , expand
scientific research relating to face , bring the collective strength into play. Many data
counting indicates particular research results , the scientific research ability and result
of scientific research output that scientific research organizes overtop all over.
Therefore, the building-up scientific research group is also that the independent
academy improves scientific research current situation's having one of approaches.

3.5 The Application Keeping a Foothold , Sharpening School Anxiously Expect
the Channel Cooperating to Broaden Research Actively

The academy needs to reinforce the connection with the external world, except the
secondary mother's body is middle besides gaining scientific research information, the
academy asks Tuo to stretch a channel , can not stay in tier of longitudinal problem
face , ask the application keeping a foothold , sharpening school to anxiously expect
connection, active Tuo shows the lateral problem, the lateral problem of development,
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sharpening "study of product study " a job. The problem encouraging a teacher to
participate in institution actively studies, correct teacher, but convenient conditions
providing whose with research participating in the lateral problem. The advantage that
the academy asks to make use of special field platform, helps the teacher having be
bound to study capability to find appropriate institution, forms such as building a
research institute together , declaring a problem combinedly by both sides. One aspect
helps enterprise to resolve the pertinent business difficult problem , another aspect
also helps an academy to found one team who studies , improves the teacher research
ability.

3.6 Platform Builds , Takes Sharpening Scientific Research Information
Seriously Scientific Research Encourages and Rewards , Improves Step by
Step the Scientific Research Mass

Need to make use of network information platform , to develop the network resource
actively, effective implement making use of a network to come to enearth , spread
information , let a network become scientific research information propagation's.
Announcing building independent academy scientific research information platform,
carries out communicating with on information in time with the teacher. Work out
scientific research encouraging and rewarding regulation , reward high level other
scientific research item and the thesis, from matter teacher having outstanding
contribution with encouraging and rewarding pair of scientific research spiritually,
encourage a teacher to carry out high level other study of science, improves scientific
research mass thereby.

3.7 "Person Is This for Setting Up'' Perfect Scientific Research
Administration , Improve Research and Development Management Team
Quality

The research and development management organization managing idea is
organization unit providing scientific research information , administration scientific
research process for teacher, if organization perfect the development having direct
impact to teacher scientific research. Another , director's quality also have direct
impact to administration mass. The director needs to have "people oriented; people
foremost " "to be others compose marry the thought dressing ", has the noble quality
serving in the people , provides one kind of the personalization administration pattern.
Such , the teacher are therefore likely to carry out the job studying in one kind of
harmonious atmosphere , can make teacher state of mind delighted to carry out a job ,
to carry out to scientific research forehead have promote an effect.

4 Conclusion

With independent academy strength expanding and the rise affecting, we ought to
face difficulty in scientific research development squarely, difficult position on
analytical objective Qian Jin road, resolve it's the problem developing process
appearing in time. By the teacher and director's unremitting efforts, adopt the leader
takes measure seriously , system ensures , policy supports , team building , perfecting
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administration and so on certainly needs, that independent academy scientific research
develops definitely is able to get notable achievement , organic reaching teaching and
scientific research thereby unites.

References

1. Feng, X.-D.: The system support of the new development in the independent colleges.
Journal of Higher Education 27(10) (October 2006)

2. Li, J.-M.: On the Science Research Strategy in the Intensive Development of Independent
Colleges. Technology and Innovation Management 30(13) (May 2009)

3. Duan, W.: Study on Incentive Systems for Research Teachers in Private Colleges. Based on
Contract Theory 25(2) (April 2007)

4. Ma, Z.-Y.: Analysis on the Scientific Research of Teachers in Independent Colleges.
Economic Research Guide, Serial No. 36(17) (2008)



The Research and Design of Personalized Teaching
Platform Based on Knowledge Relations Network

Du Jiangyi', Wen Zhaohai®, and Chen Yanjun'

! Department of Computer Science, Hubei University of Technology, Wuhan,
Hubei Province, China
jydul980@sina.com, jydul980@sina.com
% Faculty of Mechanical & Electronic Information, China University of Geosciences, Wuhan,
Hubei Province, China
jydul980@sina.com

Abstract. With the widespread application of Web technology, all kinds of
teaching platform which used network to realize many kinds of teaching way
are able to expand rapidly. However, behind the network education prosperous,
we also discovered that the remote teaching platform at present has not
achieved the expectation effect in the actual used quality and the depth and still
hides various crises and the contradiction. we proposed the construction that the
personalized teaching and learning platform based on the knowledge relations
network to construct the more reasonable learning environment and the
appraisal environment.

Keywords: Knowledge point, Relation between knowledge node, platform for
teaching and learning.

1 Introduction

From 1990s to now, with the widespread application of Web technology, all kinds of
teaching platform which used network to realize many kinds of teaching way are able
to expand rapidly. Through discussion of theories and practice in these many years,
everybody achieve the mutual recognition to the importance of using Web technology
to realize the network teaching: fully developing many kinds of interactive modes on-
line teaching can make students and teachers, students and students as well as
teachers and teachers learn more from network.

However, behind the network education prosperous, we also discovered that the
remote teaching platform at present has not achieved the expectation effect in the
actual used quality and the depth and still hides various crises and the contradiction.
One of the most prominent question is lacking the personalized teaching environment
of “teaches students in accordance with their aptitude”.

In addition, there are also the following questions:

1. The teaching resources form provided by network is so unitary that unable to
attract the student. In addition, students can obtain many teaching resources from
other ways so that many students feel that they can solve some problem not by net
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and why can we study only by net? So in many situations, the network platform
teaching becomes a mere formality.

2. The students can not appraisal the independent study situation in time and lack
the on-line independent incentive mechanism. Studying on-line is lack of pointed and
the method of selecting the study reference quickly according to own study situation.

3. The teachers are lack of the monitoring method of students’ on-line independent
learning and the tools of appraise students’ on-line learning process. Usually the
network remote teaching platform used hits and on-line time to statistics the students’
on-line study situation, but from the practice effect, is not ideal, and even sometimes
can not reflect the real condition of student on-line study.

4. The teaching management department is lack of monitoring method to on-line
teaching and unable to grasp the teaching activity situation on-line between the
teacher and the student is also unable to appraise accurately the on-line teaching
quality and the on-line study effect.

In view of the above questions, we proposed the construction that the personalized
teaching platform based on the knowledge relations network. The essential research
target of this system is that taking the knowledge topic which is the most basic unit of
composed the system knowledge as the foundation, formulate the knowledge and
knowledge system according national computer rank test (second-level C) and study
how to fully, completely, dynamic express the discipline curriculum knowledge
system and how to fully manifest “the personalization” and “teaches students in
accordance with their aptitude” and construct the more reasonable learning
environment and the appraisal environment.

2 Knowledge Topic and Knowledge Relations Introduction

2.1 What Is Knowledge Topic

The so-called knowledge topic is the fundamental unit of transmitting teaching
information in the teaching active procedure which includes theory, principle,
concept, definition, model, conclusion and so on.[1].It may be regarded as a whole
teaching unit that elaborates something, some teaching unit, simultaneously contains
some related practices and presents way as well as related knowledge chain. The
knowledge topic which is usually taken as whole to consider and to deal with in the
teaching system in is the fundamental unit of teaching information organization in the
teaching active procedure. If it is necessity, some chapter, even a definition, theorem
of one course can be as a knowledge topic. The smaller the knowledge divided, the
higher the reusability is. Connecting knowledge according to certain order becomes a
course.

The division principle of knowledge topic is based on the organization of textbook.
It uses the thoughts of refinement to divide the domain knowledge. The division way
and the granularity play a domain role to this domain knowledge system in the
knowledge application decisive function. Generally the knowledge topic division
principle is: (1) follows the general teaching rule; (2) meets the corresponding
teaching needs, in order to realize the heuristic teaching and the individualizing
teaching; (3) maintains the integrity and uniform of knowledge topic [1].
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The knowledge topic structure may divide into such several parts generally:

Knowledge topic = {ID, subject, content, exercise, discipline classification,
retrieval word, guidance chain}.ID is the only symbol to distinguish a knowledge
topic. Subject is the main title of this knowledge topic. Content is the narration
content of this knowledge topic. Exercise is some related exercises with this
knowledge topic. Discipline classification which is taken as one of search channels
which as well as retrieval word is the classification attribute of this knowledge topic.
Guidance chain is a super link which linked with some other related knowledge topic.
The guidance relations determination plays an important role in the whole study
system, because the study process of the whole study system is based on the study of
knowledge topic, and which knowledge topic is taken by students as the beginning of
study, and which knowledge topic is to be learned next step according the degree of
grasping the knowledge topic, which are depended on the judgment and
recommendation of guidance system. Moreover, it may also add some knowledge
explanation which is regarded as some certain creativity by teachers.

2.2 The Relations of Knowledge Topic

In the actual learning process, we know: The relation among knowledge is not
isolated, and the different knowledge relation is dissimilar, therefore the structure and
the order of study are also dissimilar. It must consider around the order of studying
knowledge, as well as consider around the integrity of studying knowledge.
Considering the needs of guidance as well as the knowledge library established, there
are four relations for the division of knowledge relation [2].

1.Seniority in relationships relations. Whether the son's knowledge can study is
depended on whether the father’s knowledge can study. For the knowledge guidance
strategy of relations, it must study all the knowledge topic of organizational
connections so as to continue to study and guarantee the study integrity of knowledge.

2.Dependence. Whether knowledge topic can study is usually depended on
whether other knowledge topic have studied, or the latter is the former's preparation
knowledge; Regarding dependence's knowledge guidance strategy, it must be kept the
order of study that it is must study all premise knowledge topic to continue study.

3.Reference relations. The domain knowledge of a knowledge topic is related
with other knowledge. The knowledge usually has a part or completely the same
keyword, but their dependence is not clear; regarding the reference relations'
knowledge guidance strategy, providing link functions for someone interested.

4 Brothers relation. It refers to the relations among sub-knowledge of all brothers
relations which belong to some compound knowledge in the above knowledge
division process. These sub-knowledge topic elaborate some partial domain
knowledge from the different side, the different angle, the different category, and their
descriptions are close. For the knowledge guidance strategy regarding brothers,
learners must be taken a whole to carry on the study. Once it starts some brother
knowledge study, you must study all brothers knowledge of this knowledge before
studying other knowledge.
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3 The Character of Humanity Study Decides the Necessity of
Using Knowledge Teaching

3.1 The Human Carries on the Study as the Unit

Teachers carry on the teaching according to the knowledge topic which is one by one
teaching. The human also study based on the knowledge topic. All these are
completely because if human wants to learn, it must take the knowledge topic as the
unit and one by one knowledge study.

Knowledge is the reflection of attribute and relation about objective, and is the
subjective reflection in human brain about objective world. Human's study is take
knowledge topic as the unit. If you want to study effectively, you must carry on study
one by one [3]. Regarding the way of knowledge organization, reference [4, 5] have
studied the expression, the character, the classification and the organization of
knowledge topic, and thought that knowledge spot includes atomic knowledge topic
and compound knowledge topic which is composed of atomic knowledge topic and
compound knowledge topic. The knowledge compound creates a knowledge
granularity thickly repeatedly thin and the organization is quite perfect theoretically
but it does not benefit for the organization of network teaching and education
resource, as well as it is not convenience for student's personalized independent study
courseware's production.

Reference [6] is thinner to the knowledge organization granularity and thought that
the knowledge should divide into discipline, knowledge area, knowledge unit,
knowledge topic and so on, and has carried on the analysis and the organization to the
computer discipline's knowledge. It is convince for educator to organize the course
content that dividing the knowledge according to knowledge's level clearly, but it is
from teacher's angle not favor the resources the organization and learner's
independent study, because simultaneously is excessively thick regarding a
knowledge definition, also causes the teacher not easy assurance knowledge central
content.

In fact, the person who is engaged in the teaching profession knows that any
independent character, the word, the concept, the theorem, the law, the formula, the
rule, the viewpoint, and so on is knowledge topic. Moreover, teachers in teaches also
teaching one by one according to knowledge topic. Therefore, carrying on the
teaching based on the knowledge topic, conforms to the anthropology custom choice
inevitably, and also raises the teaching efficiency, and is the inevitable choice to
obtain the better teaching effect.

In intelligence teaching system, the knowledge organization must be not only
benefit for student study but also convince for the teaching organization and the
system management, as well as conform to the scientific knowledge development
present situation so as to benefit for the knowledge expansion and resources issue [7].
In view of this, according to the curriculum, we has redefined the knowledge topic
and proposed a structure based on knowledge topic relations, simultaneously
produced personalized curriculum suit for students according to the contemporary
university student's knowledge structure and the study character.
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3.2 The Inevitability of Which Human Learn Knowledge as a Unit

Learning new knowledge as a unit is decided by the character of knowledge
composition and human cognition.

The integrity leads to that human learn knowledge as a unit [8]. The so-called
knowledge topic is integrity is that each knowledge topic is consisted of a number of
information blocks which linked with each other. If a complete knowledge topic is
divided into several separate blocks artificially, then each of these blocks do not have
the significance of they possess the overall composition. In the objective, this feature
of knowledge topic needs us to understand that learning knowledge must point to
knowledge as a whole, that is, knowledge topic must be a unit of knowledge. Every
point is a whole of knowledge, so taking any knowledge topic out of their knowledge
system will not affect the correct understanding to their expression.

Leading to the cognitive character that human learn knowledge as a unit is that
human short-term memory is very limited. Modern constructivist research shows that
people acquire knowledge by using information obtained to construct new knowledge
[9]. According to the integrity of knowledge topic, in the process of construct new
knowledge, some relevant information must be recalled in short-term. In this way,
whether the activities constructing new knowledge can be completed depends on
whether the amount of information knowledge can over the human capacity, which
about seven blocks. Many studies have shown that if you need a few short blocks of
information over this limit, the person will not remember the information, and
accordingly, using the information to construct activities can not be completed. In
fact, the vast majority of knowledge topic which we learned is composed of a number
of blocks of information.

Therefore, the above describe that the human must learn as a unit of knowledge
topic, what’s more, it is difficult for someone to learn more than one knowledge topic
simultaneously.

4 The Design of System Model

According to the relationship based on knowledge topic, the system consists of server
and client. The system in server is composed of system management module,
knowledge design module and teaching module. Knowledge design module includes
content module, exercise module and guidance module, and teaching module is
divided into student module and teacher module. Specific system model design is
shown in Figure 1.

Among them, the content module includes curriculum design module and
knowledge topic editing module. According to the teaching experience, there are two
classifications about the logical relationship among knowledge topic: one is classified
according to the course materials section, the other is the inherent cross-sections
logical relationship of knowledge topic. Guidance module should make use of
retrieval word of knowledge topic to index so as to make students find knowledge
topic quickly.
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Fig. 1. System model design

Student module is divided into learning module and Self-test module. Teachers
adjust teaching content through student self-test. This will realize in the test scores
module of teacher module. The question module is also an important part.

According to the system design, the knowledge system design is shown in Figure
2. There are knowledge, knowledge unit and knowledge topic. If any adjacent layer in
the Figure was connected, there will be a generational relation between them. And in
the 3-layer structure, any underlying concepts have only one point to the upper edge,
in others words, one upper concept has more than one lower concept.
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Fig. 2. Knowledge system design

5 System Implementation Tools

I use the Internet techonology and multimedia technology to design the system. Users
can go to anywhere by the net, so can use the system very easily by using the Web
browsers ; The system knowledge is extremely easy to update and upgrade by
updating the content, so any student can learn directly to the latest content.

The system selecte CLIENT,” SERVER as the model, the windows XP system as
the paltform, and the ADO component to access data and use the C++Builder 6.0 to
develop.
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The system use the ADO component to achieve the data access, the theory about
data,which apply the program to vist as figure 3. The data of the system are reserved
in the SQL SEVER data table, which use the ASP script. And the system visit the
database through the ADO components, the efficiency of system to database access

can be improved rapidly
[ Application/Browser j

ADO

OLE DB j
| | |
Mainframe
[ SQL Data j [NO‘N SQL Dataj ( Legacy Data )

Fig. 3. ADO data acces

2.C++ Builder which developed by Borland is a visual C++ programming
environment under Windows, usually referred to as BCB. C++ Builder 6.0 has strong
graphics, image and multimedia processing functions; it provides a good support for
the OLE, COM, ActiveX technology on Windows; in database programming, BCB
offers a variety of connectivity options and multi- layer distributed data processing
and other advanced technologies; BCB has strong compatibility. It can compile and
link some source code or object module which developed by Turbo C, Borland C + +,
VC + +, Delphi and other tools.

6 Conclusion

Modern education is developing from teaching as the center to learning as the center.
Students transfer themselves from passive recipients and inculcation of knowledge
objects into acceptance and processing of information and knowledge of the subject
active constructors of meaning, while teachers transfer themselves from imparting
knowledge, instilling into the guidance, helper and improver in the process that
student construct knowledge initiative. How to express the curriculum knowledge
topic fully, completely and dynamic and how to use the existing network system to
evaluate student independent study and study results will be an important information
technology education research in a very long time. The system based on the relations
among knowledge topic strive to realize a better teaching platform for teaching, and
constantly improve according to the teaching of the actual situation.
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Abstract. Aiming at many problems of independent college curriculum settings,
confusion of arrangement schedule, according to the specialized characteristics
of mechanical design manufacture and automation specialty in Zhengzhou
Institute of Aeronautical Industry Management, it can supply the ways to
cultivate innovative talents in new era for the excellent engineering college
students, by the methods of reorganizing the teaching team, carrying out the
integration within the groups for mechanical basis curriculum system.

Keywords: course setting, course system, integration, teaching team, innovation
ability instruction.

1 Introduction

It is the key problem how to creative machinery talents and enhance innovation ability,
effectively improve the quality of teaching, around the course and depth practice of
teaching reform. it order to adapt to rapid and sustainable development of China's
higher education goals, it become the common facing problems for the professional
teachers, strengthen and enhance the innovative capability of mechanical talent,
training highly qualified personnel to meet the needs of the community.

These the problems were being discussed that teaching basic courses lead to
mechanical repetitive using the traditional teaching mode in the paper. To further
improve teaching effectiveness, educators have done a lot of domestic exploration.
However, the basis for the mechanical integration in terms of the overall curriculum,
there are few reports [1]

About features of more courses and the categories of the mechanical
discipline-based curriculum. And intends to subject the entire mechanical system for
integration of basic courses, to break the status of belong to different teaching and
research programs, emphasizing the principles of practical courses, in reducing the
burden on students under the premise of the school to further improve my overall level
of engineering majors.

W. Zhang (Ed.): Advanced Technology in Teaching, AISC 163, pp. 91-P4.
springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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2 The Features of Teaching Team

The so-called team refers to have certain skills, willing for the common goal of mutual
cooperation by the formal group composed of individuals. For the definition of
team, different people have different interpretations, the U.S.management expert
Stephene Robbins think that team is the organization by composed of two or more,
interaction, interdependence of individual, specific goals to combine according to
certain rules. American scholar Jon R Katzenbach is said: "There is a team, with
complementary skills, willing to work together for a common goal of a formal group
composed of individuals", Teaching team is currently no authoritative definition as a
form of the team. [2, 3]

The Mechanical basis of professional and technical courses teaching team is this a
teaching group, under the realistic background of the change for teaching function of
profound, and continuously improve the quality of teaching, the courses as the platform
for the mechanical design and manufacturing and automation technology, backbone
teacher as members in teaching and research section has the courses, relying on the
features, taking the principle of combined with teaching and research, and help each
other, the mutual transformation, the mainly purpose to breaking the single curriculum
reform, the mechanical basis of courses by module teaching reform, to achieve
mechanical configuration based science courses, the overall optimization goal for the
construction.

The Team persevere the teaching idea of scientific research into the classroom,
teaching immaterialist, to teaching and research with a long goal. At the same time,
continue to develop team's research strengths, services, local economic development
efforts to explore the channels. [4]

3 Integration of Mechanical Courses System

The mechanical courses system has a very important role in the field for the
engineering concepts to students, innovation, specialized courses of study, etc. and also
it can plays a very important role for the mechanical professionals training program.
The course is also very close links among the curriculums, the content has a certain
convergence. There are many questions of the unreasonable for convergence of the part
of course content, content overlap, insufficient for the interaction among teachers,
inadequately to play the overall advantages. It is necessary to teaching reform for
teaching team during reforming of a single course, improvement of personnel training
requirements and the continuous reduction of teaching hours with the deepening of
teaching reform.

It can realize the further improvement of the overall level for the foundation courses.
Play to the full advantages of team teaching by use the method of multi-course
approach and to break a single course of construction and integration. The guiding
ideology of discipline the main line, based on teaching, the fundamental educating
people, and can make greater contributions in the field of cultivate innovative talents,
disciplines construct, curriculum development, teaching materials, teaching and
research and teaching reform and research, etc. [5-8]
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The building of teaching team is a long-term work, and the curriculum integration
long way to go, the teaching team is expected in the following aspects for the
breakthrough point to promote curriculum integration process:

3.1 Research of Integration Courses System

Mechanical discipline-based curriculum group includes mechanical design, mechanical
principles, engineering drawing, engineering mechanics, measurement tolerances,
materials, mechanical engineering and other related courses.

The relationship between curriculum groups as shown in Figure 1

Engineering Tolerance
Drawing measurement

Engineering
Mechanics

Mechanic
Principle

Principles
design

Strength, stiffness
analysis

Heat |Material
treatment|gelection

Mechanical
Engineering
Materials

Fig. 1. Relationship of courses system

In Figure 1, the curriculum group to "mechanical design" course is the core position,
other courses to provide the appropriate support.

Among them, "Engineering Drawing" can provide the knowledge points for drawing
and assembly, "Tolerance measure” can provide the knowledge points of dimension,
size, chain, etc."Engineering Mechanics" can provide the knowledge points of stress
analysis, strength analysis, stiffness analysis and other parts of the design criteria,
etc."Mechanical engineering materials" can provide the knowledge points of s
selection, heat treatment, etc."Mechanical principle" can provide the knowledge points
of design and exercise principles, etc. "Machine Design" is core place in foundation
courses of the system, a mechanical device in the design process, involving the
"Engineering Drawing”,” Tolerance measurement”,” Engineering Mechanics",
"Mechanical Engineering Materials" and other related course content, the reducer gear
design as example to illustrate.
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It is a teaching task to make the reduce gear as the design objects for engineering
university students in China. It is mainly main line for the mechanical system design,
and purpose to improve the student’s knowledge and proficiency and basic skill. To
familiarize students with the basic mechanical design methods and general procedures,
and gradually develop its integrated design and structural design capabilities. And
mechanical design of the basic ability to work training, including stress analysis,
strength and stiffness, drawing ability and use of relevant manuals. It is the integrated
use of training engineering students, "Machine Design", "Mechanical principle",
"Engineering Drawing", "Tolerance measurement”, "Engineering Mechanics",
"Mechanical Engineering Materials" and other related course knowledge, skills and
problem-solving ability is an important part of the project for engineering students to
enhance other aspects of the concept is particularly important.

The assembly drawings of a typical one gear shown in Figure 2.

Fig. 2. The assembly drawings of a typical one gear

The Figure 2 shows that the components involved reducer including: shafts, gears,
keys, pins, sleeves, bearings, seals, thread and so on, in which axis is a non-standard
parts, the design has its own characteristics, that is, while drawing, while the
calculation, while the design. And taking into account various factors before finalizing
its size of any section of a shaft (such as radius, length, etc.).With the process of
mechanical analysis the axis, the axis is generally reduced to simple beam model,
which in turn related to materials, mechanics and other aspects.

The drive shaft parts drawing of the low-level reducer gear shown in Figure 3.
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Fig. 3. The drive shaft parts drawing of the low-level reducer gear

In order to further study the integration of course group system, requiring team
members take the same instance of the model in the teaching process. To the same
model, students can master the different knowledge, with a view to establish an
overall sense for the mechanical design. In order for team members to experience the
intrinsic relationship among the various programs, it can select a specific chapter as a
strong attempt to change teacher to teach during the reforming of the course content.
And also can more effectively optimize the teaching content among the courses by
teacher communication and exchange after class.

3.2 Research of Curriculum Design of Mechanical Design

Curriculum design is familiar with the general design process of mechanical devices, it
can learn integrated application of knowledge, training design, computing power,
etc."Mechanical Principle” and "Machine Design" are backbone technology-based
courses of the mechanical design and manufacturing of automation. The course design
of "Mechanical Theory" and "Machine Design" is two practical courses for the most
suitable mechanical program to develop student’s ability to innovate, and it is essential
practical teaching process for the Engineering and technical training. The engineering
colleges have separate class, the overall time is 3-4 weeks.

For the long time, all schools try a different teaching reform in the curriculum design
of "Mechanical theory” and “Mechanical design".

The teaching reform of mechanical design curriculum is entering a new period in the
21st century. They were studied in a deep-going way to the purpose of curriculum
design, content, methods, topics, forms of organization for ours college. Explore how to
solve problems of practical engineering and innovative design and ability for the
students, and proposed goals to provide the implementation of the program for
innovation and personnel training curriculum design. The teaching practice supply
theoretical preparation for the curriculum design teaching reform.
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3.3 Improve the Quality of Teaching Staff

The team draws up the team development plan and appropriate teacher training
program, based on the status of young teachers of teaching team of mechanical
engineering, implementation guidance by respected teachers. Continue to do the work
of training young teachers, striving to research and research-class team of teachers is a
central pillar. The establishment the teaching team with sustainable development,
encourage young teachers to participate actively in the reform of teaching and research
work to continuously improve teaching and research capacity; create the conditions for
sending young teachers to visit or study in well-known schools, to encourage young
teachers to further enhance the doctorate degree level.

4 Conclusion

The integration of mechanical engineering courses of system is a long-term, we do
some exploring reforms for the teaching methods in our college. It is impartment issue
how to improve the enthusiasm for learning and culture innovative ability for higher
education reform.
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Service Type Recognizing Arithmetic in WCDMA Iur
Interface Implementation

Fang Cheng

Department of Computers, Wuhan Polytechnic University, Wuhan 430023, China

Abstract. This paper introduces the basic principle and protocol structure of
WCDMA lur interface. When Iur interface is implemented, how to recognize its
service type is a challenge to developers. The matching-arithmetic is introduced in
this paper to solve service type recognition puzzle. The max-rate-matching-
arithmetic is proposed for TFS type recognition and eigenvalue-matching-arithmetic
for TFCS type recognition. The core principle of these two matching arithmetics is
that first constructing static mapping tables of TFS or TFCS, second computing max
rate of TES or eigenvalue of TFCS, finally service type recognition is achieved
through matching max rate or eigenvalue with the static mapping tables. The
matching arithmetic achieves service type recognition of DRNCs developed by
different manufacturers and is significant to implement an opening WCDMA Iur
interface.

Keywords: Iur, service type, recognition, WCDMA, TFS, TFCS, DRNC.

1 Introduction

Tur interface is the interface between RNCs in WCDMA systems. It’s an open interface
designed by 3GPP organization for smooth connections among different devices
produced by different manufacturers in WCDMA[1].

The protocol structure of Iur interface is shown in Fig.1[2].
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Fig. 1. Protocol Structure of Iur Interface
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Radio Network Layer defines the interaction procedure between one PLMN and two
RNCs and it consists of Control Plane and User Plane. Transport Network Layer
defines the establishing procedure of physical connection between one PLMN and two
RNCs][3].

The following basic principles of Iur interface are proposed by 3GPP
organization[4]:

(1) Iur interface should be open;

(2) Tur interface should support signaling communication between two RNCs and
Tur data stream;

(3) Iur interface is a logic end-to-end interface between two RNCs. The logic
interface should be usable even if there is no phycical connection between the two
RNCs.

Therefore, the Iur interface between different manufacturers can provide more
choices of different technologies and devices, which provides more flexibilities in rapid
deployment and implementation of 3G networks.

2 Service Type Recognition in Iur Interface Implementation

In RNC implementation of UT company, service type is an important parameter. It
exists all through the RRM_RAC, RRM_PS, RCP modules. The Inter RNC flow
diagram of RCP is shown in Fig.2 and Fig.3, the functions of these entities are
described as following[5]:

(1) UE CENTER: UE Center is a dispatching and controlling center of UE signal
flow in S-RES board. It has direct signal or API interactions with such entities as
RANAP, RRC, PHY, GRMDATA, IU BEAR, RNSAP, RAB, RLC\MAC.

(2) PHY ENTITY: PHY Entity is used to collaborate with entities as RNSAP,
NBAP, TBS to complete configurations of phycical layer data in base stations.
Functions of PHY entity in SRNC and in DRNC is some different. In SRNC, PHY
entity is used to complete creation, deletion and modification of Radio Link and DCH
and to complete creation of TBS and TB (TBS is used to free them). But in DRNC,
RNSAP is used to complete creation, deletion and modification of Radio Link and
DCH. PHY entity is used to collaborate with NBAP and TBS entity and to create TBS
and TB (TBS is used to free them).

(3) RNSAP ENTITY: RNSAP Entity is used to manage protocol procedure of
RNSAP and to maintain signal connections of Iur interface.

(4) RLC/MAC ENTITY: RLC/MAC Entity is used to implement interface functions
between S-RES and RLC/MACD, S-RES and RLC/MACC.

(5) RRC ENTITY: RRC Entity is used to manage messages of RRC layer of
protocol stack.

(6) GRMDATA ENTITY: GRMDATA Entity is an entity connected to GRM, RRM
and is used to manage resources distributed by RRM.
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3 Recognition Technology of Service Type

3.1 Service Type Recognition Technology of SRNC

When a RNC is a SRNC, service type of UE is determined by following procedures[6]:
First, RAB parameters and [U-UP user interface messages are determined by CN based
on characters of RAB to be built and capacity which CN itself can support. Second, CN
sends these messages to RNC by IU interface. Third, RAC module of RNC is used to
determine service type according to these parameters and current network traffic. The
recognition technology is shown in Fig.4:

Traffic Class
RAB Asymmetry Indicator
userPlaneM ode;

RAC _ RAB type 5

\

Maximum Bit Rate
Guaranteed Bit Rate
User Plane mode

Fig. 4. Service type recognition in SRNC

3.2 Service Type Recognition Technology of DRNC

When a RNC is a DRNC, service type recognition is totally different. DRNC only
exists in FP-lub and FP-Iur layer. when DRNC receives a
RNSAP_RL_SETUP_REQUEST message or a RNSAP_RL_RECONFIG_
PREPARE message, it only knows the format of TFS and TFCS, so an arithmetic is
need to recognize their type from the format of TFS and TFCS. Furthermore, the
flexibility of the arithmetic is critical to the opening degree of Iur interface.

Recognition of service type completes by following two steps: (1) type recognition
of TES; (2) type recognition of TFCS.

3.2.1 Type Recognition of TFS

TFS is a transmission format assembly of transmission channel. Protocol 34.108 gives
typical value of TFS in various transmission channels and various manufacturers can
take these typical value of TFS or its subclass. However, the tranmission format with
maximum rate must be used because max user rate of service is determined by it.

The rate of one tranmission format is calculated as following: supposing that the
transmission block of the transmission format is trchSize bites, number of transmission
blocks is trchNum, TTI of the transmission channel is tti millisecond, then if DCH is
chosen as transmission format, its transmission rate is: trchSize * trchNum / tti (kbps).
Data is transferred from higher layer through RLC, MAC to FP and need some protocol
overhead, so rate of tranmission format will be greater than (such as PS service) or be
equal to (such as signalling) user rate. However, the protocol overhead is constant to a
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constant tranmission rate, so the max rate of a tranmission format is also constant. The
Max-rate-matching-arithmetic is proposed in this paper based on the principle to
recognize TFS type.

The Max-rate-matching-arithmetic follows three steps:

(1) constructing TFS static mapping table: constructing mapping between various
TFS types to their max rate. Meanwhile, service factor is designed to distinguish
different services of the same rate, defined as following:

typedef enum

{SRB_FACTOR = 1;

CS_FACTOR =2;

PS_FACTOR =6

JWRNSAP_SERVICE_FACTOR;

Different service type is determined by its typical transmission blocks. To make
computing more convenient, max rate in static mapping table is defined as following:

tfsMapTable[tfsType] = actualRate*100*SERVICE_FACTOR

tfsType is defined as following:

typedef enum

{TFS_SRB3_4K =2,

TFS_RAB_64K_CS =7,

TFS_RAB_12_2K_CS_SUBFLOWI1 =12,

TFS_RAB_64K_PS =55

}JRNC_DCH_TFS_TYPE;

(2) computing max rate according to TFS to be recognized:

Different rates of different TF in TFS to be recognized are computed using formulas
above, then max rate is chosen through comparison.

(3) the type of TFS is recognized through matching

Matching the max rate computed through step2 with static mapping table through
stepl, then TFS type is achieved.

3.2.2 Type Recognition of TFCS
Type recognition of TFCS is achieved through eigenvalue-matching-arithmetic.
Eigenvalue of TFCS is computed as following:

typedef enum{

UL_FACTOR =5,

DL_FACTOR =7

}JWRNSAP_DIRECTION_FACTOR;

tfcsMapTable[tfcsType]=
(tfsMapTable[ulTfsTypel]+tfsMapTable[ul TfsType2]+...)*UL_FACTOR+
(tfsMapTable[dITfsTypel]+tfsMapTable[dITfsType2]+...)*DL_FACTOR

First, max rate of up-link service and max rate of down-link service are computed
respectively. Second, max rates multiply up-link factor and down-link factor
respectively, then TFCS eigenvalues of up-link and down-link are achieved. Third, plus
these two eigenvalue, then TFCS eigenvalue is achieved. A static mapping table of
TFCS is also need to record different eigenvalues of different types of TFCS.
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Giving a Conversational / speech / UL:12.2 DL:12.2 kbps / CS RAB + Interactive or
background / UL:64 DL:64 kbps / PS RAB+ UL:3.4 DL: 3.4 kbps SRBs for DCCH
service as an example, TFCS type is defined as following:

typedef enum

RL_12_2K_CS_AND_64K_PS_AND_SRB =91, /*Supported in SR2.5%/

} RNC_RL_TYPE, RNC_DCH_TFCS_TYPE;

Then the service type is RL_12_2K_CS_AND_64K_PS_AND_SRB, 91, its eigenvalue is:

tfcsMapTable[91]=

(tfsMapTable[ TFS_SRB3_4K]+tfsMapTable[TFS_RAB_12_2K_CS_SUBFLOWI1]+
tfsMapTable[TFS_RAB_64K_PS])*UL_FACTOR+
(tfsMapTable[ TFS_SRB3_4K]+tfsMapTable[TFS_RAB_12_2K_CS_SUBFLOW1]+
tfsMapTable[TFS_RAB_64K_PS])*DL_FACTOR = (tfsMapTable[2]+tfsMapTable[12]+
tfsMapTable[55])*5+ (tfsMapTable[2]+tfsMapTable[12]+ tfsMapTable[55])*7 = (370 + 2440 +
40320)*5 + (370 + 2440 + 40320)*7 = 517560

4 Conclusion

This paper introduces the basic principle and protocol structure of WCDMA Iur
interface. The matching-arithmetic is introduced in this paper to achieve service type
recognition of DRNC. The service type recognition technology is significant to
implement an opening WCDMA Tur interface for different manufacturers.
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A Method for Developing Software Based on Role
Modeling and RSI
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Abstract. UML modeling has been widely applied in software engineering. Use
Case method has become a common method to define and analyze application
requirements. However, there are several disadvantages with Use Case method.
To improve UML modeling, the technology of role modeling (RM) and
requirement-service-interface (RSI) are introduced in this paper. In the end, an
example of the development procedure of Internet Bank is given to illustrate
how to use these two technologies synthetically in the analysis and design of
application systems. This method is very practical in financial systems based on
Internet.

Keywords: UML, Use Case, Role modeling, RSI, Internet Bank.

UML modeling has been applied widely in software development recently years. Use
Case, as a method to define and analyze system requirements, is a description of the
interaction between user and software system to achieve a specific goal. But it is
actually very difficult to choose and define use case properly in system analysis.
Traditional UML Use Case methods have some shortcomings as following,

(1) The granularity of Use Case is very difficult to define.

(2) It is very difficult to develop system analysis and development for software
developers especially when Use Cases are very complicated.

(3)There is a wide gap between software analysis and design when applying Use
Case methods.

Many extended methods have been proposed to overcome these shortcomings, for
example, Role Modeling and R(Requirement)S(Service)l(Interface) structured Use
Case. These two methods have improved Use Case methods to some extent, but they
are not yet perfect. This paper introduces how to integrate Role Modeling methods
and RSI structured Use Case methods through an example of an Internet bank system
profile. In the early stages of system analysis, we use Role Modeling methods to
identify and define Use Cases and interactions between them. In the late stages of
system analysis and early stages of system design, we use RSI methods to refine Use
Cases and control the granularity of Use Cases. So we can overcome the
shortcomings of traditional UML Use Case methods and achieve a natural transition
from system analysis to system design.

W. Zhang (Ed.): Advanced Technology in Teaching, AISC 163, pp. 103-[109.
springerlink.com © Springer-Verlag Berlin Heidelberg 2012



104 C. Fang

1 Role Modeling Method (RM)

The role of an object is to describe the reason and function of its existence. The first
job of identifying an object is to identify the role of the object. Role is also a kind of
object and is named Role Object. One role object may have many roles. In a
harmonized object model, roles of an object should match the roles of the harmonized
object. All of the role objects make up the role model, which is used to describe role
objects and the interaction between them.

2 RSI Method

RSI method provides a structural model for Use Case requirement analysis. The
method also provides a framework to analyze potential Use Cases and the interior
relations between them. It also provides a framework for considering the granularity,
structure and content of Use Cases.

2.1 Structure of RSI Method

The Meta model of RSI method is described in Figure 1.

Realm Model

—‘—[ l

| |

Concept La% 4 Layer
l |

Request Use Case Interface Use Case Call Interface Use Case
’ Realize
Query Service Use Case Update Use Case

Fig. 1. The Meta Mode of RSI Use Case Method

RSI method partitions Use Case into three types, which are named
{Requirement) , {Interface) and {Service) Use Cases (they will be called R
Use Cases, I Use Cases and S Use Cases for short later) respectively.

(1)R Use Cases document those business processes which need automatic support.
R Use case documents system requirements in detail but doesn't define the system
function.
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(2)I Use Cases document those interfaces which reveal to system users and the
functions of these interfaces.

(3)S Use Cases document a detailed description of the basic functions of the
system, and these functions are independent of specific interfaces.

2.2 Use Case Analysis Process of RSI Method

The analysis process of RSI method is showed in Figure 2.

<4—» Take Partin
(1) Define R Use Case <«— | Field Specialist
®—>  Concept Flow L |

(2a) Define I Use Case
(3) Code, Debug

Software Developer
Fig. 2. The Analysis Process of RSI Use Case

(2b) Define I Use Case

I

Interface Specialist ‘

<+ <>

The process can be partitioned into three stages. In Stage 1, system users and
domain specialists cooperate to define and refine high-level R Use Cases. In Stage 2,
S Use Cases and I Use Case are defined by software developers and interface
designers, and these two kinds of Use Cases can be defined simultaneously. In Stage
3, coding and debugging are carried out by software developers.

3 Mutual Expansion between Role Modeling and RSI Methods

RSI methods lack of means to capture conceptual R Use Cases, which can be captured
by Role Modeling. Meanwhile, Role Modeling lacks of the mechanism to properly
identify the granularity of Use Cases, and RSI methods provide a framework for
defining the granularity and contents of Use Cases. So we use Role Modeling to
discriminate and define R Use cases, and use RSI methods to control the granularity
of Use Cases in the following refining process. The relations between Role Modeling
and RSI Methods are showed in Figure 3.
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Field Model

RM

Concept Layer %

Request Use Case

Fig. 3. The Relation between RM and RSI

4 Developing Internet Bank Systems Based on Role Modeling and
RSI Methods

We will use the Internet Bank system development process as an example to show
how to use Role Modeling and RSI methods to overcome the shortcomings of

traditional UML Use Case methods and to achieve the natural transition from system
analysis phase to system development phase.

4.1 Introduction to Internet Bank (Profile) System

The Internet Bank system is composed of four basic functions, which are purchasing

function, returning goods function, query function and checking function. The
component structure of the system is showed in Figure 4.

Purchase component

Check component

Purchasing of Customer

Check between gateway

Purchasing from Gateway

Cusl«x

A
\ /
/ \ stomer
/ \ Customer
/! \
\ n

Fig. 4. System Component Structure
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The Internet Bank profile system is composed of four components, which include
58 R Use cases. The system is refined into 16 I Use Cases and 54 S Use case in the
development phase.

In the system analysis phase, we focus on refining R Use cases, using Role
Modeling as the conceptual model, defining objects according to their roles and
constructing object models through Role Modeling. In the system development phase,
we focus on refining S Use cases and I Use cases.

4.2 Defining Use Cases in the Analysis Phase

Roles describe the existence reason and function of objects in the system. Users often
perceive those use cases which are useful to them at first glance. So it's very natural to
define Use Cases by means of objects. The definition of Use Cases of Internet Bank
system in the initial analysis stage is showed in Figure 5.

~~~{ Role Model ; :\ ; ;
Cusxom}\ /.:um- Clerk

National Gatevh} e

|_—stller Timer

Provincial Gatewa¥ T§

Fig. 5. Define Use Cases in the first stage of System analysis

According to the characters of Internet Bank and its functions on differently
business processes, we define its role model and basic Use Cases which are showed at
the right of Figure 5. They are composed of 4 Role Use Cases, which are named
Query Use Case, Purchasing Use Case, Returning Goods Use Case and Checking Use
Case.

The four role use cases are the R Use Cases in the RSI Methods. The granularity of
those Use Cases is too large and should be refined in the later stage of system analysis
phase.

4.3 Refinement of Use Cases in the Analysis Phase

We will introduce the refinement process of Use Case taking the Purchasing Use Case
as an example. The process is showed in Figure 6, the dotted line starts from the use
case which will be refined and ends at the refined result.

In the refinement process, we use Role Modeling and RSI methods. We should pay
attention to controlling the granularity of Use Cases, which provides convenience to
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define I Use Cases and S Use Cases in the development phase and realize natural
transition from system analysis to design. A principle of the refinement process is that
there should be one and only one I Use Case corresponding to every final R Use Case.

4.4 Definition of I Use Cases and S Use Cases in the Development Phase

We will introduce how to define and refine I Use Cases and S Use Cases, taking the
R.1.1.2.8 Process BuyGoods Order at National Gateway (they will be called R.1.1.2.8
for short later) as an example. The process is showed in Figure 7.

This Use Case will be composed of one I Use Case, which is I.1.1.2.1 Payment Bill
Use Case, (they will be called 1.1.1.2.1 for short later) and three S Use Cases, which
are S.1.1.2.3 Save BuyGoods Order Use Case (they will be called S.1.1.2.3 for short
later), S.1.1.2.4 Update Customers Net Account Use Case (they will be called
S.1.1.2.4 for short later) and S.1.1.2.5 Form Payment Bill Use Case (they will be
called S.1.1.2.5 for short later).

The I1.1.2.1 is the sole I Use Case corresponding to the R.1.1.2.8, whose
requirements will be accomplished by S.1.1.2.3, S1.1.2.4 and S.1.1.2.5 through
I.1.1.2.1.

4.5 Advantages of Our Method

Our method that based on Role Modeling and RSI methods has the following
advantaged compared to the traditional UML Use Case methods.

(1) It can help system developers discriminating and defining Use Cases via Role
Modeling.

(2) It provides a framework for deciding appropriate granularity and content of Use
Cases.

(3) It supports separation between roles. Nontechnical analysts will use this method
to define R Use Cases, and designers will use this method to define S Use Cases, and
Interface specialists will use this method to define I Use Cases.

(4) It achieves natural transition from system analysis to system design. Each I Use
Case and S Use Case corresponds to a specific class in the system. Through RSI
methods we can achieve I Use Cases and S Use Cases, which can be put into program
codes directly and leading to natural transition from system analysis to system design.

S Summary and Future Work

This paper analyzes the disadvantages of the traditional UML Use Case methods and
introduces the technology of Role Modeling (RM) and RSI methods. At last it gives
an example of the development of Internet Bank to introduce how the use these two
technologies synthetically in the analysis and design of the system, making a natural
transition from analysis to design. The method has a good application value in finance
system base on Internet. We will concentrate on developing software supporting RM
and RSI technologies in the future research.
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Abstract. “Management” is the basic professional course in business
management major; its bilingual education is of great significance. This paper
research on the influence “Management” bilingual teaching to student’s English
proficiency and subject knowledge, it aims at increasing the teaching
effectiveness of bilingual education, and better achieving the goal of bilingual
education. We adopted questionnaire, classroom observation and interviews to
investigate the status quo of “Management” bilingual teaching, and using the
Independent Sample T-test analyzed the data of empirical study. Finally, based
on the findings, some recommendations for bilingual teaching are made in the
end.

Keywords: Management, bilingual teaching, English proficiency, subject
knowledge.

1 Introduction

Bilingual education primarily means using a foreign language in a classroom for
teaching, currently English is used frequently. Bilingual education is not a language
teaching, but to content-centric, and subjects knowledge in the teaching are the main
line. Bilingual education's aim is to use subjects as a carrier to help students
understand and master the related terminology and expressions, use English as a tool
to obtain information and achieve interpersonal communication, training students to
think in a foreign language, and ultimately achieve the dual purpose that better grasp
the language and subject knowledge.

This article uses the empirical research method, takes the student of “Management”
bilingual teaching as investigation object, analyzes the impact of bilingual education
on students’ English proficiency and professional knowledge, and discusses the ways
and means how to develop bilingual education.

This work is partially supported by Zhejiang Sci-Tech University bilingual teaching model
construction program ‘“Management” (112133B3B07003); Zhejiang Sci-Tech University
teaching research fund “Case teaching research on business administration oriented by
student’s employability” (yb1030); 2010 Teaching quality and reform project of economics
and management school, Zhejiang Sci-Tech University.
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2 Bilingual Teaching Research Design for Management

The author does a field research lasted 16 weeks on the “Management” classes in
Zhejiang Sci-Tech University, through classroom observations, interviews and
experimental study, investigates the status of “Management” bilingual education,
researches on the influence of bilingual teaching to students English proficiency and
academic knowledge.

A. Study Object

In order to guarantee the research’s reliability and validity, we firstly identified the
appropriate study object only influenced by bilingual teaching, 09 Business
management specialty and 09 financial specialty, both of these classes as parallel
classes. Two classes of students have learning English more than 6 years, the age lie
between 19-21. In same semester, we teaches “Management” separately, adopt
bilingual teaching in business management class (experiments group), and Chinese
teaching in the financial class (control group).

The reasons for selecting these two classes are, first of all, the two classmates were
the first time to accept “Management” course learning, they haven’t received other
professional or bilingual courses; Secondly, the two classes taught by the same
teacher, which can reduce the potential impact from different teachers; Again, it’s
also a same English teacher for the experimental class and control class, then the
bilingual education in the experimental class will be the only reason for the difference
of two classes; Finally, the independent samples T-test revealed that there is no
significant difference in English and management knowledge level between them (see
Table 1, Table 2).

Table 1. T-test of professional English’s pre-test score

Score Class N | Mean Std. t df Sig. mean difference
Deviation (two-tailed)
Experimental class |59 | 68.90 7.104 0.021 | 118 0.983 .029
Control class 611 68.87 8.316

Table 2. T-test of management knowledge’s pre-test score

Score Class N | Mean Std. t df Sig. mean difference
Deviation (two-tailed)
Experimental class |[59]71.85| 7.155 [0.123[118 0.903 175
Control class 61]71.67 8.422

Table 1 shows that t statistic significant (two-tailed) probability p=0.983>0.05,
hence there are no significant differences of English tests level between the two
classes. According to Table 2, there are no significant differences of management
knowledge between the two classes.
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B. Research Methods and Research Procedures

The implementation phase of this teaching experiment is from September to
December in the year 2009. During this period, "Management" course used bilingual
teaching in the experimental class, the textbooks is English original edition published
by Tsinghua University Press, and in the control class used the Chinese teaching
materials and teaching in Chinese. During the same period, the students attend normal
college English course of study, two classes’ English teacher is the same one. At the
end of the semester, two classes of students also simultaneously participate in the
examination of management and English courses. Both qualitative and quantitative
research methods are used in our research, in the experimental period, we conducted
interviews, classroom observation and examinations of bilingual teaching situations,
etc.

1) Classroom observation on the bilingual teaching: observation is the basis to
assess people's skills and behavior, teachers can assess what students have learned and
what have not yet learned based on the observation, infer certain learning method may
facilitate or hinder the learning outcomes, evaluate the effectiveness of a teaching
method, and make certain what teaching activities and materials do the students like,
and so on. Classroom observation provides the foundation for assessment of existing
teaching activities and determination of future teaching methods. In order to fully
understand the practice of bilingual education, have a clear concept on the bilingual
education classes, this study implemented a classroom observation.

2)  Interviews on the bilingual education: qualitative data collection is also very
important; the interview results will support the experimental findings of the study.
We interviewed two bilingual teachers based on the interview outline prepared in
advance, acquired some details on the actual situation in ‘“Management” course
bilingual education. For example, the principles of selecting textbooks, requirements
of teachers to students, the language and the ratios used in the classroom, the
difficulties and obstacles faced by teachers and students, and so on. This information
is very valuable for the analysis of experimental results and recommendations to
improve teaching effectiveness.

3) Quasi-experimental study of bilingual education: In the study, in accordance
with the “pretest-posttest non-reciprocal control group design”, we used single-blind
method, carried out two English tests, one management knowledge test and one
“Management” course test. The two English tests separately arranged before and after
the study, the first English test arranged in the previous semester final exam to test the
student’s English proficiency before participate in bilingual education. The second
English test scheduled after the “Management” course to assess the influence of
bilingual teaching. The examination for “Management” courses in the final semester
are used to measure student’s professional knowledge and ability, the examination
paper is professional papers from my school annually revised question, has a high
reliability and validity. Experimental classes adopted English papers, and answered in
English, the control class answered the Chinese version of the paper in Chinese. Test
results were statistically analyzed using SPSS.
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3 The Influence of '"Management'' Bilingual Teaching to English
and Subject Knowledge

A. Result of “Management” course examination

In accordance with the above research design, we carried out the “Management”
courses inspection on the experimental class and the control class, and compared the
test results (Table 3).

Table 3. Independent SAMPLE T-test of SCORE OF management knowledge

score Class N [Mean| Std. t df Sig. mean difference
Deviation (two-tailed)
Experimental class|59(78.83| 5.160 |-2.906|110[ 0.004 -2.465
Control class  [61]81.30] 4.043

Table 3 shows that the mean scores of the experimental class (78.83) lower than
the mean scores of the control class (81.30), the mean difference is 2.465, and it
seems that the control class’s scores is better than the results of the experimental
class. Results of two-tailed significance test 0.004 <0.05, indicate there is significant
differences between the results of the two classes, that is to say, the “Management”
bilingual education affect student’s mastery of professional knowledge in certain
aspects.

B. English proficiency test results

Bilingual education at least can stimulate the student’s enthusiasm to learn English,
through providing language environment and practice to affect the student’s English
proficiency. Table 4 is the test results.

Table 4. Independent SAMPLE T-test of professional English’s post-test score

score Class N [Mean| Std. t | df Sig. mean difference
Deviation (two-tailed)
Experimental class[59]74.02| 6.999 |2.163(118| 0.033 3.017
Control class  [61{71.00] 8.212

Table 4 shows that the average scores of the experimental class (74.02) is higher
than the average scores of the control class (71.00), and the significance of two-tailed
test 0.033 <0.05, indicate the results of the two classes are significantly different, the
experimental class have a greater progress at the English capacity.

4 The Main Findings of the Study

A. The classroom observation, interview and experimental studies have shown that the
vast majority of bilingual teachers and students have a positive attitude toward
bilingual education; they consider the bilingual education is necessary and
meaningful. On the one hand, bilingual education has a certain level of contribution in
promoting student’s English proficiency, especially on English listening, reading
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comprehension and vocabulary, etc. On the other hand, the frequent contacts on
English supplementary information and the aspirations of learning more advanced
professional knowledge, force students and teachers to accept and be used to bilingual
teaching.

B. The results of independent sample T-test showed that “Management” bilingual
teaching can improve student’s English ability, which may result from the following
reasons: firstly, the bilingual education offers more opportunities for the practical
application of English and thereby increasing the learner’s English proficiencys;
Secondly, bilingual education model is a good incentive to promote student learning
English; Furthermore, in the bilingual classroom, teachers use both English and
Chinese as the medium of instruction, teaching students to read English version of the
textbooks, read English slides, do English exercises, and discuss in English, so that
students receive a lot of English inputs, their English skills will gradually progress.

C. According to the data analysis, there is a significant difference of the subject
knowledge mastery level between the experimental class and the control class, that is,
bilingual education hinders the student’s mastery of subject knowledge to some
extent. “Management” is the basic course in itself, opening in the lower grades, some
students reflect that they are used to their way of Chinese language teaching, have a
psychological fear on the bilingual education and English textbooks, someone even
can not correctly comprehend the exam questions in English.

Bilingual teaching has two objectives, obtain subject knowledge and promote
English skills, we should consistently give top priority to acquire specialized
knowledge to ensure that students understand and master professional knowledge.

D. The findings also indicate that there are still some problems in the current
bilingual education.

1) Student’s English standard is not balanced. We find from the classroom
observations that only a very small number of students have good English language
ability, be able to fully integrate into the bilingual teaching. Most of the students are
not active in the classroom teaching, because they can not fully understand the
contents of the teacher teach, and fear to communicate with the teacher or students in
English, to some extent, all this limited the acceptance and absorption for the teaching
content.

2) Teacher’s English level needs to improve. Bilingual teachers are the keyman
who organize, guide and implement the successful bilingual education, whose
language fluency and accuracy seriously affect the attitude of students in bilingual
classes. Therefore, bilingual teacher’s excellent language skills and profound
professional knowledge is very important for students to overcome mental barriers in
bilingual teaching.

3) Some difficulties existing in textbooks.Course materials should be prepared in
accordance with China's education system, the basic conditions of Chinese students
and the national schools curriculum design. English textbooks often need more length
when describing same knowledge contents, on the one hand, a lot of teaching contents
is not introduced deeply, on the other hand, the long rehearsal increase the preview
difficulties and mentality burden, then bring difficulties to class teaching. Another
aspect, because of the language obstacles, Chinese teachers are also more difficult to
compile or rightly translating suitable English textbooks.
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4) The classroom teaching is lack of interaction. Through field observations, we
found that most of the bilingual education classes are lack of interaction, in addition,
students related to business administration are generally more active in thinking; they
have a strong sense of being the teaching subjects and involving teaching activities,
they are not welcome "cramming education" or passive learning. More importantly,
they have higher requirements to understand and explore practical issues under the
certain theoretical guidance.

S Recommendations to Improve Effectiveness of Bilingual
Education

Based on the above findings, and from the perspective of academic knowledge
learning and English skills improvement, we submit some recommendations aimed at
improving the quality of bilingual education.

A. Stress interaction in classroom teaching
Interaction is a necessary criterion for measuring any good course, particularly
important to the bilingual education classes. Specialized course bilingual education is
specially difficult, and only sufficiently mobilize the student’s learning enthusiasm,
develop their subjective awareness, mutually interact between teachers and students,
students actively participate in the whole teaching process, then will achieve good
teaching effect. Therefore, in order to achieve the success of bilingual education,
teachers and students need to work together.

Teachers should emphasize the display of student’s subjectivity in the teaching
process, mobilize their learning enthusiasm, and know every student's level, then
based on student’s current knowledge and understanding to carry out the teaching of
new knowledge; provide sufficient situational support for the use of non-native
language, for example, through body language, rich gestures, facial expressions and
movements, etc.; use frequent and diversified methods to continuously get how do
students master the content of teaching, and estimate the student's language level; use
a large number of repetition, summary repeat to ensure that students keep up with the
rhythm of teaching and understanding of the teacher's guidance; timely motivate
students, encourage them to use non-native language to express and guide the students
think by themselves, learn to think, clever at thinking, actively understand and master
knowledge.

Students should fully preview and regularly review course contents, and actively
engage in classroom teaching.

B. Professional course teaching and English languages teaching complement each
other
Student’s English proficiency to a large extent influences the effectiveness of
bilingual education. Field observations and interviews indicated that student’s current
English proficiency is not ideal, there is a serious lack of English communication
skills and listening ability, which directly affects the bilingual teaching of
professional courses. Therefore, to strengthen the cooperation between English
languages teaching and bilingual teaching of professional courses is very important.
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First of all, the curriculum structure should be reformed. Traditional English
teaching is too focused on the study of linguistic knowledge, such as grammar,
vocabulary, syntax items, while ignoring the comprehensive language proficiency of
students, thus limiting the development of bilingual education. In order to achieve
better teaching effectiveness of bilingual professional courses, the English teachers
should give consideration to both English teaching and specialized vocabulary;
improve student’s language skills, particularly communication skills with non-native
language, increase student’s familiarity with the professional language, and then
improve their absorption effect on the knowledge from the bilingual classroom.

Secondly, teachers can use “immersion teaching” method in the bilingual
education, thus mix the learning of subject knowledge and language ability together.
They also can execute content-based instruction, create a good environment for
language learning, strengthen the interaction of bilingual classroom, give students the
opportunity to achieve the use of the language, then naturally learning the language
while studying academic content.Finally, the students can obtain progress in the
academic level, language level and language application, and achieve the
improvement both in subject knowledge and language skills together.

C. Enhance the level of Bilingual Teachers
Teachers are the key to the successful implementation of bilingual education.
Compared to traditional teaching mode, bilingual teacher should specialize in a
particular area of expertise, has a wealth of professional knowledge, academic update
capabilities, education research capacity and modern education technology skills. At
the same time, also requires bilingual teachers having pretty good foreign language
skills, proficiency in English teaching organization, have keen insight and good
perception on the characteristics and needs of students, and have good communication
skills with students and teaching enthusiasm and so on.

Bilingual teachers from their own terms, on the one hand, they should always
observe and note the differences situation and extent between students, adopt
appropriate teaching methods according to the student's differences in language
ability and expertise knowledge, develop targeted teaching programs and adjust
teaching schedule. On the other hand, bilingual teachers also should continuously
enrich professional knowledge, accumulate and summarize teaching experience, train
clear and accurate pronunciation, and deliberately adjust the speech rate, language
habit and diction difficulties according to the student's reaction.

From the school point of view, normal and the other institutions can consider to set
up bilingual teaching speciality, systematically train high level of teachers by
assessment of bilingual teaching qualification. The schools that are opening the
bilingual curriculum, should fully utilize and exploit the available teachers, strengthen
the training of bilingual teachers, and strive to cultivate relatively high quality
bilingual teachers in a relatively short period of time. Through a variety of ways with
foreign institutions to conduct regular or ad hoc teaching and academic exchanges;
also regularly send bilingual teachers to study abroad to promote their professional
knowledge updates, and to build strong language skills, enabling them to become the
backbone of bilingual education; at the same time, can give full play to the foreign
teachers, arrange them to direct the bilingual teachers, this will definitely improve the
communication skills of bilingual teachers, and also can increase access to the true
western culture and proper English expression.
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D. select and use right teaching materials
Textbook is not only an important teaching reference, and is the most important part
in the course construction, its influence to bilingual education effect is enormous. The
normal functioning of bilingual teaching must rely on foreign original edition
textbooks; bilingual teachers should choose the textbook having certain authoritative
and applicability, choose study materials with moderate difficulty and language
specification based on students' language ability, and carry out certain degree
adjustment on the curriculum and content again according to student's recipient
degree and feedback. In order to expand students' horizons, help their independent
study and research, teachers also need to rearrange and integrate some necessary
references combing to different teaching contents, to help students understand, and is
conducive to teaching and learning activities in an orderly manner. At the same time,
it is recommended for students in a couple of famous Chinese reference materials to
ensure that students better understanding subject without possible impacts of
language.

Besides, having bigger degree of difficulty because of bilingual education, teacher
needs more energy to prepare English teaching handouts than Chinese teaches, spend
considerable time preparing and teaching, and their overall progress has a certain
influence, but teaching effect is often lower than expected, allowing teachers to
reduce the feeling of accomplishment. Therefore, in order not to affect the enthusiasm
and commitment, bilingual teachers need to constantly self-encourage and motivate
from the service students and lifting self's angle, school also needs to carry out certain
encouragement and guidance on bilingual teachers. Ultimately, under the guidance of
bilingual education, firmly put the specialized courses on the first study,
supplemented improve students’ English standards, and achieve real success of
bilingual teaching.
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Abstract. It is essential for college students to improve their IT attainment by
learning basis of computer engineering, whose practical teaching has a direct
effect on college students’ abilities of computer application. Therefore the
teachers should pay more attention to both practical teaching of college
computer engineering and students’ practical ability. While Blended Learning
Model, developed on the basis of online education, not only combines
advantages of traditional teaching and web-based instruction , but also offers
new method of teaching reform and is very suitable for practical teaching of
basis of computer engineering. This paper discusses how to improve teaching
effect by applying Blended Learning Model and how to design teaching activity
by combining features of Blended Learning Model during the process of
teaching of basis of computer engineering in higher colleges.

Keywords: Blended Learning, basis of computer engineering, design of
teaching activity.

1 Concept of Blended Learning

Professor He Kekang points out, “Blended Learning refers to combination of
advantages of traditional learning methods and that of E-Learning, developing not
only the teachers’ leading roles such as guidance, inspiration and monitoring, but also
the main learning body—students’ initiative, enthusiasm and creativity. Only through
this combination can the best learning efficiency be achieved [1].”

Driscoll (2002) once has a comprehensive statement about Blended Learning
saying “Blended Learning means the following learning processes, such as integration
based on Web technology (like virtual class, collaborative learning, streaming media
and texts) to achieve some teaching goals, integration of various teaching methods
(like constructivism, behaviorism and cognitivism) and teaching technologies (or
non-teaching technologies) to achieve perfect teaching efficiency, integration of any
teaching technologies (like video, CD-ROM, training and movies based on Web) and
face-to-face teaching or training, integration of teaching technology and specific work
task [2].”

In conclusion, Blended Learning is a kind of thought and strategy, a learning
method or learning idea, an integration of on-line learning and face-to-face learning, a
multi-integration under the conditions of the learners, designers, teachers and
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materialization technology. This paper shows that Blended Learning is, firstly, an
integration of learning theories, and then an integration of learning surroundings and
learning methods. During designing some specific teaching activity, such integrations
as teaching medias, learning styles should be taken into account, play to their
strengths and complement with each other with their advantages. An integration of
learning methods can be interpreted as a combination of audiovisual medias (slide
projectors, audio and video recordings) and traditional classroom teaching, a
combination of CAI (CAl, internet courses) and traditional unitary teacher-centered
teaching, a combination of students’ self-directed learning and collaborative learning,
etc.

2 Problems Existing in Current Practical Teaching of College
Computer Basis

Strong practice is the key feature of College Computer Basis. But the present
problems are conflicts of more knowledge and less machine hours. The main task of
this course is how to improve teaching method in order to give consideration to
different levels of students for them to grasp basic skills in limited time and how to
develop their self-directed learning ability, creativity, team work spirit.

A. Problems about Students

Take our school for instance, a survey of students’ entry level shows, on one hand,
there are great differences of students’ computer skills because of gap between town
and city, gap between schools, gap between families; on the other hand, although the
students have computer applied-courses in middle schools and most of them are at
“non-zero level”, they have low practical level under the situation of exams with less
attention to computer. In addition, some students, especially new comers, don’t think
computer skills would help their future specialty, which leading to no good use of
multi-medias to self-teach and pay less importance to computer courses. So facing
difficulties, it is easy for them to be afraid and give up learning.

B. Problems about Teachers

Current problems of teachers’ teaching exist like this: (1) Don’t understand students’
needs and learning interests, which leads to poor practical teaching with old cases and
can’t advance with the times. (2)Don’t take effective measures to teach poor-level
students, allow no flexibility in teaching without “level classes”. (3) Do not guide
students’ self-directed learning, not arouse students’ learning motivation, not inspire
students’ emotion, not instruct learning with effective modern teaching methods. (4)
Do not combine teaching with students’ practice such as arts, sciences or different
specialties. All teaching is finished with only one model. (5)Pay attention only to
passing rates of Level I Exams without attention to students’ practical application
ability.

C. Problems about Learning Resources

The students can’t make good use of internet to do self-teaching because schools’
internet is forbidden for fear of less broadband or viruses. While in internet bars
outside school, the students have no good circumstances to search something or read
something. Internet bars have no software available for students to solve problems
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existing in their learning. Moreover, some learning resources are not easy to get for its
high repetition, low utilization factors, slow speed and often interrupted internet
connection.

3 Practical Teaching Design of Basis of College Computer

Teaching design means a program that, in order to achieve some teaching aim, the
teachers analyze all factors of teaching process, create some situations, make up
appropriate teaching plans by combining course resources, analyzing learners’
features and using modern teaching theory, which can help carry out teaching
smoothly.

A. Principles of Practical Teaching Design

1) Principle of Integration: means that teachers, from points of microscopic views
and whole structure of courses, should consider all teaching tasks, aims, contents,
teaching organization and teaching methods to make all factors coordinate with each
other, improve each other and go forwards together.

2) Principle of Subjectivity: In teaching process, the teachers--leading parts, should
become favorers, orienters and organizers of the students—center parts. Subjectivity
can be seen from three aspects: independence, initiative and creativity. Thus during
designing teaching, the teachers should consider students as central parts of learning.
All teaching contents and design should be finished for students’ integrated
development and personal development. Teaching strategy should be changed from
only educating knowledge to emphasizing process experience and to emphasizing
students’ development, from emphasizing teaching to emphasizing learning, from
emphasizing conclusions to emphasizing process.

3) Principle of Hierarchy: At first, by taking good advantages of internet, the
teachers should, according to teaching contents and teaching aims, provide
convenience for students’ independent learning and individual learning in order to
change teaching from traditional standard training to individual learning. For instance,
as for the same learning subjects, the teachers should provide not only rich relevant
resources, but also different materials to show the same ideas. Thus students can
choose different resources with different levels to learn according to their own
abilities, needs and interests[3].

4) Principle of Openness: Openness of classes refers to openness of course
contents, course aims and course implementation. Such openness must show features
like immediacy, order and selectivity. During designing teaching activities, the
teachers should consider interactive and flexible learning methods, harmonious and
happy atmosphere to build perfect learning system where students can have access to
course contents and learning resources. Thus relevant course information with high
quality can be achieved from various learning platforms, can be integrated into
courses without limitation of time, space and transfer modes in order to realize free
information-transfer, information-share, information-organization and information-
store.

5) Principle of Interactivity: It, as an asynchronous learning, is connected with fine
internet atmosphere which is not limited by time and space. While interactivity, which
can improve efficiency of asynchronous learning, is the core and soul of
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asynchronous learning. In domestic internet education, importance of internet
interaction has been popular widely. But the study blank space includes design of its
microcosmic activities, like how to group students, how to communicate on internet,
how to control the time in actual communication. how to have post comments ,how to
design a perfect evaluation system to combine interaction itself and interactive
learning [4]. From this point of view, how to carry out specific interactivity needs to
be studied further.

B.  Design Schedule of Practical Teaching Activities
Blended Learning determines two necessary components of design schedule of
practical teaching: face-to-face teaching and on-line teaching.

1) Design of Face-to-face Teaching

(DDesign of process of face-to-face teaching: In this mode, face-to-face teaching is
classified into two types, that is, face-to-face-lecture and after school program. The
lecturers and students are in the same space to have face-to-face education. Their
tasks are as followings: first to select appropriate teaching methods according to
teaching aims, and second to guide learning, coach, discuss after class and solve
problems after class between teachers and students.

@Design of synchronized and real-time communication: Communication between
teachers and students is an important link in face-to-face education. The teachers and
students are in the synchronized space and time. This communication includes face-
to-face questions and answers, real-time discussion. In practical teaching computer
basis based on Blended Learning, teach only the essential and ensure plenty of
practice. Each time, the teachers should leave more time to guide students, to do face-
to-face questions and answers, organize students to discuss, improve collaborative
learning, or organize students to show their works, evaluate students reasonably and
accurately. In a word, make students grasp the content of the classroom and adjust
teaching speed and teaching methods.

2) Design of On-line Teaching

Constructivism regards students as meaningful constructors, while teachers are
students’ helpers, promoters instead of imputers of knowledge. In on-line teaching,
teachers should adopt flexible teaching methods to help students finish meaning
making. This mode gives first place to self-control and research study, and second
place to group collaborative learning, learning websites, on-line video, network
courses.

D Self-control and research study: It is a learning method where students can
arrange their own learning time, learning place, control learning schedule and make
self-evaluation, according to their own learning features, learning desires and learning
styles. Such learning advocates self-plan, self-organization, self-evaluation, which
breaks the limitation of time and space without group learning in a set time and place,
and develops students’ creativity with their full desire and initiative. But this mode is
also a test of students’ self-control. Because the freshmen couldn’t be used to this
mode, the teachers should guide them what to learn and what degree to learn. The
new students would gradually adapt to this mode to achieve self-control and research
study with teachers’ letting go.

@ Design of asynchronous interaction: Internet provides new learning space for
students—resource libraries, electric libraries, virtual classrooms. Under internet
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circumstances, students can learn selectively and obtain on-line help and resources
according to their own situations. On-line asynchronous interaction, a way to solve
students’ problems, seems essential because of no face-to-face education. In this
mode, asynchronous interaction mainly includes messages on our website, E-Mail,
QQ, Blogs, etc. We set up a teaching website depending on campus website to not
only supply learning resources, exhibit students’ works, submit homework, etc., but
also play an important role in asynchronous interaction between teachers and
students. During the process, please pay more attention to students’ messages and
response without delay to improve efficiency and timeliness of interaction.

4 Conclusion

Computer application is a necessary part of students’ qualification education. Basis of
College Computer Engineering, as a general course for freshmen, plays an important
role in promoting students’ IT ability. The practical teaching of Basis of College
Computer Engineering has a direct influence on students’ computer application
ability. So the teachers should emphasize more practical teaching and foster students’
practical ability. Blended Learning is a new teaching method guided by Blended
Learning theory with the help of IT. It is good for computer practical teaching and is
spread widely in teaching process.
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1 Significance of Interactive Teaching

Interaction means communication activities between two parties. Wagner defines it as
“mutual effect between individuals and groups which needs behaviors of at least two
sides or two parties”. While interaction in teaching refers to inter-communication
between the learners and other classmates or teachers through media [1].

Interaction is the basic feature of teaching while interaction runs through all
teaching [2]. It reflects the nature of modern teaching as a precondition of harmonious
teacher-student relationship, reflection of students’ subjectivity, a necessary method
of positive class-culture. But in reality, especially in teaching of high schools,
importance of interactive teaching is ignored to different degrees. It is common that
teachers talk fluently while students act as they please. So it is necessary to rebuild
interaction relationships between teachers and students, to set up interactive class-
culture and to establish new interactive ideas between teachers and students.

2 Teaching Interaction under Internet Environment

Teaching interaction is divided into two types: direct interaction and indirect
interaction. The former means direct interaction through language, movements and
expression. The latter means interaction through internet [3]. Direct interaction is also
called synchronous interaction because of the same time and space of the interaction
subjects. While indirect interaction is named non-synchronous interaction because of
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un-limitation of time and space. Teaching interaction under internet environment
means all inter-communication and interaction between students and teachers,
between students and classmates, between students and learning recourses through
internet [4]. Interaction mode of internet teaching aims to seek the best connection
point between internet and courses in order to realize interaction between students and
teachers, between students and machines, between internet and courses, which can
make more space for students to act, to think, to interact, to explore the world, to
explore themselves and further to strengthen subjectivity and develop creativity.

3 Problems Existing in Synchronous Interaction

A. Lack of Independent Activity of the Students

This lack shows: classroom becomes a special room for teachers’ talk by controlling
the initiative of the class. The teachers decide the teaching contents, teaching speed.
For instance, in teaching computer basis in our college, the teachers give too much
talk with few questions while students just listen and imitate mechanically. Whether it
is task-driving or case-teaching, the students only operate the procedures without any
personal views or different ideas, which shows that students lack independent
learning in a state of passive receiving. Students’ autonomous development and
autonomous thinking activity are ignored, leading to the whole lack of students’
autonomous learning in class.

B. Lack of Emotional Interaction

Class teaching is a special place where teachers and students have a communication
of soul and spirit with the features of “democracy, equality, respect, trust and love
[5]”. In teaching, emotional interaction can help educate through lively activity, teach
with emotions, mingle teachers’ and students’ feelings. So-called “loving teachers and
believing their thoughts” means only teachers attract students in emotion, can students
accept teachers’ thoughts, teachers’ knowledge and teachers’ dispelling doubts. But in
modern teaching design, especially in computer teaching, too much attention is paid
to cognition and skill goals based on system cybernetics and cognition psychology.
And also this teaching lays stress on dealing with problems and teaching process with
views of “technology” while emphasizes “material” factors such as teaching methods
and media, ignoring ones’ spiritual value and emotional interaction .According to a
survey of last term, the grade results of teachers evaluated by the students show that
the top teachers are those who can have a good emotional interaction with students in
daily teaching ,not only by their knowledge, operation skills and language
expression.

C. Lack of Creativity of the Students

Poor creativity of the students is common in our teaching as following: students pay
too much attention to books or teachers’” authority” while lack of criticism and
doubts. The teachers regard knowledge as highest and ones’ spiritual world is left
away. Class teaching is boring without energy and creativity. Lack of creativity in
computer teaching can be seen in students’ imitating teachers mechanically and have
no flexible solutions to different questions. The students can’t have a deep practice on
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base of teachers’ lecture and can’t have a “beautiful” creativity and further
application.

4 Problems Existing in Non-synchronous Interaction

Computer basis teaching can’t go on without internet whether it is LAN or Internet.
Interaction is the major method to finish internet teaching. The design of interaction
decides the final effect of teaching. Non-synchronous is the major teaching method
under internet also is the most popular teaching interaction in internet courses and
excellent courses. This is mainly because the tool technology of non-synchronous is
too easy. The mainly tools of non-synchronous include E-mail, message board, BBS
and wiki, etc. Problems existing in non-synchronous interaction are as follows:

A. Imperfect Platform of Non-synchronous Interaction and Unsmooth Interaction
Channel

Internet in very popular with modern college students and more teachers like to have
a “zero-distance” communication with students through internet. But in our college,
we haven’t taken good advantages of campus internet because of the insufficient
network bandwidth and weak internet environment. So we are short of digital
resources and smooth internet interaction channel, which leads to failure of three-
dimension interaction system that influences non-synchronous interaction between
teachers and students. Because campus internet can’t be used fully, we have no places
like forums, messages to communicate. Instead, we have to use phone messages, QQ,
E-mail. But some teachers are not willing to inform their personal information like
phone number, QQ to students or some teachers have no QQ, students couldn’t find
their teachers to ask for help or discuss some questions. Let alone internet learning .

B. Insufficient Timeliness of Interaction

A great deal of teaching internets have rich courses but simple functional design of
interaction. Even some excellent courses have no interactive parts. And teachers’ less
participation and delayed responses to the messages have a great influence on
timeliness and efficiency of interaction.

C. Insufficient Guidance from Teachers to Students about How to Use Internet
Internet application is one of the core courses of computer basis. While some teachers
only emphasize explaining technology and ways of using tools. How to obtain useful
information from internet, how to learn more from internet have not been taught
enough, making students unknown about how to search information, how to
download and how to select better websites.

D. Lack of Humanistic Concern ,only Contents of Interaction

Interaction based on contents is one important part of internet learning [6]. In internet
teaching, learning contents are key parts of students’ visiting internet. So internet
teaching is the core of internet courses, including teaching goals, teaching programs,
teaching plans, self-study plans, video courses, mock examination questions, learning
recourses. The conveying of contents is one-way. In internet courses, interaction
process should be strengthened namely strengthening interaction function, like
allowing learners to change, add comments or ideas. Forum, message boards,
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humanistic emotion should be added to allow learners to give questions , to learn from
each other ,to share experiences or to discuss some topics etc. In addition, teaching
knowledge and educating students are connected closely which can’t be seen from
internet based on contents. Lack of humanistic concern or emotion would have few
influence or guidance on modern college students’ thinking and morality.

5 Measures of Good Interaction

A. Strengthen Consciousness of Teaching Interaction, Build up Value of Teaching
Interaction

“Today’s teaching reform is not only to change traditional teaching theory, but also
thousands of teaching ideas, and change teaching behaviors that they are doing in
daily life [7].” Only changes of ideas and consciousness can change behaviors. For
teachers of college computer, they should set up and strengthen consciousness of
teaching interaction to give play to IT or internet platform. All new students from all
departments learn computer basis because of its basic feature and application from the
first term when students are adjusting themselves from senior schools to colleges,
from senior school teachers’ “teaching by holding his hand” to college teachers’
“hands-off”. Many students could not face these changes thus don’t know what to do,
how to do, lose learning goal and let matters drift. So the teachers should guide them
appropriately, including how to plan college life, how to build life goal, how to deal
with human relationships, how to develop self-learning ability or creativity. The
author has been teaching computer for many years, knowing importance of interaction
and interacts with students with the help of media or internet platform. For instance,
at beginning, make a beautiful PPT to have a self-introduction , inform more
information or contacts to students in order to keep contact with each other ; give
clear requirements to students and sometimes assign homework; give timely
comments on their homework or immediate response to their messages or e-mail;
understand them as much as possible including computer basis, term learning plan;
encourage students to learn hard or remind them of their learning problems; make
good use of their blogs to search good essays to enjoy “chicken soup for the soul”;
ask students to choose topic freely when teaching “word” or “ppt”, to collect
materials after class and show their electronic works in class and give them comments
. By the end of the courses, ask students to summarize achievements, disadvantages or
self-examination, or to give some advice to teachers. Teachers would write a letter
“final-term words” to every student about their learning interaction and give some
wishes and good advice to them which are popular with students. All student give
high praise to teachers with achievements of not only computer but also methods of
communication. Practice shows that good interaction is the precondition of good
teaching while teachers’ consciousness of teaching interaction and value of teaching
interaction are the key.

B. Combine Synchronous Interaction and Non-synchronous Interaction

Synchronous interaction and non-synchronous interaction can complement each
other’s advantages [8]. Synchronous interaction can perfect class language which can
make it easy to express emotion, to communicate, to strengthen sense of reality of
interaction situation and timeliness of interactive information, to response
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immediately to specific learning problems and to make interaction more interesting.
While non-synchronous interaction can break limitation of time and space to extend
class teaching. Thus students can arrange their learning well, have a deep discussion
about some problem in free time, share experiences and do more independent
learning, to remove differences caused by different levels to enjoy the same chance of
learning, to avoid some face-to-face pressure, to speak freely, to relax tense human
relationships. Moreover, from point of meaning construction, learners must achieve
information from all channels and different channels have different time. So in order
to finish perfect teaching, we should combine synchronous interaction and non-
synchronous interaction to set up a three-dimensional interactive system where class
interaction is first and internet platform is second.

C. Combine Contents Interaction and Interpersonal Interaction

Contents interaction comes down to students’ knowledge or skills while
communication between teachers and students is full of richness or humanity. On one
hand, teachers should regard teaching as life activate, as personality revealing, as
wisdom impact. Teachers should make classroom into a spiritual place where students
can search leaning, make widely known, perfect personality and develop oneself. On
the other hand, non-synchronous interaction shouldn’t be boring and dull. Teaching
activity is, in fact, a cultural activity, is an ‘“acculturation” under the teachers’
“teaching culture” [9]. The teachers should set up equal, democratic teaching
interaction culture, develop learners’ ability to communicate with others, combine
contents interaction, human interaction and emotional interaction by breaking single,
old and closed teaching mode and relying on new teaching ideas, teachers should
create new features in integration, interaction, cooperation and exploration from many
points of view to study teaching reform.
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1 Introduction

400m running is a sprint project with speed as characteristic and speed endurance as
foundation, it is the longest distance and hardest project of short sprint running. The key
of 400m running success lies in how to manage their speed and strength the most
reasonable and effective. Its difficulty lies not only in athletes to have high level
requirements of speed, speed endurance ability, still need to master reasonable running
techniques and indomitable character. In order to get good grades and normal training
level of play more important is to master the reasonable 400m running rhythm.

2 The Functions and Features of 400m Running

From the point of biological chemical process, 400m running power supply is decided
by adenosine triphosphate (ATP), phosphoric acid creatine (CP) and sugar content.
400m running muscle work time in 43 seconds to one minute, it belong to anaerobic
metabolism offer. Muscles necessary energy to finish the work from three types of
energy generation: one is high-energy phosphate compound decomposition (20% ~
25%); two is ferment sugar (55% ~ 60%); three is ATP aerobic generation (15% ~
20%).

In 400m running project, most of body energy athletes need is provided by ATP-CP
system. In process of running, muscle movement process 50% or even 60% in view of
anaerobic lactic acid metabolization conditions, required energy first provided by
adenosine triphosphate and phosphoric acid creatine (ATP-CP). Its features: be
synthesized ATP energy from CP anaerobic decomposition, namely lactic acid in
metabolites, not produce lactic acid substances. ATP-CP system capacity is limited,
and the biggest release energy effect time in 30 seconds, role within time limit,
equivalent to more than 10 seconds from athletes run up to 200 meters-270 metres,
400m running end or 270 meters-400 meters distance, human body must rely on
anaerobic metabolism system powering from lactic acid. That is glycolysis, Its
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energy-supply feature: use candy muscle without oxygen, the final ferment products as
lactic acid, and can put more quickly, can maintain about 35 seconds. Therefore, if
there is enough candy, and can keep muscle contraction ability quickly under produce
ferment lactic acid, improve body tolerance lactic acid, plays a decisive role of 400
meters result quality.

Therefore, 400m running ATP-CP system is mainly, glycolytic metabolic system
supplemented competitive sports items. 400m running to athletes, the key of improve
performance to grasp the following four points: (1) strengthen ATP-CP system
powering ability; (2) shorten lactic acid anaerobic metabolism system generation time;
(3) to slow down lactic acid anaerobic metabolism system offer speed; (4) improve
body lactic acid ability and eliminate lactic acid ability.

3 400m Running Training Methods and Means

3.1 Improve Phosphoric Acid System Ability Training

That improve body lactic acid metabolize ability. Improve phosphate system function
ability training aims to increase ability of rapid outbreak athletes, enhance human body
early motion start and speed not yet the largest sports ability, improve human
movement absolute speed and speed reserve and improve body ATP-CP content of
biochemical.

400m running speed endurance training should be adopted close to special distance
or super special distance and high strength, density large batch run and repeat run
method, etc. Use sports time less than 10 seconds ultimate tensile strength repeat
training and intermittent training method, physical conditions well relatively, not great
exercise, intermittent arrangement must be reasonable, highlight exercise intensity.

Specific training means mainly:

1) (Interval run up (2°-3°) 60m) x 6 x (2-3) groups: 1 minutes rest between group rest 5
minutes;

2) Downhill run 80m x 6 times x 2 groups: speed by 80%-90% 1 minutes rest;

3) 20m x 6 times x 4 group (1-1.5 minutes practice intermittent, group intermittent 8-6
minutes);

4) 50m x 4 times x 3 groups (practice intermittent 3 to 5 minutes, group intermittent 8
to 10 minutes);

5) 80m x 3 times x 2 group (practice intermittent 5-6 minutes, group intermittent 8-10
minutes);

6) (60m blunt run + 60 meters go) x 8 times x 2-3 group (group intermittent 8
minutes);

7) 100m intermittent running. Arrange a group of four 100 meters three to four groups.
Every 100 meters intermittent 30 seconds, decide strength according to athletes
level and different stage of training;

8) Run steep hillside 10 x 30 meters, rapid jump rope 10 x 10 seconds, enhance
explosive force development and muscle contraction speed.
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3.2 Improve Glycolysis System Ability Training

Namely improve body lactic acid anaerobic metabolism ability. Glycolysis system
function rate after phosphoric acid original system, but offer time is more than the
latter, so it is main source of energy. Adopt intermission training method or repeat
training method that time limit strength and the ultimate strength controlled in 11
seconds-80 seconds. Practice distance should choose mainly 200m- 300m, training
intensity should not be very big, intermittent time controlled strictly.

Improve ability of body produce lactic acid is the key to improve ability of lactic
acid energy supply, increase lactate tolerance, meantime strengthen ability of body
eliminate lactic acid.

1) Enhancing biggest lactic acid content

Great strength of sports training can improve ability of body produce lactic acid, to
achieve high levels of blood lactic acid level, repeat practice limit load. The strength of
training should be master in the greatest strong 70% above, usual training methods:

® coming-and-going run 100m x 4 times X (2-4) group; Practice intermittent
20-60 seconds, group intermittent 8-6 minutes;

® (150m run + 50m go) x 4 times x (3-4) group; Group intermittent §-12
minutes, Speed 70-80%;

®  Ultimate strength run of 150-300m x 4 times x 3 groups, rest intermittent for
3-5 minutes, group intermittent 8-6 minutes;

®  Change rhythm 150-180m x 4 times x 3 groups run quickly + slow run + run
quickly, rest intermittent for 3-5 minutes, group intermittent 8-6 minutes;

®  (200m run + 200m walk) x 3 times x 5 group (practice intermittent 1 minute,
group intermittent 6-10 minutes);

® 200m x 8 times x 1 group (practice intermittent 1-3 minutes);

® 300mx 6 times x 1 group (practice intermittent 1-3 minutes);

®  (60-200m high run (4-10) times (practice intermittent 4-10 minutes).

2) Enhance ability of lactic acid tolerance
A long time glycolysis powered result is substantial accumulation of blood lactic acid,
and blood lactic acid concentration increases will lead to acidosis, affects nervous
muscle feel ability of acid material incentive, reduce working ability of brain cells, or
even accelerate emergence and development of fatigue. Increase lactate tolerance
training is to human body can bear pain of lactic acid poisoning, improve athlete's pain
threshold, enhance human body tolerance to injury, pain and acidosis.

The best method of improve body resistance lactic acid ability is speed endurance
training, strength should be more than 90% of biggest oxygen, practice time about 1
minute. The main means:

®  300-600m run, repeat 4-10 times;

®  Variable speed running. Such as 200m fast + 200m slow, 200m fast + 100m
slow + 300m fast + 100m slow;

® 200-300m x (10-15) times intermittent run can be used training before, middle
period, strength greater than 90% of fastest speed, intermittent 1-2 minutes;

® (100 + 200 + 300 + 400 + 300 + 200 + 100)m x 3 combination run can be used
training before, middle period, strength close to top speed.
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3.3 Improve Body Aerobic System Powering Ability Training

Although aerobic metabolic output power minimum, take scale also 5% in the
400-meter run, but it is foundation under load and ensure that athletes sports health.
Commonly training method for used training method. Commonly used method:

1)
2)
3)
4)

5)

Intermittent run 800-1000m x (4-6) times, practice intermittent 3-4 minutes;
6-10 km cross-country race (heart rate for 150 times/points-160 times/points);
Circulation practice 6-8 stand x (15-30) x 6 group (including general physical
training, auxiliary physical training or special strength training, practice
intermittent 30-60 seconds, group intermittent 3-5 minutes);

8-10 km cross-country race, accelerate run distance for 100-1000 meters,
accelerate heart rate for 170 times/points-200 times/points;

Sand, hilly land cross-country race which increase difficulty.

3.4 400 Meters Special Quality Training

400m four 100m speed distribution. The most reasonable should not be slower one by
one, but the second fastest, followed the third 100 metres and the first 100 meters, the
last 100 meters slowest.

3.4.1 400 Meters Special Speed Endurance Development

1)

2)

3)

Development glycolysis without oxygen ability with running speed. Adopt
100 ~ 150m run repeatedly, its strength training should be close to fastest
speed, intermittent time 1 minute 10 seconds ~ 1 minute 30 seconds is
advisable. Don't put too much number at the beginning, with 10 ~ 15 times;
Development glycolysis anaerobic ability adopt "short range" or "long
distance" run. Through 90% ~ 95% of strength 200m repeatedly run training,
repeat 8-12 times, intermittent time 2 minute 30 seconds is advisable. Also can
adopt 85% ~ 90% of strength 600m repeatedly run training, repeat 3-5 times,
intermittent 4-5 minutes;

Combination with trapezoidal run development glycolysis anaerobic ability.
(50m + 100m + 150m + 150m + 100m + 50m) x 4-8 groups, or (100m + 200m
+300m + 200m + 100m) x 3-5 groups, walk the same distance as a break when
each paragraph run out.

3.4.2 Development 400m Special Strength Endurance

1)

2)

3)

Barbell training method.Special technical training after barbell strength
training; jump practice after barbell strength training and then do some quick
rhythm run practices; running practice fast rhythm after barbell strength
training;

Artificial resistance training. Coaches or companion provide appropriate
resistance against to practice of athletes according to need , to improve muscle
strength of purpose;

Intermittent run (200m + 200m) x (3-5) groups (practice intermittent 1 minute,
group intermittent 6-10 minutes);



400m Running Training Methods and Means of Track and Field Athlete 135

4)  Intermittent run (200m + 200m) x (3-5) groups (practice intermittent 1 minute,
group intermittent 6-10 minutes); Intermittent run (300m + 300m after driving
leg running) x (3-4) groups (practice intermittent 1 minute, group intermittent
10-15 minutes);

5) Intermittent run (100m x 4) x (3-5) groups (practice intermittent 1 minute,
group intermittent 8-10 minutes);

6) Uphill gearshift to run 150m x 6 x (2-3) groups (practice intermittent 1.5
minutes, group of intermittent five minutes).

4 Conclusion

Phosphate system powering 20%-25% when 400m running, glycolysis ferment
55%-65%, aerobic powering accounted for 15%-25%, so training should be combined
with its characteristics and related powering important way in sports level, reasonable
arrangement of training means proportion. In addition, according to the 400 meters
reasonable rhythm to design training program targeted. The most important is close to
combination of special technical training, or it may backfire.
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Abstract. The characteristics of the audit subject require that students read,
exercise, communicate, and practice more. However, traditional audit teaching
is low in capacity and lack of interactivity, which reduces the efficiency and
effectiveness of teaching. Information technology, especially the blog, is a good
solution to the problems in the initiative and interest of student learning. This
article analyzes the characteristics of the audit subjects and its teaching
requirements. Compared to the current situation of teaching audit, it puts
forward the idea of the blog-assisted audit teaching, and then it discusses in
detail the audit-teaching function of the blog. Finally, it proves by practice that
it is feasible and effective to apply blog to the audit teaching.

Keywords: the blog, audit teaching, informative teaching, platform.

1 The Requirements and Current Situation of Audit Teaching

A. The characteristics and teaching requirements of audit

Audit is a kind of managerial behavior of political activities and economic life, and
science of auditing belongs to Management Science. Audit should address the problem of
accountability relationship formed from social, political and economic life, so the science
of audit belongs to applied science and social science as well. The basic properties of
audit make it possess coexistent properties such as theory and practice, marginality and
comprehensiveness, rationality and sensibility, dominance and recessiveness.

The embodiment of the above mentioned properties must be emphasized in the
audit teaching. Audit science needs supports from a multidisciplinary system. In the
training process of compound audit talents, the school should provide conditions for
the growth of compound talents, develop scientific, high-quality training programs
and curricula, and offer related courses and detailed teaching. Audit has put much
emphasis on rationality and audit science has a complete logical structure, therefore
students should read widely around audit, focus on training their own comprehensive
quality. The audit teaching should focus on practice, and promote to learn about audit
and to improve one’s ability through practice. Therefore, there should be a large
number of cases in teaching, have laboratory practice, and also have internship
experiences of actual audit programs outside school.
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In addition, students should also do a large number of exercises, especially the
practical operational exercises, to improve perceptions on audit and the professional
judgment ability of audit. If you want to really master audit, you have to go through
long-term practice and summary of experience. The auditing learning process need to
read more, see more, communicate more and practice more.

B. Current situation of audit teaching

Since the audit curriculum itself has a wide coverage, involving multi-knowledge
areas such as management, psychology, accounting and so on, there exists widespread
difficulties in the organization of contents, organization and implementation of
experimental teaching, and evaluation of teaching effectiveness. The current audit
teaching often focuses on classroom teaching, basically confined to explaining of the
audit theory, and the teaching methods are confined to infusion. Limited by the
learning hours, case teaching is not deep enough, and the examples we give usually
center on minor details of audit. The chance for students to practice is also few.
Therefore, most of students think the concepts of audit are too abstract to understand,
they don’t know how to apply them even if small parts of students can understand
them. The initiative and interest of students haven’t been developed, and the ability
hasn’t been improved.

We have been pondering on such a problem: how to enhance the guide to students
in teaching so as to improve the learning initiative and interest of students, to fully
mobilize their potential to obtain new knowledge and technology, and to cultivate
their sense of innovation. It has been proved by practice that it is far from enough to
only rely on theory teaching in class to acquire a subject. Today, with the increasing
development of information technology, to fully mobilize various resources to serve
for audit teaching is the road we must follow. The development of network
information technology has offered technical supports for solving this problem better,
especially the blog which has risen in recent years. The current social environment
marked by digitization makes the “non-textbook” teaching resources more and more
abundant, and it’s easier to access these resources. The borderless nature of the
learning scene and the emergence of hypertext and superlinear information media also
promote us to look on the audit teaching with new eyes. With regard to how to make
students master audit courses, the author thinks that we should establish a "practice-
oriented, student-centered, resource-cored" teaching idea, and create a audit teaching
model which is based on web environment. Paul ¢« O ¢ Chak Koski, who is the former
president of Information Industry Association of America, pointed out that people
who has information literacy are those who can use a lot of information tools and
main information sources to solve practical problems. The application of information
technology has provided broad space to carry out audit teaching activities.

2 Theoretical Discussion on Blog’s Application in Audit Teaching

A. Introduction of blog

With the development of network information technology, blog is the forth way of
network communication following the birth of E-mail., BBS, ICQ / QQ. "Blog"
appeared in the United States in 1998, and became popular in 2000. It originally
means visit log files of visitors on web server, and means webpage which is used to
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express personal ideas. People apply different network space online, and make full
use of various network technologies to freely publish and manage their own
resources, including articles, essays, collections, albums, etc. And arrange the content
according to the reverse order on release time, and keep regular updates. This form of
published articles on the network is the blog.

B. The function of audit teaching in the blog
Its application and popularity have provided a new tool and platform for further
promoting the reform of education and teaching. Blog can filter and reconstruct
information, and quickly transform the fragmented invisible information into explicit
knowledge that has use value when the Internet became the ocean of information and
knowledge. Compared to the traditional personal website, the advantages of Blog lie
in zero technology, zero time lag and zero cost. More and more educators introduce it
into network teaching, and it becomes a new network application model which is after
information teaching models such as courseware, resource library and education
theme website.

As a resource and tool of audit learning, Blog can achieve the objective of audit
teaching well, improve the content and methods of audit teaching, and realize
teaching informationization. The functions of blog in Audit teaching are as follow:

1. Blog is the precious resource library of Audit course

Blog is an excellent platform for knowledge management, which people can use to
carry out knowledge management such as knowledge collection, knowledge
extraction, and knowledge sharing and knowledge application. The functions of being
easy to use, classification of a variety of documents, retrieval and searching which is
provided by Blogs, can facilitate the construction of teaching resources. Teachers can
provide some reference links through blog log or in the blog, transmit information
that has been filtered to the students, which can help students absorb valuable
information, expand the learning resources, and greatly improve the efficiency for
students to access information.

The current situation of audit teaching is that the capacity of classroom teaching is
relatively small; the capacity of teaching materials is also limited; the content of
textbooks is relatively simple and concentrated; there are few introductions on some
of the related causes and consequences and the background information. Audit
educators can make use of the blog as their teaching tool, establish a complete
teaching system for their own courses, collect all materials that are related to course
teaching, such as reference materials, courseware handouts, experimental materials,
learning experiences, development history, related anecdotes, industry news,
emphases and difficulties discussions and exercises. In this case, courses will turn out
to be very rich and full. And teachers can also display their own research direction,
hobbies, research results, papers for the students and stimulate their interests, so that
students who are interested in will participate in. It can greatly increase the interest
and efficiency of student learning. Blog fully support RSS (Really Simple
Syndication) technology. Teachers can subscribe student blogs, the expert blogs, and
all kinds of news via RSS. The link function of Blog can save a variety of
information, webpage and websites that are related to the course build a virtual
library, achieve the expansion, improvement and digitization of curriculum resources.
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Blog contributes to creating a digital learning environment, creating active learning
scenarios, and ultimately achieving the purpose of improving the learning.

2. Blog is the air classroom of audit

Interactivity is one of the characteristics of Interpersonal communication exchange.
The effective communication between teachers and students is the strong momentum
to promote students to improve learning and form independent thinking. However, in
our current situation of audit teaching, classroom instruction lacks interaction
seriously, due to the classroom is restricted by time and space. The teaching activities
should be “advanced in teaching and learning" almost become "indoctrination". And
"information" flows from teachers to many students in one-way has reduced the
efficiency and effectiveness of teaching.

Blog is an open platform with strong interactive function which provides exchange
platform of audit teaching activities for teachers and students. Audit teachers can use
this platform to put the learning task and learning requirement on their own teaching
blogs, and organize learning activities. Students can focus on the theme which
teachers have released to do some work and publish the theme learning log. While
teachers can instruct students’ theme exchange activities, publish theme teaching logs,
and answer the problems which are rise in students’ log, instruct them to collaborative
learning, and evaluate their performance. When learners want to express their ideas,
they must experience logical thinking and imaginable thinking, so blog use cultivate
learner's intellect to a certain extent. Blog can be used as a homework submission
system. Students can use blog as a management tool of learning materials and
learning outcomes, collecting materials, recording the learning process, completing
the exercises and homework, and communicating with many teachers and students.
With the help of blog platform, they gain much more knowledge and resources. It
records the learner's ideas, inspiration and experience in details, and makes the
exchange reach to a higher level.

In addition, the blog can also serve as a tool for teachers’ reflection; teachers can
record their teaching experience and successful instructional syllabus design and so
on, and reflect their own ideas and teaching methods continuously to improve
themselves. Students can also put forward their views on teachers’ teaching via blog,
and come up with suggestions of teaching which should be improved. What’s more,
students can interact with teachers and classmates on emotion or life problems
anonymously. In short, the blog communication platform is an effective way to
promote exchange and communication between teachers and students.

3. Blog is an audit conference room

The cooperation and exchange between teachers and students on the blog is
completely equal, and they can communicate extensively and deeply. Here, someone
can put foreword his or her views, and the others can also carry out discussions
around this theme and promote discussion-based learning. Teachers can release some
research problems that need learners to answer through thinking, and students can
find interested topics, find inspiration from other people's thinking and research, and
focus on the research questions. The learners is determine by thinking on their own
when they answer questions, the depth of this kind of communication is obviously
much different from the effect of passive learning.

Collaborate learning can also be conducted through the blog, namely, teachers pose
topics via blog, the students finish it in coordination way. In the process of
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collaborative learning, learners organize learning by a group or team, group members
work collaborate is an integral part of the achievement learning objectives, the
organization of blog which is order by time has reflect the process of collaborative
learning and record the process of member’s learning and thinking. So as to facilitate
members to reflect, review and refine the results on their whole learning process.

The teachers of same discipline or same major communicate with each other
usually and extensively can make the young teachers grow and mature quickly, and
make excellent teaching ideas and methods be promoted and popularized timely,
facilitate the knowledge share and enhance teachers’ professional competence.

4. Blog is an archive of audit course

Blog can conduct a longitudinal management by time as a vertical axis and a
horizontal management by classification as an abscissa axis and a depth management
by group as a vertical axis. It is very easy for teachers and students to sift, manage,
search and share the knowledge and resources. Information of course can be sifted
and retrieved by using blog to increase the use value and efficiency of information.
The basic principle of blog management is the process of accumulation, sharing and
exchange. And the content in the blog is the essence that formed from deep
consideration and impact of ideas and condensation by teachers and students’
knowledge and experience. Through the blog, teachers can record the research results,
teaching cases which have significant effect, successful teaching methods and
teaching strategies at any time including the experience and notes into the theme
knowledge base at any time too.

3 The Practice of Blog Asssting Audit Teaching

The “audit "is a specialized course of our accounting, finance management
department. This course with the basic concept, the basic method and the basic
procedures of modern audit for the frame structure elaborates the basic ideas and
basic methods of modern audit. It introduces audit procedures and methods around
accounting statements audit. This course is the necessary premise to begin further
studying professional audit course, such as “the internal auditing ", "performance
auditing”. The junior began to learn it. Through the study of this course, the students
should be able to master the basic theories, basic audit learning principles and basic
methods, the practice operation methods of financial statements, and understand the
present development situation of the modern audit and its trend. Perfect accounting,
financial management and professional knowledge structure of students can lay the
foundation for students engaging in related financial work. But due to the broad
contents of this curriculum, numerous students, miscellaneous major, students'
differences result in the schedule inadequacy. During the class, the teachers can only
teach basic theoretical knowledge. Therefore, the practice guidance is difficult to
carry out deeply. The contents involved with the development of present situation,
development foreground of this course update quickly, so the students are difficult to
get the latest news and begin deeply thinking combined with reality. Therefore, it is
necessary to organize the students targeted to do cooperation and discussion work
according to the task. Many teaching function of the blog provide new ideas and
methods for solving these problems.
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This study selected parts of our senior undergraduates as the research object. The
blog carried out the audit course application research in practical teaching of the first
semester of 2009-2010 year. The teaching textbook is finance public audit which is
published by Northeast University and the editor is Professor Liu Minghui. In the
teaching activities by use blog assisted course, it has expanded Audit learning
resources and channels of learning resources, generated Audit learning resources, and
formed the model that teachers and students build together, organized theme learning
and carry out group collaboration by use blog. In addition, teachers offered online
guidance and students helped each other online by applying blog for learning
evaluation. The subject-based learning and collaborative learning methods in specific
blog mainly applied to promote collaborative inquiry learning of students. It has been
demonstrated that the network as an assistant tool, has enhanced learning
effectiveness of Audit course and improved the efficiency of the teaching in practice.

We may predict optimistically that blog has the extremely broad possibilities in the
audit education teaching information management and it also has important
application value in the future of the audit education teaching.
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Abstract. The paper studies the impacts on the ultraweak bioluminescence and
POD activity of the mung beans at the different intensities of the magnetic field
for certain time through experimental. The results show that the magnetic field
strength will boost the luminous intensity and POD activity of the mung beans.
When the magnetic field strength is 0.6 T, the performance of the activity of
mung beans POD and the luminous intensity is the most obvious. But when the
magnetic field strength is more than a certain range the luminous intensity of
the mung beans weakens. This shows the increasing of the magnetic intensity of
the beans has played an inhibitory effect. At the same time as the magnetic
intensity of mung beans over-increases, activity of the POD does no longer
increase, but declines. External stimulation can affect plant leaves on the use of
solar energy capacity; and the increase of surplus- energy of the leaves can
inhibit the light-emitting and affect the photosynthetic performance of leaves.

Keywords: ultraweak biophoton emission, luminous intensity, POD activity.

1 Introduction

Delayed luminescence emission, a unique ultra-weak luminescence phenomenon of
living organisms, is a light-emitting phenomenon which is maintained for certain time
by organisms exposed to the outside light (electromagnetic field, etc.) for a period of
time. It takes place when the organism continuously change materials, energies and
information with the outside world and it is the important way for the light to absorb
and emit. It is closely related with differentiation of organism cells, signal
transmission, value-added control, and the internal sequence of organism. Delayed
luminescence is a window to react the function of organisms[1-3].

Biomagnetism is a Frontier Science on study the relationship between magnetic
fields and biology. We can get the information about biological macromolecules, cells,
tissue and organ structure through the bio-magnetic research. we can understand the
performance and the role of bio-magnetic in material transport, energy conversion and
transmission of information during life activities through it. There are a lot of research
about the effects of magnetic field on organismsmagnetic at home and abroad. They
obtained some valuable conclusion[4-7]. The magnetic field stress is one of the
important factors to affect plant growth. Research has shown that plant seeds after
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treatment by the magnetic field, can affect their the growth and metabolism such as
Photomorphogenesis and photosynthesis etc[8]. Experiment has confirmed that
magnetic treatment can stimulate the growth of plant roots and hypocotyls ,It also can
Increase in mitotic indexand root vigor. Magnetic field effects can provide more
energy for the life of plants and it also can provide a number of intermediate
production for the important biosynthesis of plants which is benefit for the formation
of seedlings and growth of new organs[9-11].The experiment takes mung beans as
material to measure the impact of different intensity of magnetic field stress on the
leaves’ delayed luminescence. It can tell the impacts of the internal physiological of
leaves with different magnetic field without damaging the original organizational
structure of biological samples, and it can provide certain reference to the study of the
impact of magnetic field stress on plant leaves by bio-physical method same as in the
MS Word font size points. Times New Roman is the preferred font.

2 Experimental Equipment and Methods

A. Experimental Equipment

Ultra-weak luminescence was determined by the BPCL luminescence-based
measuring instrument, which was developed by Chinese Academy of Sciences
biophysics institute. Its structure diagram is showed in Figure 1.
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Fig. 1. Diagram of BPCL

B. Experimental Material

Select the fresh-harvest, plump-eared and uniform size mung bean as experimental
material.
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C. Experimental Method

First, select six groups of mung bean (Each group includes 200 particles) in the Petri
dish with water immersion 5 ~ 6 hours, and then process the mung bean on different
field strength of the magnetic field for 20 minutes. After each measurement six
groups of petri dish will be added pure water and then be put into the calorstat settled
to 28 °C. Measure the bud length, luminous intensity and POD in turn of six groups
mung bean in petri dish at 8:00,14:00,19:00 everyday. Each time select five from each
group to measure the bud length with a ruler and the luminous intensity with BPCL-4.
When measuring the POD, randomly select 2 from the 5 to weigh their fresh weight,
and to obtain enzyme by grinding, centrifugation.. Add the quantitative drugs and
enzyme into the test-tube in turn to get the solution. There are seven test-tubes (one of
them is taken as a comparison). Keep them under the fluorescent lamp in a half-hour
while avoiding the interference of extraneous light. When the colors become blue,
measure their absorbance . The total test need to measure eight times, and is done in
three days

3 Experimental Results and Discussion

A. The Change of the Bud Length Stimulated by Different Magnetic Field
Strength with Time
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Fig. 2. The change of the length of bud of the seeds under different magenetic treatment with
different time

It can be seen from Figure 2: The Growth Status of mung beans is not show
significant difference at the beginning previous measurements with the different
magnetic field. The bud length with H=0T is in a middle level on t=48h and t=54h.
The Growth Status of mung beans treated by magnetic field show significant
difference. When H=0T, 0.6T,1.0T, the bud length is longer. The bud length is
becoming smaller as magnetic field strength continues to increase.
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These results indicate that a certain magnetic field strength of stimulation can
promote the growth of mung bean, but when the stimulus intensity exceeds a certain
range will inhibit their growth.

B. The Change of Luminous Intensity Stimulated by Different Magnetic Field
Strength with Time
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Fig. 3. The change curve of seed luminous intensity stimulated by different magnetic field
strength with time

It can be seen from figure3: luminous intensity of mung bean during germination
treated by different magnetic field strength shows a certain regularity. The luminous
intensity of mung bean with no treatment and treated by H=1.2T, 1.5T is smaller;
while the luminous intensity of mung bean treated by H=0.3T, 0.6T, 1.0T is greater. It
is just like the curve shows the intensity is lower at the both sides and higher in the
middle. The highest luminous intensity appears when H=0.6T.

These results indicate : Luminous intensity of mung bean during germination
treated by different magnetic field strength is remarkably affected. The luminous
intensity of mung beans increases as magnetic field strength increases at beginning.
However, when the magnetic field continues to increase, the luminous intensity of the
mung beans are no longer increasing, but are decreasing. This shows a certain
magnetic field strength of stimulation can promote the luminous intensity of mung
bean, but when the stimulus intensity exceeds a certain range will inhibit their
luminous intensity.

C. The Change Curve of Absorbency Stimulated by Different Magnetic Field
Strength with Time

It can be seen from figue4: The light absorbency of Mung bean has an obvious
difference at different time of growth. In the measurement the light absorbency of
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Fig. 4. The change curve of absorbency of light stimulated by different magnetic field strength
with time

each group after treatment by different magnetic field also shows a significant
difference. When t = Oh, the highest light absorbency of the two groups are the group
with H= 0.6T and the group with H=1T. When t = 6h, the light absorbency of each
group is in the same level, showing no obvious regularity. When t=11h, the light
absorbency of the middle groups 1is larger; while that of the group with no
treatment and the group treated with H=1.5T by magnetic field is smaller. When
t=24h, the light absorbency treated with H=1.5T by magnetic field is the biggest.
When t=30h , the light absorbency treated with H=0.6T by magnetic field is the
biggest. When t=30h , t=48h and t=54h , the light absorbency treated with H=0.6T
by magnetic field is the biggest. The POD activity varies directly with the absorbance
of biological tissue, that is to say, the absorbance of sample is larger, the POD activity
is stronger. The light absorbency in test have been obvious affected by the magnetic
field, which shows the POD activity also has been affected by the magnetic field. A
certain magnetic field strength of stimulation can promote the POD activity, but when
the stimulus intensity exceeds a certain range will no inhibit their POD activity.

4 Conclusion

From the analysis about luminous intensity and POD activity during germination of
mung bean treated by by different magnetic field strength, it can be proved that the
response of mung beans to stimulate from outside magnetic field is obvious.The
results of experiment show that : a certain magnetic field strength of stimulation can
promote the growth, the luminous intensity and the POD activity of mung bean
.When H=0T, 0.6T, 1.0T, the bud length is longer. The luminous intensity and the
POD activity of mung bean treated with H=0.6T is most noticeable , but when the
magnetic field strength exceeds a certain range , the luminous intensity of mung bean
is weakened. It shows that the uninterrupted increasing magnetic field will inhibit
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their luminous intensity. With the increase of the magnetic field, the POD activity of
Mung bean is no longer increasing but decreasing. It also indicates that external
stimulate can affect the utilization of solar energy of the plant leaves, and can let the
surplus- energy of the leaves increase so that inhibit the emitting and affect the
photosynthetic performance of leaves.
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Abstract. Virtual reality (VR) technology, as a new teaching media, has been
widely applied to teaching in colleges and universities. This paper introduces the
concept of VR technology and features, and analyses the application of VR
technology in teaching reform in higher education from several aspects, such as
teaching methods, teaching contents, teaching measures, teaching management,
and so on. And the advantages of VR technology applied to teaching are
discussed. The application of the technology is favorable to improving the
independent innovation capacity, self-learning ability of students, at the same
time, be able to make up for shortage of teaching conditions.

Keywords: Virtual reality technology (VR), teaching concepts, teaching
contents, teaching measures, teaching management.

1 Introduction

Since the 80's of 20th century, virtual reality (VR) technology has rapidly developed
with the support of multi-media technology, man-machine interface technology, sensor
technology and artificial intelligence and other disciplines [1]. It has been applied in
many aspects such as economic, cultural, military, and people's lives, and so on. VR
technology has become a hot topic the international scientific community concerned in
recent years. At the same time, VR technology also has infiltrated the field of teaching
at the rapid speed, and provided an excellent opportunity for the development of
education. VR technology has been successfully employed in educational applications
[2-6]. For education, VR technology can clearly express ideas of three-dimensional
space that will enable learners directly and naturally interact with the various objects of
the virtual environment, and participate in the development of changes through various
forms, thereby get the most freedom controlling and operating throughout environment
[7]. This paper will discuss the application of VR technology in teaching reform.

2 Virtual Reality

Virtual reality can be broadly defined as the use of computational methods to propel
users into a multimedia environment that simulates reality. Through the combination of
human--computer interfaces, graphics, artificial intelligence, haptic (touch and
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pressure feedback) technology, high-end computing, and networking, current
virtual-reality systems allow the user to become immersed in and interact with an
artificial environment. There are four essential components in any virtual-reality
simulator: a virtual world, immersion, sensory feedback, and interactivity.

A. Characters of VR

Virtual reality has been defined as “Immersion-Interaction-Imagination™ [8]. Virtual
reality (VR) is understood as the use of 3D graphic systems in combination with
various interface devices to provide the effect of immersion in an interactive virtual
environment [5]. In order to allow learners to interact with VR environments, it is
necessary to use special interfaces designed to input a learner’s commands into the
computer and to offer feedback from the simulation to the learner. Examples and
functionalities of various commonly used VR interfaces are listed in Table 1[8-9].

Table 1. Examples and functionality of various interfaces

Interfaces Examples Functionality
Input
devices
User position tracking, videometric (optical) Monitoring a users interaction
monitoring tracking, body tracking (posture and with virtual world
gestures)
VR Tracker-based Offering more functionality than
navigation navigation/manipulation(3D mouse), measuring position/orientation
trackballs
Output
devices
Visual Stationary displays (projection VR), Providing visual feedback from
displays Head-based displays, the simulation in response to users
Hand-based displays (Palm VR) input
Auditory Stationary auditory displays Providing synthetic sound
displays (speakers-based 3D sound), feedback to users
Head-based auditory displays interacting with the VR world
(headphones)
Input/outpu
t devices
Haptic Tactile displays, end-effector displays, Achieving physical touch and
displays robotically operated shape displays force an virtual object to user
operators

(Sources: Burdea & Coiffet, 2003; Sherman & Craig, 2003).

VR technology can simulate a variety of natural environment people longing for,
where the real feelings and experiences obtained by vision, hearing and touch. VR has
the characteristics of immersion, interaction, construction [8], etc.

1) Immersion
Users can feel it when they are in stimulant environment. The unearthly stimulant
environment can make the users not tell the differences between this and reality and for
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this, the users indulge themselves in the 3-D virtual environment which is created by
computer.

2) Interaction

Users can get to know the maneuverability of the materials in the environment and
can get the feedback from the environment.

3) Construction

The VR can not only review the environment which exists in the real world, but also
construct the environment which does not exist or never happen.

B. Types of VR System

Ivan Sutherland has introduced in a seminal paper the key concepts of immersion in a
simulated world, and of complete sensory input and output, which are the basis of
current virtual reality research. His challenge was to set the screen is a window through
which one sees a virtual world to make it looks real, acts real, sounds real, and feels real
[9]. Although it is difficult to categorize all VR systems, most configurations fall into
three main categories and each category can be ranked based on the different forms of
participation of users in VR as well as various degrees of immersion. These categories
include non-immersive (Desktop) systems, semi-immersive projection systems and
fully immersive systems [10], which are shown in Table 2[11].

Table 2. Types of VR systems

VR system Non-immersive VR Semi-immersive VR Fully-immersive
VR
Input Mice, keyboards, Joystick, space balls and Gloves and voice
devices joysticks and trackballs data gloves. commands
Output Standard Large screen monitor, Head mounted
devices high-resolution monitor large screen projector system,  display , CAVE

and multiple television
projection systems

Resolution High High Low-medium
Sense of Non-low Medium-high High
immersion
Interaction Low Medium High
Price Lowest cost VR Expensive Very expensive
system

(Sources: Burdea & Coiffet, 2003; Sherman & Craig, 2003).

1) Non-immersive systems

Users take part in the activity in the virtual environment through the computer screen
and they can interact with the virtual reality environment by various input devices, such
as a mouse. Users can see the virtual environment in all the aspects by the screen and
control the things in the environment. In this system, users can not put themselves into
the environment because of lackness of facticity. But this is very cheap, so this system
can be used widely.

2) Fully immersive systems

Users can use an input device to interact with the virtual environment, such as a
wired glove, the Polhemus boom arm, or omnidirectional treadmill. Because of the
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advanced equipment, users can indulge themselves into it. The feeling is perfect.
However, it is very expensive, so it is not used widely.

3) Semi-immersive projection systems

Many users can interact with each other in a same virtual environment through
computer which is created by a service. They can work together to achieve a common
goal. The client can be the desktop system or immersion system. [6]

3 The Application of VR Technology to Teaching Reform

VR technology has injected new vigor and vitality to the field of education. Because of
its many characteristics, VR technology provides a useful help to education innovation
for the education sector [10]. VR plays an active role in promoting the reforms of
teaching concept, teaching methods, teaching contents, etc.

A. Changes in Teaching Concepts

With the development of VR technology, virtual classroom, virtual labs, virtual library,
virtual campus and so on emerged in the field of education, which injected fresh blood
for the development of education, thus promoted changes in teaching concepts.

VR technology can simulate teaching, that is, teachers can build a variety of teaching
content that their students need through VR technology, so the students can learn
self-study. On the other side, VR technology can also simulate the vivid, life-like
learning environment for students, which will help students to gain knowledge from a
broad field of subject. The realization of simulation functions have changed the
previous teaching methods that "to teach" give priority to the "student-centered" and
"teacher-led, student-centered" teaching mode. Through the establishment of the
virtual teaching platform or application of VR technology, it mobilizes the initiative of
students and is conducive to student learning and reflection. With the use of the
interactive feature of VR technology, students can be targeted to teaching guide based
on the characteristics of each student, and will make great progress in academic
performance.

B. Changes in Teaching Methods

Teaching methods are generalized as the behavior adopted by teachers and students
during teaching and learning activities in order to achieve teaching objectives and
teaching requirements. Workable teaching methods include lectures, conversation,
demonstration, visit, experiment, practice, discussion, reading guidance, exercise and
other methods. The above-mentioned methods can not be a good role to play because of
limitations of weak teachers, lack of education funding, inadequate space in colleges
and universities.

VR technology can be a virtual teacher and counseling, that is, intelligent Agent can
be used as virtual teachers in the learning environment, and it can take on the
responsibility of "navigation" and "answer" to guide and help students to gain the
learning resources needed. VR technology can prevent "information” from filtering and
"resources” from losing. It can answer students’ issues according to the network
teaching resources. The realization of the virtual counseling make learners receive
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counseling in the absence of teacher and enhance self-learning ability. The emergence
of virtual teachers and counseling enable students and teachers to learn, communicate
and discuss from the constraints of learning time and place. VR technology will
increase the fun and user-friendly color, so as to improve the effectiveness of teaching.

C. Changes in Teaching Contents

According to various teaching programs in different colleges, instruction on the content
is different. The teaching conditions are an important factor affecting the organization
of teaching content. In many colleges and universities, some courses can not be offered;
parts of the course content already offered can not be instructed as a result of limited
teaching conditions. Boring, abstract and difficult to understand teaching contents are
the widespread phenomenon of college teaching. That will result in that students are not
interested in learning and do not understand the contents.

The introduction of VR technology in teaching makes the teaching content have a lot
of changes in both the external form and internal structure. The external form of
teaching can use three-dimensional virtual scene to simulate reality. The changes not be
saw, the objects or dangerous places not be touched, or even the events could not exist
in natural world or real life, can be shown through VR technology. In addition, VR
technology enable a variety of media information combined, organize and display the
content, build a knowledge structure by the way of the characteristics of human
cognitive approach during the process the organization of teaching content. This
network information organization is a non-linear structure, which can effectively
combine the organization of information formation and the diversity, complexity of
information content together, and provide students with dynamic, open, structural
cognition forms.

D. Changes in Teaching Measures

The traditional teaching measures can not meet the age requirements for education
owing to the increasing amount of teaching task and teaching effect demands. VR
technology can make the teaching measures to be scientific and cost-effective. VR
technology, as a means of direct transmission of information, provides visual,
multi-sensory audio-visual materials. It is introduced into teaching as a new type of
instructional media, and provides virtual reality scenarios for teaching, so that students
feel personally on the scenes, and the enthusiasm of students are mobilized. VR
technology provide an interactive platform for teachers and students and create a kind
of "self-learning" environment, in which teachers play roles as the main guide, and
students obtain knowledge and skills through interaction of the information
environment and themselves. In addition, VR technology can vividly show the abstract
concepts, principles of teaching, create a "virtual" learning environment to help
students grasp the essence of the concepts. VR technology allow students to
demonstrate around the assumption, close to or grasp the truth through analysis,
synthesis, comparison, induction, reasoning and other high-level thinking skills, which
will be favorable for formation of discovery learning styles and cultivation of
high-level thinking skills of students. That is one of the important contents of education
for all-around development.
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E. Changes in Teaching Management

Monitoring and evaluation of teaching quality is the main contents of teaching
management. At present, the higher education quality monitoring and evaluation
system is mainly from the following parts: evaluating teaching of students, student
feedback, inspection of teaching manager, testing period of teaching, attendance
classes of leadership, evaluating teaching of teachers, teaching feedback. The
implementation of these measures have brought the main problem is spending a large
number of human, material and time.

VR technology can be applied to the teaching quality monitoring and evaluation
system. Through the creation of a virtual evaluation system, teachers and students can
evaluate teaching and open the virtual forum in virtual space. With virtual characters,
one can carry out the evaluation of teaching with impunity, which has greatly enhanced
the authenticity, objectivity of evaluation and reduce man-made factors. VR
technology can create virtual classrooms. The image, sound system can be directly
transferred to examination system through the installation of monitors in the classroom.
The examination personnel can roam in virtual inter-classroom, and keep abreast of the
situation of teaching in each classroom. These random samplings will not only be not
aware by teachers and students, but will not affect the normal teaching order. So
teachers will aboratively prepare each lesson, and the quality of teaching will be
improved.

4 The Advantage of VR Technology Applied to Teaching

A. To Stimulate the Creative Thinking of Students; to Cultivate the Creative
Ability of Students

Students learn knowledge by the use of virtual reality systems. Its application has two
aspects. First, VR technology can reproduce natural phenomena or the changing course
of things that can not be observed in real life, provide vivid, life-like 1 learning materials
for students, and help students overcome their learning difficulties. For example,
complex physical phenomena such as nuclear fission, semiconductor conductive
mechanism can be demonstrated to the students by the use of VR technology during the
process of learning physics knowledge. On the other hand, VR technology can simulate
various assumptions put forward by students in the learning process. The assumption
result or effect can be directly observed through the virtual system. For example, in a
virtual the chemical system, students can combine the different molecules together in
term of their own assumptions, so computer will dummy the combinative materials.
Through these exploring learning styles, students may come up with new material. The
use of VR technology to explore the study will help stimulate the creative thinking of
students and cultivate the creative ability of students.

B. To Break the Space, Time Constraints; Cultivate Self-study Ability
of Students

The limitations of space can be broken by use of VR technology. The students can
observe the internal objects as large as the universe celestial bodies or as small as atoms
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and particles. For example, students can enter the virtual power plant, inspect running
of each generator and the linkages among components, and understand the entire power
generation process. That is not match for video media and practicality media. VR
technology can also break through time constraints. Some changes that will take
decades or even centuries to observation can be shown to the students to observe in a
through VR technology. For example, bio-genetic law of Mendel is testified by
experiments with fruit flies often will take a few months, but can be achieved in a
virtual class.

C. To Make Up for the Lack of Teaching Conditions, to Enable Students to Fully
Learn

A number of teaching experiments often can not be set up because of laboratory
equipment, laboratory space, teaching financial, and so on in practice teaching. The use
of virtual reality systems can make up for deficiencies in these areas, students will be
able to do a variety of experiments staying at home and gain the same experience as the
real experiments, which will enrich perceptual knowledge and deepen the
understanding of the teaching content. In addition, simulation experiments also avoid
the harmful effects of the real operation. The experiments that are dangerous or
hazardous to human health are anciently replaced by the general way of video, so
students can not directly participate in the experiment to obtain perceptual knowledge.
The use of VR technology for virtual experiments can remove this concern. Students in
a virtual lab environment can safely do all kinds of danger or harm experiments to
human. For example: a virtual chemistry experiments can avoid combustion chemical
reactions generated, and the risk of explosion.

5 Conclusions

VR technology, as a new instructional media, is applied in teaching, and adds a new
direction for teaching display and simulation. With virtual reality, teaching will be
more individualized, and teachers and students can operate and control learning
environment by new and effective ways. VR plays an important role in the exploration
and development of modern educational thinking, improvement of educational
technology level, transformation of the experiment environment, optimization of
teaching process, and promotion of higher education reform. However, it should be said
that VR technology in China is still in its infancy [6], there are still many unresolved
theoretical issues and not overcame technical obstacles. In addition, its expensive price,
cumbersome equipment, poor graphics and other factors also affected popular
application in the teaching.
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Abstract. Sports master extremely lack of computer application ability, and it is
difficult to adapt to the demand of the sports development for talents in
information society. Education can shoulder the responsibilities of recultured of
the computer application ability of Sports master. This article is based on
characteristics of sports and the "White Paper" on the talents in university
requirements of computer application ability, propose that sports master should
have computer knowledge and application ability. And based on the
characteristics of sports master education, it has constructed the system of little
hours and modular elective courses for the cultivation of the computer
application ability. Therefore practical program about the cultivation of ability by
courses teaching is proposed.

Keywords: Sports master, sports master’s education, computer application
ability, cultivation, courses system.

As information technology continues to develop in depth, the process of information in
all areas of society continues to accelerate. In the field of sports, especially in sports
science, sports management, physical education and other aspects, information
technology has become the most important work. This requires that relevant personnel
engaged in such work should have a strong computer application skill. Currently, these
workers are mostly young people, the majority of which are Sports master. Therefore,
the computer application ability of sports master does influence the promotion and
implementation of the concept of sports science information, management information,
education information, which affects the development of entire sports in the
information society as a whole.

1 Analyze the Necessity of the Recultured of Computer
Application Ability

If education is seen as a system, which is composed of input, output and intermediate
dispose process, in that way, input is the basic knowledge of students, and output is the
national, social and personal needs or the knowledge and ability to identify, the disposal
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processes is specific implement process of education. Nowadays what society needs is
education-oriented. Essence of education lies in bridging the gap between social needs and
knowledge and ability of the training targets. Then whether it has the gap and how much
does the gap between computer application ability of sports master and society needs?

First let’s look at the output. After searching for 50 sports master graduated in
2004-2008, we have found that those students, who possess the necessary computer
skills, most have received more attention at present. After analyzing the demand to be
made by the desired employer in 2004-2008, it shows that in 2004, priority requirement
in proficiency on the office software; in 2006, in addition to the skilled use of office
software needs, it concerns more about web production capacity. At the same time,
some scientific research units of sports have made a request of predominating
professional research aids. For example, whether master of sports training can edit the
game video and extract key frame images or not. In 2008, in sports research, sports
information management, physical education information in the computer applications
involved, more specific requirements on application ability are needed. For instance,
motion simulation, psychological test software development, small-scale information
management system development and management, and so on. This shows that as the
increasing extent of the information society, the requirements of employer for sports
master is limited not only to the requirements of professional competence, and their
computer skills, but also to the ability of obtaining information and supporting research
capacity have become increasingly demanding.

Next let's look at the input. Sports master are mostly from undergraduate related to
majors of physical education. Therefore, information technological education, which is
at undergraduate of sports level, has a direct impact on computer knowledge and ability
of sports master. In the year of 2008, the first “Computer Basic Course about University
Forum”, research on computer education for undergraduates is only one paper in the
166 special topic reports and papers for written communication, less than 1%. Because
of undergraduate education in the physical education level extremely lack researching
on information technology, information technology in undergraduate education level
have not its own independent and unique programs and educational materials. The
frustration has led to follow the trend of the teaching objectives, whether it has been
implemented is not clear, just by not more than 56 hours of teaching content of basic
computer course [1], and has always been not to change for a few years. At the same
time, students are not enthusiastic because of the irrationality of evaluation
methods.Due to the basis of undergraduate education, the sports master lack basic
knowledge of computer and use of information technology to carry out targeted
secondary research, graduate students are even more difficult.

Look at the disposal process, at present, education stage of graduate students, few
schools will set the courses of computer applications to minor course in the graduate
education level, in addition to the corresponding computer disciplines. There is almost
no chance to make up the defects of knowledge through the courses.

To sum up, there are significant differences among the lower basis points of
computer application of the sports master with the increasing demand of the employers.
To bridge the differences, it is only completed in the stage of graduated education.
Otherwise, it is not only negative for the future employment of sports master, but also
will bring obstacles to sports development of China. This process of education, which
will cover and improve the computer application ability of sports master, is called
recultured of the computer application ability.
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2 Analyze the Approach of Recultured of the Computer
Application Ability

Recultured of information technology for the ability of sports master has the following
two ways: firstly, by course teaching to achieve the goal of recultured. Secondly, in
order to achieve the goal of recultured through research and practice in the project,
there is an absolute advantage in course teaching for the general improvement of the
computer application ability of sports master, However, the direction of their research
for students lack specificity, and it is impossible to set undergraduate course teaching
for this. Through independent study in the research process of project, although
targeted, but for most sports master, their basic computer knowledge and skills are
weak, inadequate and difficult. Therefore, to construct the system of little hours and
modular elective courses has become the most appropriate way to effective realization
of the re-cultivation for the computer application ability of sports master.

3 The System of Little Hours and Modular Elective Courses

Little hours and modular elective courses program is base on  { Basic Requirements of
Computer Basic Courses Teaching for Non-computer Profession in the Colleges and
Universities) , which is from the " White Paper", in line with the principles of little
hours, more choices, strong function, large information and high practical to plan. The
embodiment of courses is modular form, to maintain the relative independence of
modules in the horizontal and maintain the knowledge gradient of modules in the
vertical. The demand of the development of sports is a guideline of setting up the
courses. The nature of the elective, allowing students to study according to their
different researching directions, selected to study. The system of little hours and
modular elective courses consist of three modules of 18 hours of courses. Module 1 is a
basic skills training modules and its training objective is basic ability to handle
multimedia material; Module 2 as a training module of knowledge framework, a
creation of static web page and facture multimedia courseware, its training objective is
to establish a basic knowledge framework, which is required by the production of static
web pages, based on the multimedia material and the concept of basic knowledge
framework,which is required by the production of multimedia courseware. Module 3 is a
module of basic applications for the database, its training objective is the application of
database.The knowledge of three modules laid the basis for scientific research,
management and information in education of sports. Although there can be no more time
to teaching the knowledge-depth, the course allows students have a comprehensive and
summary understanding of the demand of computer applications. When the students
need it in the future, they know what to learn and where to start learning.

3.1 The Module of Culture Basic SKkills

In this module, students can carry on basic process of the various types of information,
related in the study and research in the future and be better understanding of the
selection and application of material by the effective use of 18 hours of teaching.
Specific teaching objectives and content as follows:
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(D Grasp the installation methods of many typical Office, graphics, file
compression, conversion of file format, audio and video editing softwares such as
Offices, Photoshop, Fireworks . WinRAR, WinAVI, Video Converter, Ultra
Video Converter, Ulead Video Studiod.

@ Learn to complete the creation and editing of the article directory by use of Word
software; Complete the conversion and insertion of the indicate symbol of sports;
Complete the basic mathematical statistics by use of Excel.

(®Learn to set the sizes of pictures in Photoshop or Fireworks, learn to the local
modification, editing and image synthesis of pictures.

@ Learn to use Flash and other two-dimensional animation softwares, producing
animated graphics to indicate—stick picture.

®) Learn and acquaint the basic use of some softwares, such as WinRAR, WinAVI
Video Converter, Ultra Video Converter, Ulead Video Studio and so on, for
example, the compression and uncompressing of files; the conversion of different files
format; the basic editing of audio and video.

®Acquaint the features of Baidu, Google and Sohu and other search engines and
learn quickly search by keyword and the method of quickly download and preservation
the necessary materials.

To consolidate and improve the ability of processing word and form by learning the
various types of software and learn the editing methods of multimedia material, a more
profound understanding of the effect of multimedia material in scientific research and
education of sports. To judge the reasonableness of the application based on the
principles of selection and application. To achieve the culture of the demand of basic
computer applications ability in sports science, sports management and physical
education.

3.2 Cultivate Module to Form the Knowledge Framework of the Creation
of Static Web Page and Multimedia Courseware

Web production is the basis of the network management of information. Although it
was added as an obligatory course of computer basic course that the course of the
production of static web in the "White Paper” [2], it is not be implemented in some
colleges of sport in China. Because of this, it is still blank that the knowledge and skills
of the production of web pages for most of the sports master after graduating. At the
same time, the capacity of the production of multimedia courseware becomes more and
more important, in terms of the pendent’s of the direction of physical education, most
of them will become teachers of physical education in the future. In despite of some
colleges or universities of sport set up elective courses for students to the production of
multimedia courseware in the stage of undergraduate education [1], but for various
reasons, the effect of teaching is not satisfactory.

To make up the knowledge, two basic contents in this module are the production of
the static web page and multimedia courseware. It is impossible to achieve the target
that grasp the two kinds of knowledge and the production capacity through 18 teaching
hours. How can students acquire more knowledge and make knowledge more
malleable only in 18 hours? Which becomes the most important issue in designing this
modular? The best solution is to locate this module to the establishment of the



The Analysis and Research of the Recultured of the Computer Application 161

knowledge framework, which allows students to fully understand the production of
web page and multimedia courseware. Those enable students to understand the role of
various types of software and the relationship between various materials in the process
of creating web pages and courseware production. Establish the main function and give
attention to the effect.

In the course teaching of creating web pages part, it makes the Dreamweaver web
pages as the main structure and the application of the shaped function code as
complimentary parts, and gives students the understanding of the production of web
page. It can tell the students how to use the color, composition of a picture, and the
rational use of multimedia elements by comparing demonstration to make the students
form a design concepts of clearset framework, full-featured, aesthetic web interface
design, and to understand its design method. At the same time, graduate students for
physical education, courseware creation also follows the teaching methods of creating
web pages, through the interpretation of Authorware software, the most basic use of six
icons are given. Through reading a lot of cases, so that students can develop a concept
of courseware creation.

3.3 The Module of Basic Application Ability of Database Technology

Database is the basis of information management technology, and it is the core and the
foundation of information technology. Currently, any kinds of systematic information
management are inseparable from the support of database technology. Therefore, the
database was regarded as a basic teaching of computer applications course in one of the
five technology applications course in the "White Paper”, by the Education Ministry
teaching steering committee in of computer science and technology [2]. However,
many of our institutes and universities of sport has not implemented the spirit of "White
Paper" spirit at present. As a result, it is very deficit that the database technology of
sports management master and it is difficult to implement the research of informational
management of sport. It is imperative to make up the knowledge of database
technology. Database course is a strong theoretical course rather than purely technical
course, but as for sports master it is a very difficult task to simply accept the theory,
therefore, this module will explain and teach, based on the development and use of a
small information management system, built by Access database. By conceptual model
of the database and common data model to enable students to master the principles,
procedures and methods of relational database systems. At the same time, for the basic
database operations, such as insert, delete, modify and so on carry on intensive training,
and introduce the functions and operations of index and sorting,so that students master
the basic operations proficiently after grasping basic concepts, and knowing the
complex operation based on basic operations.

4 Summaries

In today's knowledge society, learning is life long for all walks of life. In the culture of
computer application ability, “To give the fish no better than to give the method "; “it is
better to teach the way of thinking to learn than to teach the technology”. At present, it
has become the objective that culture specialized talents of research and teaching and a
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large number of high-level applied talents in the new era of master education after the
analysis and research of the culture objectives of master education. The cultivated
targeting of most graduate students must be applied and compound. One expert pointed
out that the social demand for high-level talents is diverse, so the graduate cultivation
objectives should be diversified. The embodiment of diversity not only at the
vigorously development of all types of professional degrees, but also, in the each
degree, flexibility to develop goals and set the course according to social needs [3]. It
will help to the cultivation of information literacy of sports master that the recultured of
the computer application ability of sports master in China, making the students be
applied and compound talents in information society [4]. The most reasonable and
feasible options and approaches to achieve culture objectives are the construction and
implementation of the system of little hours and modular elective courses. It will also
be a booster for the reform of graduate education.
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Abstract. WLAN MAC layer implements Point Coordination Function (PCF)
for real-time traffic. The polling overhead and null packets wasted bandwidth
when the polled station has no data to send. To increase the channel utilization
and reduce the delay of real-time packets, presents a modified polling scheme.
Adaptive polling scheme adopts a dynamic polling list to reduce unnecessary
Polls and Null packets, and uses moredata list with extended PCF scheme to
utilize the remaining CFP. Unpolled station utilizes real-time uplink protocol to
transmit real-time multimedia packets in CP. Simulations show that the
proposed scheme reduces the poling overhead and the delay of real-time traffic,
and improve the throughput of real-time traffic.

Keywords: WLAN, PCF, Real-time, Multimedia.

1 Introduction

IEEE 802.11 Wireless LAN (WLAN) has become a widely used Internet access
technology. The 802.11 MAC incorporates two access methods: the mandatory
Distributed Coordination Function (DCF) and the optional Point Coordinator
Function (PCF) [1].

DCEF is a contention-based protocol, which uses the Carrier Sense Multiple Access
with Collision Avoidance (CSMA/CA) protocol for supporting asynchronous traffic.
Since wireless stations must content to access the wireless medium in the DCF, the
medium access delay for each station cannot be bounded due to high load. Thus, DCF
was especially used to support best effort data transfer.

In order to support real-time traffic such as audio and video, the PCF has been
included in 802.11 to provide sufficient delay guarantees. PCF is based on a
centralized polling procedure controlled by a Point Coordinator (PC) at the Access
Point (AP). PC periodically polls stations and gives them an opportunity to transmit
packets. PCF provides contention-free service for real-time traffic. The biggest
disadvantage of PCF is that a lot of bandwidth is wasted by sending polls and NULL
data when stations have no data to send. In order to reduce the overhead and increase
the channel utilization, some works have investigated the performance of the PCF
when used to support real-time traffic, and modified the standard PCF [2-11].
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AURA GANZ[4] etc design the SuperPoll, which includes list of station that will
be polled during a current CFP. And utilize the chaining machine in which each
packet resends in its turn the SuperPoll message appended to its packet to improve the
performance of multimedia applications. SuperPoll message append in the header of
every sent packet, increase overhead. The work in [5] proposed a modified version of
PCF called M-PCF for improving QoS, but it can’t resolve the hidden node and Null
packet problem.

Another modified PCF was introduced in [6, 7], modified PCF reduces the channel
under-utilization due to polling overheads and null packets that occurs in the standard
PCF. A. Kanjanavapastit [9] proposes a modified PCF with priority scheme, which
reduces the channel under-utilization due to polling overheads and null packets that
occurs in the standard PCF, and increases the utilization of channel. Meanwhile, the
dynamically polling strategy is adopted to decrease the overhead due to NULL
package and CF-Poll when stations have no data to send [10, 11]. These algorithms
don’t avoid unsuccessful polling. When a voice packet arrives, the station may
transmit it in the next PCF. Waiting for the next polling cycle increase the delay, if
the voice sent in the PC, which might result in a NULL packet in the next CFP cycle.

To improve the efficiency of the PCF, we propose a modified polling scheme,
which consists of the adaptive polling list and real-time uplink protocol. Polling list is
adaptively adjusted by the PC, which resumes the remaining PCF by extending
polling list. Unpolled station that is not in the polling list and pollable tag is FALSE,
it uses real-time uplink protocol to transmit real-time multimedia packets in CP, then
adds into polling list. Simulation results show that proposed scheme achieves better
performance than the standard scheme in 802.11 WLAN for real-time multimedia
applications.

This paper is organized as fellow: section 2 provides a brief description of IEEE
802.11 PCF protocol. Section 3 presents the algorithm of modified polling scheme for
real-time multimedia services in wireless local area networks. The performance
simulation is demonstrated in section 4. Finally, the paper is concluded in section 5.

2 Overview of PCF

In order to support real-time traffic, the IEEE 802.11 MAC adopts an optional access
method called a PCF. The PCF is based on a centralized polling protocol where a
point coordinator located in an access point provided contention-free services to the
wireless station associated with a polling list. The AP defines a periodic superframe
composed of a Contention Free Period (CFP) and Contention Period (CP), as show on
Figure 1.

PC controls the medium by broadcasting a Beacon. At the beginning of every CFP,
the PC sends a Beacon frame to all stations in the basic service area (BSA) after the
AP confirms that the medium is idle for PCF-inter frame space (PIFS). PIFS is
smaller than a DIFS period, but longer than the SIFS period. Beacon frame contains
the information on the maximum duration of the CFP, beacon interval, and BSS
identifier. All stations in BSS set their NAV and not to send any packet in the CFP
after receiving a Beacon. During the CFP, the AP polls the stations present in the
polling list according to the order and periodicity defined by the scheduling
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mechanism. The PC sends a DATA+CF-poll frame or CF-poll frame to each station
in its polling list. The station responds by sending a DATA+CF-ACK frame if it has
data to send or a Null packet (CF-ACK) frame if it has no data to send at that time. If
the PC receives a DATA+CF-ACK frame, it can send a DATA+CF-ACK+CF-Poll
frame, or CF-ACK+ CF-Poll frame. If a station receives a CF-Poll from the PC, it can
respond to the PC with DATA frame or a NULL frame. The PC continues to poll each
station until it reaches the maximum duration of the CFP and the PC can terminate the
CFP by sending a CF-End frame. The transmissions during the CFP are space by
SIFS periods. But PC waits for a PIFS period and moves on to the next station in the
polling list if it fails to receive an ACK for a transmitted frame.

‘ontention Free Period Contention Period

Cs
SIFS SIFS SIFS.
31 « E |§ E F
B DI1+P1 ‘ D2+A+P2 ‘ P3 P4 = | END
Tl+A NULL
I JEe e L

PIFS SIFS SIFS PIFS

B: Beacon DI1+P1: Downlink data with Poll T1+A; Uplink data with Ack

P: polling END: CF END

Fig. 1. SuperFrame

3 Modified Polling Scheme

It’s well known that sending CF-Polls and Null packets waste a lot of bandwidth
when stations have no packets to send. In order to overcome the under-utilization
problem we propose a modified polling scheme.

3.1 Adaptive Polling List

1) Remove a station from polling list. In order to count the number of Null packet sent
by each station, AP sets Null counters (Ncounter) for each station in polling list, each
Ncounter is initialized by 0. If a station transmits a Null packet in the current PCF
round, PC adds the correlative Ncounter by one and shifts it into the tail of the polling
list in next CFP, otherwise set Ncounter to 0. When Ncounter is achieved or superior
to the threshold, PC will remove the station from polling list.

2) Record a station in polling list. When real-time packets such as voice arrived at
a station that isn’t is polling list, the station transmits the first voice packet to AP in
CP in current SuperFrame. When the AP receives the packet, PC records the station in
header of the polling list and initializes correlative Ncounter by 0. The station will be
polled starting from the next CFP. To avoid unbound-time delay of real-time packet
in CP when CP is very congested, we tell the different priority level by different inter-
frame space between real-time packets and non-real-time packets, see section 3.2.

3) Extended polling list. The throughput of PCF degrades because of waiting for
CFPMaxDuration to expire when there are only few stations in the polling list. To
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alleviate the idle time on waiting for CFPMaxDuration to expire, two solutions can be
used: to terminate the CFP immediately or to resume the remaining CFP until the
CFPMaxDuration elapsed [8]. Terminate the CFP immediately is not an efficient
means, we resume the remaining time of the CFP and extend the polling list. We
extend the CFP by adding the station into the tail of polling list which has more
packets to transmit in current SuperFrame. The algorithm as follows:

If (polled_station->moredata==TRUE)
{insert (polled_station, moredata_list);}
If (polled_station==polling list_last)
{ If (CFP_Duration<CFPMaxDuration)

{ copy (polling_list);

Append (polling list, moredata_list);
}
}

The algorithm of adaptive polling list as follow figure 2:

head Current lastelement tail

3 G330

et
d shif to tail
¢ from polling I

Neounter= thres|
Ncounter> threshold delet

Fig. 2. The algorithm of adaptive polling scheme

3.2 Real-Time Uplink Protocol

1) Every station in the BSS maintains a counter (Null-counter), which is used to count
the number of Null packets. When a station is polled in CFP, it transmits Null packet
to ACK if there is no real-time packet in the station. The initial Null-counter value is
0 and it is increased by one with consecutive unsuccessful polling. When the counter
equals its threshold, the station will be removed from polling list by AP, so the
pollable flag in the station is tagged by FALSE.

2) Real-time packets transmitted in CP. When one real-time packet arrives at a
station, the station contents the channel to transmit the real-time packet in CP if the
pollable is FALSE. The real-time packet is superior to non-real-time packet. To
possess minimum time delay of real-time packets, we adopt the different inter-fame
space to tell different priority. If the channel is idle for PIFS, the station that gets real-
time packets transmits RTS to content channel. The AP receives the RTS then
responses CTS to ACK. The real-time station receives the CTS, after waiting for
SIFS, it sends real-time packets. The process of real-time transmitted in CP as shown
in figure 3. The AP receives the real-time packets, records the station in the polling
list. The station sets the pollable to TRUE.
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Fig. 3. Process of real-time transmitted in CP

3) Set More Data field. If any polled station that has real-time packets, the station
needs to transmit more than one packet. It sets the “More Data” field in the header of
the transmitted packet to alert the AP. When the AP detects the “More Data” field in a
data packet, the PC inserts the station into the moredata list. The PC knows that there
is more real-time data to transmitt, it will not end the CFP if the remaining CFP is not
zero. The first station in the moredata list continues sending after the last station in the
polling list has finished and then the second etc.

4 Simulation and Result

We evaluated the performance of the modified polling scheme by comparing it to the
standard PCF. This paper uses all the parameters for Direct Spread Sequence
Spectrum (DSSS) physical layer used in IEEE802.11b.
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Fig. 4. Average delay
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Fig.4 depicts the delay of some normal stations and real-time stations. Normal
nodes transmit real-time data with standard PCF, real-time nodes transmit real-time
data with modified polling scheme. From the figure, we see the delay of real-time
nodes less than the normal nodes.

5 Conclusion

To increase PCF performance of IEEE802.11 WLAN, an efficient polling scheme
based on adaptive polling list is presented, which consists of adaptive polling scheme
and real-time uplink protocol. Adaptive polling scheme uses a dynamic polling list to
reduce unnecessary Polls and Null packets, and uses moredata list with extended PCF
scheme to utilize the remaining CFP, alleviates the wasted time in PCF on waiting for
CFPMaxDurartion to expire. Station maintains Ncounter to count the consecutive
Null packets. Any station which is not in polling list uses real-time uplink protocol to
transmit multimedia data in CP. If the station successfully transmits the real-time
data, the AP records it in the polling list. Station sets More Data field when has more
than one real-time packet to notify the AP. Simulation results show that proposed
scheme achieves better performance than the standard scheme in 802.11 WLAN for
real-time multimedia applications. The proposed schemes reduce the poling overhead
and the delay of real-time traffic, and improve the throughput of real-time traffic.
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Abstract. Microwave technology is a compulsory course for the students of
electronic engineering, and it is also one of the most difficult and abstract
acknowledged courses for the students. Therefore, it is very important to inspire
students’ interest, promote their studying efficient, and change their passive ways
of studying. In this paper, in order to improve the understanding and innovative
capability of students, the reform and research on the teaching of microwave
course is proposed.
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1 Introduction

In modern society, microwave and radio-frequency technology have been spreaded to the
every side of our lives. There are a lot of business applications, including cellular phone,
Wireless Local Area Network(WLAN), millimeter wave collision avoidance radar in car,
communication satellite, global positioning system(GPS), radio-frequency identification
technology, ultra-wide band wireless communications, which are closely and inseparably
related to the development and research of microwave and radio-frequency new
technology.

As the rapid update and popularization of wireless communications technology,
microwave and radio-frequency technology will produce a marked effect in the
electronic information fields in the foreseeable future.

Microwave is a basic course of electronics and information engineering and is also
an important part of our major trains talented people with knowledge system. In this
course, students will first meet some new knowledge in the microwave and
radio-frequency engineering, such as the theory of distributed parameter circuit, field
and microwave network, all kinds of microwave device and so on. These content are
too theoretical and too much new and abstract concepts make our teaching difficult.

The teaching result shows that what the students have learned after the microwave
course are just a bunch of microwave formulations. Their understanding for microwave
still remains on the level of abstract and can't apply the theory to practice which
incarnates in thier specific work is lacking of professional thinking and the capability
of practice and innovation.
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In this paper, the author will introduce how to improve the students' interest to study
and understand this subject, and innovative capability in teaching of microwave course.

2 Building Up the Foundation

Microwave technology is a course that involves a series of professional course
knowledge, such as functions of complex variables, linear algebra and circuits,
especially the electromagnetic fields and magnetic waves which is the basic of
microwave technology studying. Therefore, if we spend two classes reviewing the
theory about circuits, electromagnetic fields and magnetic waves before the course
begin that the knowledge system will more consistency, and the students can lay a firm
foundation for understanding microwave technology.

As there are too many theories and formulations, it’s not easy for the students to
establishes the physical concept and it makes them feel that this course is not practical
so that they are not interested in it. Therefore, we need to introduce some background
information consciously, like introducing the radio frequency technology and its
importance in mobile communication, radio-frequency identification(RFID) and its
broad prospect to be applied. In this way, students' understanding and interest can be
improved and it also makes the course content advance with times and introduce the
latest developments and results to students effectively.

3 Choosing the Key Points of Teaching

In the teaching process of the microwave technology course, we should avoid
inculcating students with a lot of new contents and formulations which make them
confuse and arise the feeling of being feared. Thus, to help students have a good grasp of
the basic of learning and standing, we should focus on the important formulations and
contents. For example, in the course of metal waveguide, as the shapes of metal
waveguides are different, we can get different formulations from electromagnetic field,
but what the important points we should introduce to the students is: the electromagnetic
analysis of metal waveguides are based on the basic of Helmholtz equation by variable
separation. Different shapes of metal waveguides lead to different boundary conditions,
then the electromagnetic expression of metal waveguides is different in different
boundary conditions. As a result, the students will have a solid foundation of learning
and standing which helps them memorize and analyze different kinds of metal
waveguides.

At the same time, the emphasis also should be placed on developing students'
thinking capacity in the teaching of the microwave technology. For example, in fact, we
can analyze the microwave transmission line accurately by the way of analyzing
electromagnetic field, but the analysis for electromagnetic fields so complex that it
can't be used in practice, the equivalent circuit model is usually be used which makes
the microwave transmission line equivalent to a circuit, and then using the method of
circuit analysis to study the transmission line. This is the idea of changing the
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electromagnetic field to circuit and it's a key point that should be noted in the teaching
of microwave transmission line. We can further lead students to extend the idea to their
future learning and research. For the study of complex problems, the strategy that we
adopt to analyze and study is usually reducing the problem gradually, then excluding
the secondary contradiction and grasping the principal contradiction, what we can is
the approximate solution of the complex problem at last.

4 Using all Kinds of Teaching Methods Helpful

Microwave technology is built and developed on the basic of the theories
electromagnetic fields and electromagnetic waves, as they are invisible and intangible
in practice that it's so difficult for students to understand. Therefore, to better
understand the microwave technology, a variety of teaching methods need to be used,
like using the multimedia technologies and the RF tools of Matlab(a version of 7.0 or
higher ) to show the contents of the course vividly by the way of animation or image.
These contents, such as the travelling wave of transmission line . the field
distribution of waveguide, the mixer, the design and simulation of filter, can be
vividly expressed by dynamically graphic, which greater improve the understanding
and interest of the students.

The teachers should give full play to the initiative of the students and develop
interactive teaching, get the students to discuss in class for some key point and then to
guide them think and speak. In the meanwhile, encouraging the students to ask the
questions that they don't understand or be interested in. Besides, discussing with the
teachers by network should also be encouraged, like building a QQ group. providing
the e-mails of the teachers, which make the students can communicate with the teachers
in advance. These measures can promote the learning activeness and confidence of the
students and increase their interest and confidence for taking up a job of microwave in
the future.

5 Helpful Hints

The learning and use of microwave CAD software is the direction of the development
of microwave course in the future. Students can verify the result of problems assigned
in the text readily by microwave CAD software, the feedback will make them confident
and know that their efforts in the learning of microwave are rewarded, their interest of
learning and design will be aroused. Besides, using the microwave CAD software in
class develop their skills which help a lot when they after graduation. So far, a host of
software manufacturers come up with special microwave CAD software, but the
business edition of these software are very expensive. Fortunately, some software like
university teaching use can have a discount, even offer free edition for students. The
software we used at present is the ADS designed by AGILENT company, by applying
for the use of free trial edition, students can get a month free trial right. Fig. 1 and Fig.2
are the schematic diagram and territory designed by students by using ADS.
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Fig. 2. The territory diagram designed by students

6 Attaching CAD Software

The content of microwave course is difficult and abstract, it's put the cart before the
horse if the examination concentrates on the memorization of the contents and
formulations, even the students can get 100 points. The examination is better to focus
on the understanding and applying of the fundamental concepts of microwave and the
design capacity. The teachers can assigned a few designing homework, then the
students will study and write some short treatises after they look up some information.
In this way, the thinking ability and innovative ability of students can be trained
effectively. Not only the exam results but also the usually results should be calculated
when judging the results of students, and the final exam should try to choose open—
book or Semi-open-book examination. As a result, the situation that students only
focuses on remembering formulations and ignoring the fundamental concepts and
theories can be gradually redeemed.
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7 Summary

In this paper, we introduce some ways and measures to improve teaching quality and
deepen the reform. The microwave technology is still in the rapid development, and
then the teaching reform will be a long-term hard work.

Our teaching reform and research are still at the beginning stage, more work should
be done in the future.

As a microwave teachers, in addition to teaching, we should actively participate in
the research of relevant fields and tracking cutting-edge issues. In this way, with the
practical experience, our teaching will more interesting, and then the students feel real
and kind, the course will have good effectiveness.

Acknowledgment. The paper thanks for the supported of Guangdong College of
outstanding young creative talents cultivation project of LYM10035, Guangdong
Provincial Agricultural Mechanization Scientific Research Projects, Public sector
(Agriculture) scientific research special funds project of 20090323-06.
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Abstract. According to the problem existing in the teaching of microwave
technology, such as the course was abstract, difficult and complex. The microstrip
BPF (Band Pass Filter) design is adopted in the practical teaching of microwave
technology, including calculating, soft simulation, optimization, layout design and
simulation. The students can easily understand and enhance their professional
ability.
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1 Introduction

Microwave technology is a compulsory course for the students of electronic
engineering, and it is also one of the most difficult and abstract acknowledged courses
for the students. The experiment is an important bridge that connects the theory and
practice, how to change the abstract knowledge to clearly understanding is an important
work in the practical teaching of microwave technology.

In this paper, the author will introduce some experience that adopting the microwave
circuits design in the practical teaching of microwave technology, including
calculating, soft simulation, optimization, layout design and simulation, which makes
the students can easily understand and enhances their ability of understanding and
creativity.

2 The Principle of Microstrip BPF

BPF or “band pass filter” is a device that allows the passage of frequencies of a certain
desired range and rejects or blocks those that go below or above the particular range,
which is in contradiction to the concept of band stop filter.

The microstrip BPF is a type of microwave filter which is widely be researched,
different kinds of microstrip BPF have different properties. It’s one of the important
components in modern electronic system.

According to the theory of transmission, each microtrip can equivalent to a short
segment of series inductance and parallel capacity. Coupling capacitors and
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Fig. 1. The typical structure of the microstrip filter

inductances also need to be considered in parallel coupled line. Suppose each
microtrip’s characteristic impedance is Z0, the length of mutual coupling part is L, the
width of microstrip is W, the distance between the every two microstrips is S, even
mode characteristic impedance is ZEa and odd mode characteristic impedance is ZO.
As single cell circuit can not get good frequency, we can get that by the way of
symmetrical cascade as shown in Fig. 1. It consists of connected parallel coupled-lines
which are also symmetrical. Each length of coupled-line is about a quarter of
wavelength (for the center frequency) and constitutes the resonance circuit.

3 The Design of Microstrip BPF

To match the needs of modern electronic information industry more closely, and
according to the future trends, we assign the design specifications for students, as
follows:

1. Pass-band is 2.4 —2.5GHz;

2. The insert loss of pass-band should less than 2dB and the fluctuations less than
1dB;

3. The loss of below 2.2GHz and over 2.7GHz should more than 40dB;

4. The port reflection coefficient should less than -20dB;

According to the design specifications, we can choose parallel coupled microstrip to
constitute the filter which is chebyshev. The detailed parameter design includes the
following steps:

1. As the pass-band is between 2.4 to 2.5GHz and the insert loss of pass-band should
less than 2dB, choosing the order of the filter N as 7 by looking up the diagram that the
chebysheyv filter attenuations with frequency.

2. As N=7 and pass-band fluctuations less than 1dB, identifying the value of
ripple low-pass filter prototype components are g0, gl, g2, g3, g4, g5, g6, g7,
g8.

3. According to the parameter of prototype, writing programs by Matlab and
calculating the odd and even mode characteristic impedance of each section. As
follows:
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zel = 61.4509, zol =42.2398,

ze2 =52.2620044800, zo2 =47.9260044800 ;
ze3 =51.8214168050, zo3 =48.3024168050 ;
ze4 =51.7610041800, zo4 =48.3550041800 ;
2e5=51.7610041800, zo5 =48.3550041800 ;
2e6 =51.8214168050, zo6 =48.3024168050 ;
ze7 =52.2620044800, zo7 =47.9260044800 ;
ze8 = 61.4509, zo8 =42.2398.

4. According to the odd and even mode characteristic impedance of each section,
identifying the microstrip parameter of each section by using the calculating tools of
microstrip LineCalc in ADS.

Fig. 2. Calculating the parameters of the parallel coupled

By using the calculating tools of microstrip LineCalc as shown in Fig. 1,we can get
the each section of microstrip’s parameters W,L and S(As symmetrical, just identifying
the previous 4 sections only.). As follows:

W1=1.375, S1=0.514544, L1=17.2257 ;
W2=1.500750, S2=2.21198, L2=17.0049 ;
W3=1.50348, S2=2.6216, L3=17.0094 ;
W4=1.50383, S4=2.69423, 1L4=17.0104 ;

5. Setting board parameters. We choose the common FR4 as circuit board, its details as
follows: H: the length of the substrate(0.8 mm) ; Er: the relative dielectric constant of
the substrate (4.3) ; Mur: permeability(1); Cond: metal conductivity(5.88E+7) ; Hu:
package height (1.0e+33 mm) ; T: metal thickness (0.03 mm) ; TanD: loss tangent
(le-4) ; Rough: surface roughness (0 mm). From the circuit board parameter and the
center frequency, we can know that: W =1.52 mm, L=1mm.
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4 The Simulation of Microstrip BPF

We can design and simulate the schematic after calculating all the parameters of the
microstrip BPF. Adding every component and its parameters, and then we can get the
microstrip BPF schematic in ADS software. As the following figure shows:

Fig. 3. Microstrip BPF schematic

At the simulation of the schematic, to match the design target, a simulation optimization
is needed, which using the W, L, and S we calculate as initial and choosing their ranges as
the optimization parameters. Finding the parameter values which meet the requirements by
constantly simulating and optimizing, and then we can finish the design. Fig. 4 is the S
parameter results of band pass filter after simulation and optimization.
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Fig. 4. The simulation and optimization of microstrip BPF
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Fig. 4. (continued)

From the Fig. 4, we can know that band attenuation is 1.372dB and less than 2dB,
which meets the design requirements. At 2.2GHz the attenuation is 71.066dB which is
more than 40dB, and below this frequency the attenuation is larger, meeting the design
requirements. At 2.4GHz, the reflection coefficient is -33.118dB which is less than
20dB, meeting the design requirements. At 2.5GHz, the reflection coefficient is
-31.219dB which is less than 20dB, meeting the design requirements. The reflection
coefficient of band pass is also less than -20dB. Therefore, the simulation results of
the schematic seem to be very ideal.

5 The Layout and Simulation of BPF

Even thought the schematic design gets a ideal result after many simulations, the result
of the schematic design may be different from the result of circuit test in practice. The
reason is that we can the design and simulations of the schematic under ideal
conditions, but many other factors need to be considered actually, like the influence of
the edge capacitance of SMD for electromagnetic, dielectric loss. Thus, layout and
simulation need to be done after the design and simulation of schematic so that the
design of band pass filter will come quite close to the reality. Fig. 5 is the layout of band
pass filter based on the schematic design.

Fig. 5. The layout of microstrip BPF
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Simulating the layout by the way of moments, we can get the S parameter results. Its
simulation results as follows:
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Fig. 6. The layout simulation results of the microstrip BPF

From the Fig. 6, we can know that band attenuation is 0.916dB and less than 2dB,
which meets the design requirements. At 2.2GHz, the attenuation is 56.053dB which is
more than 40dB, and below this frequency the attenuation is larger, meeting the design
requirements. At 2.7GHz, the attenuation is 65.463dB which is more than 40dB, and
over this frequency the attenuation is larger, meeting the design requirements. At
2.4GHz, the S11 is -32.779dB and S22 is -31.633dB, both of them are less than 20dB,
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meeting the design requirements. At 2.5GHz, S11 is -24.713dB and S22 is -24.509dB,
both of them are less than 20dB, meeting the design requirements. The reflection
coefficient of band pass is also less than -15dB.

From the contrast, we can know that the simulation results of the layout is worse
than the schematic, however, the simulation results of the layout still match the design
specifications.

What we need to point out is that if the simulation results of the layout can't match
the design requirements, we should go back to the design stage of the schematic and
modify the design and corresponding parameters.

6 Summary

Microwave technology is a course that is theoretical and practical, what we need to
learn is not only the theories but also the practical skills, and the theoretical design,
electronic circuit design and the design experience need to be improved. Therefore,
the teaching of microwave technology is not only the theory teaching but also the
practice teaching, which makes the students easier to understand. In this course, we
arouse the students' interest and improve their professional ability and practical ability
by such three theories foregoing and design practice.
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Abstract. Based upon the showing three traits of words of Chinese as stimulus,
the RT functions for the judgment involved in the verbal recording were
compared between the hearing-impaired and hearing children. The results
showed that the function of graphic code in visual processing was strongly
correlated with recognition of words of Chinese characteristics than the
phoneme code and semantic code in both the hearing —disabled and hearing
children. For hearing—disabled children, the alternative was the direct access
that a semantic code was produced directly from a translation of the graphic
code. However, the hearing children used the strategies of grapheme-phoneme
conversion rules to interpret the meaning of words. The analysis of various
results showed that no significant differences of mental processing were found
between the hearing-impaired and hearing children. Perhaps both the direct
access and the grapheme-phoneme conversion would be a comprehensive
information processing activated each other.

Keywords: Cognitive processing, Chinese characteristics, verbal receding.

1 Background

During the last the years, many cognitive psychologists have turned their attention to
phenomenon of reading processes of alphabetic language system and logograph
language system. From the view of information processing approach, the reading
process can be divided into three states such as the decoding literal comprehension
and comprehension monitoring. According to Ehrib(1982) , there are two main
decoding processes: One is matching the printed words to a known pattern for the
words, which activate the words meaning in long-term memory. Matching is used to
recognize words in one’s sight vocabulary. The other decoding process is recording
which is involved in “sounding out” a word. So psychologists developed some
hypothesis of the pattern recognition of speech signals, grapheme-phoneme
conversion rules, direct access position and model of mutual activation although these
findings have been criticize [1].

The purpose of the present study was to explore the relationships among graphic
code, phonemic code and semantic code involved the verbal recording of Chinese
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characteristics basic assumption of this was that the different strategies would be used
by the heating-disabled children and heating children.

2 Method

Subjects:

20 heating-disabled students were selected from the Sixth-Eighth Grade classes of the
Xi'an Second Deaf School (10 boys and 10 girls, mean age - 17). They have received
the formal audio-oral training fight after entering school study. However, the manual
language in their main  skill developed and practiced in their daily life. 28hearing
students were selected from the Third Grade of Ninth Middle School (14boys and 14
girls, mean age = 15 ).

Materials:

Stimulus were generated by a computer and all the stimulus materials included 20
standard words and 60 matching. target words and disturbing words were chosen from
"the Text Book of Deaf Students" and "Table of Frequency for Chinese
Characteristics".

Procedure:

Both heating-disabled and hearing groups followed the some procedure. They were
instructed after a standard word showed on the screen at 2 second, the 3target words
and 3 disturbing words then would been presented. The task of subjects was to
determine whether the target words and disturbing words conformed to the standard
word according with three !rails of similar grapheme ,similar phoneme or similar
semanteme by pressing the left, middle or fight hand key. For example, the subjects
had to make a judgment that whether the target words“3k.”. “Z&7“F would be

conformed to the standard word “ T ” .

Results:

Combined data of heating-impaired and hearing groups used to compute the RT
function for information processing were illustrated in Tables 1 and 2. The analysis
indicated that there were differences under three conditions of verbal recoding for the
heating-disabled groups (F [2.417] =5.66p = 0.044), but the fast reaction was the
semanteme recoding the middle reaction was grapheme and the slow one was
phonemic. A similar analysis for the verbal recoding of semantic judgment for both
hearing-impaired groups and hearing groups did approach the significance level of .05.
As Figure 1 and 2 summarized, there were significant differences which could be seen
between hearing-impaired groups and hearing groups on the cognitive processing.

Table 1. Comparison of RT on the Verbal Recoding Between the hearing-impaired and hearing
Subjects

Hearing-impaired Hearing
Conditions M S M S P
Similar Semanteme (XiT) 7346 3533 803.1 360.0 0.05
Similar Grapheme ~(FEALL) 7477 346.0 7124 2930 0.084

Similar Phoneme (% [7]) 846.6  390.2 7825 3050  0.091
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Table 2. Results of Analysis of Variance for Three Conditions

Source SS MS F P
Factor 1499108 749554 5.66 0.004
Hearing- Error 79000880 132330
Disabled Total 8049984
Factor 538435 269217 2.62 0.044
Hearing Error 42819428 102684
Total 4335758

3 Discussion

Comparing the function of verbal recoding of hearing, disabled and hearing children
may have important implications for the cognitive psychology. Although it is widely
believed that the hearing-impaired children visual processing may be enchanted and
the speech of semantic recoding bay be slow because of auditory deprivation. But, the
results from the experiment could not support traditional idea and our hypothesis.
Why was the TR. of the semantic recoding of hearing-impaired subject shorter than
that of the hearing subjects? Why was the RT of the graphemic recoding longer than
the hearing subjects?.”

First, the findings from the experiment demonstrated that stimuli of words can be
coded in a variety of ways of 15honeme, grapheme and semanteme, and the capacity
of information operation and depended on the material and strategies choose by the
person. As the hearing-impaired person's memory system may be combined more
closely than hearing person. Therefore, the hearing-impaired subjects can use the
direct access do search the semanteme of word from the graphemic code, while the
hearing persons use the strategies of grapheme-phoneme conversion rules to charge
the semantic meaning of the verbal recoding. If the RT of the direct access position is
shorter than the grapheme-phoneme conversion, the speed of verbal recoding of
semanteme in hearing-impaired person would be faster than that of hearing person[2].

If the information stored in memory system has been divided as the semantic
network and lexical network, there would be more semantic network than lexical
network in hearing-impaired person[3]. Comparing the mental dictionaries, the level
of hearing-impaired person may be more simplified than hearing person, so that the
hearing-impaired person are easier to search for the semanteme from the mental
dictionaries than that in hearing person. In present experiment, the high frequency
Chinese characteristics were been used as stimulus, so that heating-disabled children
could make the judgment. Next, if we use the low frequency Chinese as stimulus,
maybe we would get more data to support it.

As many psychologists noted earlier, the cognitive processing involved in the
verbal recoding is a very complex processing, the direct access and the grapheme-
phoneme conversion are not taking the place in paralleled, but it is comprehensive
information processing activated each other.
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4 Conclusions

1. Although the logograph system such as Chinese and alphabetic system such as
English and French are different language systems, all the three trails of phonemic
code graphitic code and semantic code are involved in the cognitive processing of he
verbal recoding. There is no essential distinction for the internal information
processing between the logograph language system and alphabetic system, and
between hearing-disabled and hearing children.

2. Hearing-disabled children may be strongly dependent upon the graphemic
recoding and may use the strategies of the directed access position involved in the
verbal Chinese characteristics. But the hearing children are more dependent upon the
phonemic recoding and they use the grapheme-phoneme conversion (GPC) rules to
interpret the meaning of the words of Chinese such as the Western students.

3. There are different levels of the mental dictionaries between the hearing-
disabled children and hearing students. The hearing-impaired students have more
simplified mental dictionary than the hearing students.

4. As the characteristics of Chinese united with the orthography-phoneme and
semanteme the memory construction would be organized well to enhance the memo
ability of materials and some phonemic recoding strategies could been learned by the
hearing-impaired children.
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Abstract. The development of Multimedia Assisted FL Learning has brought
about many changes to Chinese FL classrooms since the 1980s. Both the
pedagogical approach and the organization of the FL classes have undergone
extensive modifications and changes. Based on the facts observed and data
collected, this paper reviews the development of Multi-media Assisted FL
Learning in China from an analytical viewpoint, in the hope that a more
substantial and adequate discussion on teacher-learner relations, technology
implementation and so on under the multimedia circumstances would shed light
on future inquiry. Finally the paper concludes with suggestive strategies for
coping with constantly changing telematic technologies.

Keywords: Multimedia Assisted FL Learning, Present Development, Prospect.

1 Call in Mainland China from the 1950s to the 1990s

From the 1950s to 1980s,CALL in Mainland China arguably has no history. Computers
deployed for educational purposes are only a very recent event. Although AV centres were
emerging in the late 1980s, they were set up not as self-access centres, but as means of
delivering audio-and video-based teachings. So they were not genuinely self-access
centres of an analogue generation. In 1993 there was a CALL conference being organized
in Beijing Foreign StudiesUniversity, only a dozen participants to be attended. In 1996 the
then School of English Language Communication, BFSU, established a LAN-supported
self-access centre consisting of 25 networked microcomputers. The resources available at
that time were extremely limited, and the access was not genuinely free, but rather
carefully allocated.Computer work stations began to appear in major universities, but
CALL programs, if installed at all, have remained anecdotal and experimental in nature.

2 Web-Based CALL at the Turn of the Millennium

Mainland China seems to have bypassed the pre-network CALLs and stepped straight
way into Web-based CALLs. In this section the writer critically reviews this cyber
rush.The upsurge of the latter, as shown later, is closely associated with the social,
political and educational situations of the 1990s.

* This work is partially supported by The Education Department of Anhui Province Humanities
and Social Sciences Grant #2010sk541.
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A. The National Initiative: Establishment of Online Education Faculties

Web-based CALLs at the nationwide scale started in 1994 with 4 universities(Tsinghua
University, HunanUniversity, Zhejiang University and Beijing Post and Communications
University) authorized by the Ministry of Education(the MoE), each of which set up a
piloting faculty that would provide e-learning programmes. The 4 universities were
handpicked by the MoE to run the piloting faculties in order to gain experiences for the
later wide-scale launching, which did take place in 1999. During the subsequent 4 years,
64 more piloting faculties(known as online education colleges, or e-learning institutes, or
online education institutes) had been established by the host universities. Business sectors
were allowed to be stakeholders providing funding for some piloting faculties[5].This
cyber rush was motivated by a desire for solutions to the four major problems that could
be identified to characterize the macro social-educational environment towards the end of
the last century in China.

(1)There are too many people with too little education---the mass illiteracy
problem;

(2) There are too many people with inadequate education---the inadequacy
problem;

(3) Schools,colleges and universities are extremely under-funded---“Too many
monks with too little porridge”problem, or the insufficiency problem;

(4) University graduates are no longer assigned by the government with life-long
jobs---the iron rice bowl-broken problem[4].

B. Technological Infrastructure

Following Targowski [11], I shall use the term telematic technologies as an umbrella
term that covers information technology(computers), telecommunication networks(
satellite, fiber optics, wire or wireless telephone) and television(video). The term
infohighways will be used to refer to the physical infrastructures that transport the
multimedia(voice, data, graphics, video) converged signals of telematic technologies
through paths of amatrix of networks(e. g. LAN, WAN).Cyberspace, incontrast, refers
to“information-based space, that is the dispersed, infinite constellation of
electronic(digital)files, data bases, home pages, bulletin boards, directories,menus,
where humans, with a password, interactively navigate in order to create, update,
exchange, and retrieve information traces.”The infrastructures(.i e. including
telematic technologies and infohighways) for the 68 online education faculties are in
large part provided by the central or local governments. China Education and
Research Network(CERNET), for instance, is a government-sponsored national
network that is open to high education sectors all over China. It is to the cyberspace
that 68 faculties make their own contributions. It is also the cyberspace where
learning and instructions take place. It is impossible here to give a comprehensive
review of the cyberspace managed by 68 faculties. All I can realistically do is focus
on the courseware design.

C. Six Types of Web-Based CALL Design
There are six types of Web-based CALL design emerging from the cyberspace.

(1)Print-textbook-transfer Design:This refers to the Web-based publication of an
existing print textbook verbatim. The design, if any, will consist of changing the print
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pages to Web pages plus extra navigation buttons. The content of the former print
textbook remains intact during the transfer process.

(2)Audio-supplement Design:This refers to the practice of adding audio clips to the
print-textbook-transfer design.

(3)Video-supplement Design:This refers to the practice of adding video clips to the
print-textbook transfer design. Note that video clips naturally include audio input. As
it may have become apparent to the reader, the three designs so far all keep the
content of the print-textbook intact. Yet the print textbook was originally written for
classroom use, mediated by a human teacher, and designs like these have overlooked
the fact that study with a computer is substantially different from face-to-face study
with a teacher in the classroom.

(4)Classroom-teacher-model Design:This refers to the practice of video-taping a
teacher delivering a lecture and publishing online the compressed video images
accompanied by Powerpoint presentations. This design entails an asynchronous
broadcast of a teacher talking to an imagined class in fact:he is talking to a
video camera in a studio!

(5)Multimedia-rich Design:This refers to the practice of integrating hyper texts
with Web-based multimedia.In this design, the Web-based version is in some places
considerably different from the print textbook version. The print textbook version is
significantly enriched with still images, audio and video clips, hyper text links, and so
on.

(6)Learning-process-model Design:This refers to the practice of selecting and
constructing the content according to a projected learner, .i e., a default learner, who
is engaged in a goal-directed learning process. Unlike the previous five designs, this
design isnotbased on a traditional print textbook. The units and their contents reflecta
learning process through which a default learner, together with his or her fellow study
mates, undertakes planned study.Activities and specific learning tasks are constructed
to reflect real life situations.

3 CALL in Retrospect and Prospect

CALL has been with us for about half a century(.i e.in the global context). Its path has
never been smooth. It never has been short of enthusiasts as well as
Luddites.Nowadays there are teachers who cannot teach without using telematic
technologies in one way or another. There are also teachers who keep clear of them
by all means possible. In this final section I shall look at CALL in retrospect and
prospect by asking a very basic question: What differences does CALL make to
learning and teaching in general?

A. Laws and Principles of Learning
It is a historical fact that learning can take place without CALL of whatever kind. It is
also a fact that learners can learn without a teacher. For ease of reference I call it
pure learning so that it can be contrasted with mediated learning, .i e. the learner
being assisted in learning. Regarding pure learning, there are some fundamental
“facts”, which might very well be couched in terms of law.

The Law of Process:Learning is a process, which means that to learn something
has a start point, an end point, and some time interval in between. This law, an
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obvious fact, has some theoretical as well as practical implications. Theoretically
speaking, it rules out inborn abilities as non-learning, e.g. human babies crying, and
sucking as non-learned behavior. Moreover, temporality is considered as an intrinsic
property of learning. Practically speaking, learning always means time consumption,
which can be very short or can be very long, depending on what is being learned.The
Law of Internalization:Since learning is not something inborn(from the Law of
Process), it has to be internalized by the learner, e. g. memorization, motor-
automatization,etc.The Law of Irreplaceability:Just as no one can eat for someone
else, so no one can learn for the other. Put it in another way, no one can internalize
learning for someone else.The Law of Erasibility:Learning is not something that, once
achieved, can be owned by the learner forever.It can be erased.With the four laws in
place, there are three general principles that can be derived from them.The Principle
of Temporality:(1) Learning increments with time———the more time one spends on
learning,the more the learner learns, hence life-long learning. In view of human
mental capacity, there seems to be no point at which the learner s brain is too full to
learn. (2) Learning decays over time— human memory and physiological built-
up change over time, which affects what has been learned. Non-stop practice or
constant use resists natural decay over time.The Principle of Cognitive Resources:(1)
The brain/mind is potentially unlimited in intake/output; (2) The brain/mind is limited
in intake/output in a given timespace.The Principle of Multimodality:It is a norm
rather than an exception that the learner learn multimodally. That is, in a natural
learning environment, there are two or more senses of organ being activated and
mobilized in learning.

B. CALL as Medium of Learning

Let us come back to the question raised earlier: What differences does CALL make to
learning? This question now can be answered by asking another question: In what
way does CALL affect the four laws and three principles of learning discussed in 5.1
above? The law of irreplaceability dictates that CALL of whatever kind cannot learn
for the learner, which means that CALL is destined to act as an assistant, a learning-
enhancing artifact to learning. CALL is therefore destined to be operative in the
learner s learning process(the law of process). Does CALL enhance or diminish the
learner s internalization? This is one of the areas where CALL is considered to be a
two-blaze sword: It can either enhance or diminish internationalization, depending on
the way it is designed and adapted to. Take the pint textbook-transfer-design for
example. It is found that the majority of learners prefer the print textbook version to
the Web-based version. The main reason for this preference is reported to be“notused
to it”,““easy to forget”.The reason for those preferring the Web-based version is
reported to be“Don’t have to carry the book™ [6].

Mayer[7]explores the relation between multimedia presentation and learning.
Although the study is not directly concerned with CALL, it is highly relevant, since
multimedia presentation has become an important component in CALL design.
His“cognitive theory of multimedia learning”is akin to the principle of multimodality.

A cognitive theory of multimedia learning assumes that the human information
processing system includes dual channels for visual/pictorial and auditory/verbal
processing, that each channel has limited capacity for processing,and that active
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learning entails carrying out a coordinated set of cognitive processes during
learning[7].

Elsewhere[2][3]four hypotheses have been laid down concerning the Principle of
Multimodality.

(1) It is easier to learn when the input and output are in the same modality;

(2) Given the circumstances, appropriate alterations of modality result in positive
reinforcement it is called modality congruence;

(3) Given the circumstances, multimodal learning fosters better memorization than
otherwise, thus enhancing retrieval;

(4) Natural multimodal learning learning in anatural social situation
fosters better memorization and enhance retrieval.

It is worth reminding that 4 hypotheses of Mr.Gu’s need to be verified through
empirical investigation.

The greatest attraction CALL has to both policymakers and educationalists is its
capacity of transcending physical space and time. That is, it offers opportunities for
lifelong learning and continued learning. So if CALL is said to have any long-term
effects on learning, it is its effect on the principle of temporality. The former sharp
division between learning first and work afterwards for the rest of life time is
seriously undermined by CALL.

So far we have dealt with CALL s relations with all the laws and principles of
learning except for two: the law of erasibility and the principle of cognitive resources.
Does CALL have any affect on them? Can CALL help the learner recover what has
been erased? Can CALL act as an extra cognitive device that enlarges the learner s
cognitive resources? I postpone exploring these two questions until I turn to CALL in
prospective later in 3.5 below.

C. CALL as Medium of Teaching

What differences does CALL make to teaching? Historically, interest in CALL seems
to be originated in CALL s potential in giving instructions rather than in assisting
learning. In 1958, Skinner, for instance, published apaper in Science with the
title“Teaching Machines” [9]. Ten years later in 1968, he published a book with the
title The Technology of Teaching. He observes:Even in a small classroom the teacher
usually knows that he is going too slowly for some students and too fast for others.
Machine instruction would permit each student to proceed at his own rate[10].A
computer capable of delivering machine instructions was enthusiastically envisaged
as being able eventually to‘teach’a lot of things and to replace human instructors.With
hindsight, we now see clearly that he was over-ambitious. Even today, half a century
later, with such advancement of telematic technologies as no one had ever dreamed of
,a machine that can replace a human instructor still does not exist!Is it the case that
humans still just have to wait for it with more patience? Later I will explore this
question again. Perhaps it is not a question whether it could ever exist, but whether it
is desirable or not to have such a machine in the first place.

Against the theory of pure learning as depicted above, the role a human teacher
plays in the learner’s learning is similar to that of CALL, that is, to help the learner
learn. As just no teacher can eat for the learner, so the teacher cannot learn for the
learner. As simple as that! Over the years, a pattern of print-textbook-driven learning
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has emerged as the dominating mode. A(series of) textbook(s) is chosen as
representing the learning object/content. What the teacher does is prepare him/herself
and‘“‘teach”it to a classroom of learners, lesson by lesson, week by week, and so on.
The fourth design———classroom teacher model design———discussed above, is
actually a Web-based delivery of such teaching. This is not a genuine case of
computer-assisted language teaching(CALT). It is more an extension of a traditional
classroom teaching from a physical setting to cyberspace. A genuine case of CALT is
what is known as integrated mode of teaching. Roblyer[8] has this to say about
integration:Perhaps the most important———and the most difficullt———challenge
is for teachers to identify specific teaching and learning problems that technology can
help address or how it can create important educational opportunities that did not exist
without it. As part of this process, teachers decide what they need to make these
changes occur. This process of determining where and how technology fits is known
among users of educational technology as integration(italics original).Roblyer is
mainly concerned with the use of telematic technology in campus class at primary and
secondary education. He provides teachers with a whole range of integration
strategies. Tomei’s[12] edited collection of papers is also on integrating telematic
technology into the classroom, but with focus on tertiary education.

Integration touches upon a more deep-seated issue of the relation between learning
process and teaching process.Nowadays learners may find themselves having access
to two learning environments: the traditional campus environment(TCE) and the
virtual learning environment(VLE).In the TCE, they have two general modes of
learning:face-to-face classroom learning with a teacher, and self study with the
resources materialized in the traditional media(.i e. print books, audio and video
cassettes). In the VLE, on the other hand, the learning resources are first of all
materialized in digitalized media, and made accessible via the computer and the
Internet. Learners access to the resources can be made inside the classroom with a
teacher, or outside the classroom with or without a facilitator, .i e. facilitated mode of
learning, or free self-access mode of learning.

How is this CALT related to other resources in VLE? Let me illustrate this issue
with a specific example. There is a CALL program on teaching English phonetics to
false beginners. Both the teacher and learners have access to it. The classroom
integration may result in repeating what learners have already learned with the
program. In my field interviews with some teachers Iwas told that the teacher felt that
they had nothing else to do, as if their job of teaching had been pre-emptied by the
course ware. The crux of the problem lies in the relation between teaching process
and learning process: Should the teacher embed his or her teaching process as part of
the learner s learning process, rather than the other way round, the problem can easily
be solved. But this means that the teacher has to have a clear picture of at which stage
his or her students learning is. Learning process monitoring becomes crucial. Tome
the teaching process embedded in the learner’s learning process is a genuine step
towards a genuine learner-centred education, and this is where telematic technologies
have a lot to offer[1].

D. Future CALL
It is very difficult to predict what future CALL will look like, because the technology
has been developing so fast that even technology makers themselves become



On the Development and Prospect of Multimedia Assisted FL Learning in China 195

bewildered. David Denby observes:“... Are we unwittingly putting ourselves in thrall
to a system that will dazzle us with choices yet dislocate us, pull us apart, even
consumeus?” [8]. What I shall do here, instead of prophesying what changes will be,
is explore what cannot be changed, and suggest some strategies to cope with the
unpredictable changes.

(1)“Change is the only constant,”’says the Roman philosopher Lucretius. Telematic
technologies are here and stay, and will keep changing. So the best thing we can do is
take changing as representing a normal state, rather than something annoying or
worrying. I may call it an attitudinal strategy.

(2) Telematic technologies have become part of our lives, and will continue to be
so. They have become an object of learning themselves. Both teachers and learners
have to learn them. In this regard, the difference between the teacher and the learner
will be the difference between who learns first.

(3) Aspointed out by Roblyer [8], many educators now believe that the world is
changing too quickly to define education in terms of specific information or skills;
they believe education should focus on more general capabilities such as“learning to
learn”skills that will help future citizens cope with inevitable technological
change.Educators believe that knowing what questions to ask and how to ask them
will be as important as, or more important than, giving the“right answers.”

(4) Technologies may eventually reach the stage when they can do anything people
want them to, but this capacity will be irrelevant. What will be at issue is whether it is
desirable to employ them when, where, how, to whom, and for what purpose.

(5) Finally, to conclude this review, Roblyer’s words are worth heeding: He urges
us to make“‘our recognition that‘technology is us’”.... we must recognize the truth of
Peter Drucker sstatemen:t“The best way to predict the future is to createit.”’Both
individual teachers and teaching organizations must see themselves as enlightened
shapers of our future.Each teacher must take a position as a“script writer,” ’helping to
articulate the vision for what the future of education should look like; each should
acquire skills to help work toward realizing that vision[8].
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Abstract. Considering the disadvantages of traditional development methods
for JavaEE applications, based on the system analysis, an architecture
integrating Struts2, Spring and Ibatis frameworkswas proposed. A multi-tier E-
commerce system for tourism was rap idly built and developed using the
architecture.By practical application, it shows that new features of technique
used in system improve security and stability of system. This framework
technique not only make a good use of resources but also make the project
developing to be compact and clear in flame. Besides good expansibility and
maintainability also are provided by this kind of system.

Keywords: tourism e-business system, Struts2 framework, Spring framework,
Ibatis framework, rapid build.

1 Introduction

Tourism e-commerce, is the use of the Internet, the use of computer technology,
communications technology and business buying and selling network China Unicom
to form a new type of commercial activity. Its features include advertising, ordering,
payment, customer service and financial accounting of the use of the Internet and
many other business development activities. As the complexity of the internal logic of
tourism e-commerce, security, demanding, business development and changes in the
form of fast, JavaEE Web application based on its level, platform independence,
security and scalability of e-commerce system has become [a] major the solution. The
traditional development model is to show business and high-coupling data, resulting
in software is difficult to reuse. Based on the analysis of existing JavaEE technologies
and the development of tourism e-commerce technology based on the status of
proposed and discussed based on Struts2, Spring and Ibatis travel e-commerce
platform architecture. This program addresses: (D business layer and data persistence
layer logic, making operation easy while reusing the data rate is conducive to the
maintenance of the code; @ reduce the network load pressure on the underlying
database structure information is not exposed, can be achieved portability; @
simplify the reuse of components, making the system reliability.

W. Zhang (Ed.): Advanced Technology in Teaching, AISC 163, pp. 197-204.
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2 System Architecture Design and Description of Functions

2.1 System of Business Processes

In the business process design, we follow the customer-oriented, focusing on the tourism
website into a customer service platform, analysis and decision-making platform, the
starting point of these three marketing platform, the overall business model shown in
Figure 1: The business model reflects the corporate marketing, service and sales activities
of the business relationship between the flow (flow between the data); analysts including
business analysts, marketing analysts, sales analysis and service analysts; service
personnel, including subscription service, distribution service, Advertising sales and
service personnel; different business functions of e-commerce systems analyst in the
corresponding data for analysis, the results of the analysis information to the appropriate
personnel, and then by the appropriate staff for business processing activities, and will
handle the information feedback to the travel e-commerce system. The first is the specific
process is to provide customer service platform to provide customers with basic travel
information and advice through customer service and information platform viewer (client)
and the result of the interaction between tourism website feedback to the analysis and
decision-making platform. Second, the analysis and decision-making platform travel
through intelligent knowledge base, integrated smart travel search engine personalized
content and information browsing, browsing & user-friendly anthropomorphic, and other
customer contact channels to the integration of these advanced features of these results to
the marketing platform. Finally, the marketing platform based on customer data was
collected and the online survey, one of the ads and products, promotions, etc., to provide
customers throughout the book in various ways, the cumulative consumption of the
system of personalized service products.
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2.2 Tourism E-commerce Function of the System Design

Tourism E-business System[2,3] Referred to as TESystem functional structure shown
in Figure 2.

2.2.1 Customer Service Platform

Tourism-oriented customer base is very broad, so it needs to mobilize the phone, web,
email, portals, on-site demonstration, exhibition centers and other distribution channels of
communication channels to communicate and integrate them together to achieve the
information sharing between departments, in order to improve service efficiency. Through
contact management, service staff can be the desired intelligence information to be
collected, and the useful information stored in the database. Service through the contact
management, data integration and business connections online analytical decision-making
platform for customers to establish uniform standards set questions for customer service.
Meanwhile, contact management business management business platform to connect to
customers about our products or services, and product / service offer, etc., and one to
achieve business and customer service, and to increase customer satisfaction, increased
business opportunities.

2.2.2 Analysis and Decision-Making Platform

First, it will integrate a variety of database information together, and to this end have
focused on the business data, clean, transfer, form a clean, consistent and comprehensive
data for decision-making behavior of customers and then grouping, the use of data mining
techniques, found that customer base characteristics, behavior patterns and characteristics
of different types of customers, and put it into the actual content, and that the content is
brand new, complete, easy to understand management and decision-making for them to
make better strategic decisions, continuing to provide excellent tools to improve business
support;

Finally, the various departments and employees through enterprise analysis and
decision-making platform, to achieve the sharing of this data for them in the
implementation of the strategic plan of the upper, improve efficiency and achieve
maximum value of the individual provides a strong guarantee.

2.2.3 Sales Platform

Main features include: organizing and browsing sales information; generate reports of the
sales stage, and gives businesses the stage, the time needed, the likelihood of success,
history, sales evaluation, and so forth; given for sales tactics , strategy support; on the
geographical (cities, zip code, region, industry, related customers, contacts, etc.) for
maintenance; to a certain region and classified salesperson license; geographical re-set;
based on profit, areas, priority level, time, status and other standards, the user can
customize the activities to be carried on the business, customers, contacts, appointments
and other aspects of the report; BBS provides similar functionality, the user can paste the
secret sale on the system, can also be a the one hand, sales skills, inquiry; cost of sales
management; sales commission management.
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3 Overall System Architecture and Implementation

3.1 System Architecture Design

System calls through the interface between layers. Each has a clear mandate. And each
exchange data through the interface, so, for each layer can be seen as an independent
control. When the internal structure of each layer changes, simply modify the relevant
interface implementation class and the interface remains stable, allowing the system to
maintain minimum levels of inter-dependence, to achieve a loose coupling between layers,
as shown in Figure 2. SSI framework described in this article direct application in the
"tourism e-commerce system" is based on JavaEE architecture of distributed systems [4],
using the B / S structure design, the use of tools for developers MyEclipse8.0, Oracle for
the database, WebLogic is application server. Three-tier architecture using MVC, the
division of the system architecture, presentation layer is responsible for the Struts2
framework of the label user interface and user interaction at the same time; business logic
is in the Service by the Struts Action class to class and be responsible for specific business
logic ; DAO class is responsible for interacting with the database. Specifically shown in
Figure 2.
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Fig. 3. Tourism E-business system architecture diagrams

3.2 System Architecture to Achieve

3.2.1 Struts2 Based on MVC Model and Display Layer to Achieve

Struts2 display layer is based on customer and service oriented interface. Responsible for
the platform to interact with the system [5]. For example, a client application for
registration in the system to fill a single AddCustomerForm.jsp, submitted to review the
background of customer service, because Struts is the core of Struts.xml, common control
components Struts filter assume the role of Controller in MVC it to check the URL Pattern
match is done through the interceptor logs and other management rights, to the action
class, Action class implements the business logic, action handling, steering link. Receives
user requests, update the model and select the appropriate view of these components back
to the user by the Struts controller components responsible, between model and view it in
the schedule. Controller is based on Struts.xml configuration file to determine the traffic
steering. Specific processes shown in Figure 4. The advantages are: (1), define page
navigation and flow control are concentrated in an XML document, this configuration file
can quickly grasp the context of the whole system; (2), web page designers are not
required to traverse the change Java code to understand the application's business logic,
and when business logic changes, the business logic developers are only required to
Struts.xml to make appropriate adjustments and modifications. This is the development
and maintenance, and upgrades are shown after the convenience and effectiveness.

3.2.2 Spring Business Layer Applications in the System

With Spring, via dependency injection, AOP applications oriented programming
interface, can reduce the coupling between business components, and enhance system
scalability. Spring is responsible for processing the application business logic,
business checking, and transaction management; while managing the business layer
object dependency; in the display layer and persistence layer adds a flexible
mechanism, making them not directly linked. We are in the business layer is to
complete the following two tasks. (1), in order to avoid duplication of business logic
written in a large number of transaction processing code. We in the tourism e-
commerce system, the transactionManager the transaction manager defined in the
configuration, so that developers only need to focus on business logic, transaction
management entirely to the configuration file, so the advantage is that the savings in
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development time and can improve development efficiency. (2), the service-dao.xml
the facade class and one or more dao class configuration. The benefit of this is hard-
coded does not exist between the components associated with, any component can be
reused to the greatest extent. When we develop a business logic components only
need to use setter method of dependency injection, between the components can be
easily referenced.

3.2.3 Ibatis Data Persistence Tier Based Architecture Design

and Implementation
We used to use DaoConfig class (singleton), VO model (POJO class), and ibatis
framework for DAO mode and the formation of new technical data persistence layer
application architecture, shown in Figure 5.

From Figure 5 we can see the data persistence layer is divided into two main layers,
one of the DAO layer, the other is the SQL Map framework layer. In the DAO layer,
Service layer as long as the class and by visiting DaoConfig DAO interface, you can get
the resources it needs. DaoConfig class (singleton pattern to achieve) the completion of a
one-time loading of the resource file dao.xml work, and dao.xml manage a large number
of dao class, the benefits of doing so is to increase the efficiency of resource use, to speed
up data access speed and response time; in the SQL Map framework layer, to complete
three major tasks: (D complete automatic database connection and transaction
management; @ SQL Map configuration, loading and optimization settings; & SQL
Map definition files and mapping optimized. For O and ), mainly in the sql-map-
config.xml completed, through the main configuration file can be flexible to achieve the
specific configuration of the database. The following is dao.xml file in the user
registration, for example, dao.xml file DAO class is responsible for providing
management information to be firm and tell the manager how DAO DAO interface for the
DAO implementation. For <dao> label only two properties: interface and
implementation., The code is as follows:<transactionManager type="SQLMAP">
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<property name="SqlMapConfigResource"
value="com/tesystem/persistence/sqlmapdao/sql/sql-map-config.xml"/>
</transactionManager>

<dao interface="com.tesystem.persistence.iface.Customer"
implementation=" com. tesystem.persistence.sqlmapdao.customerSqlMapDao"/>
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Fig. 5. Curve: persistence layer’s framework design based on Ibatis

4 Conclusion

Practice shows that it solves the traditional JavaEE architecture, development is
difficult, inefficient data access, it is difficult to unit test and other issues. Meanwhile,
the application S2SI technical architecture for tourism e-commerce system
development and shorten the system development time and improve the system's
maintainability and scalability, making the system better able to adapt to changing
business needs.
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Abstract. Streaming media services are powerful tools for delivering
instruction content to online learners in E-learning System. However, if the
capacity and efficiency of streaming server or network bandwidth is not
sufficient for a lot of media files, the student have to wait the curriculum for a
long time. So this paper tries to deal with streaming media communication in E-
learning system, and the focus is on evaluating and enhancing the performance
of streaming media services. Our experiments have demonstrated that the Disk
I/O will bear the brunt of one bottleneck of server, followed by the network
bandwidth while the server delivers the movies. And those problems should be
solved by good services from E-learning systems, so we present a multi-tier
architecture for E-learning system. In such a system, streaming server sends
performance log to database server periodically, and different contents are
stored in different servers, on which we can ensure the normal operation of the
streaming media services to provide a stable learning environment for students.

Keywords: E-learning, Streaming media services, multi-tier architecture, Disk
/O, performance log.

1 Introduction

In recent years, E-learning technologies are being used to replace or supplement the
face-to-face classroom[1]. These include videoconferencing, audio-conferencing,
electronic whiteboards, application-sharing, chats, discussion tools, virtual classroom,
and computer-based training[2,3,4]. A unique technology for multimedia curriculum
delivery is widely used in E-learning. That is a streaming media services[5,6].
Streaming media is the simultaneous transfer of digital media (video, audio and data)
so that it is received as a continuous real-time stream. Streamed data is transmitted by a
server application and received and displayed in real-time by client applications. These
applications can start displaying video or playing back audio as soon as enough data
has been received and stored in the receiving station’s buffer[7,9]. The multimedia
curriculums of E-learning are delivered through streaming server, and hence the
capability and efficiency of the streaming server is the key[10,15]. When a lot of files

* This work is partially supported by Scientific Research Fund of Hunan Provincial Education
Department of China (No.10A045).
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are transmitted by the streaming server, disks must read various files simultaneously.
The capability of disk I/O may not be able to support the demand. If the capacity of
disk I/0O can support, the bandwidth of network may not. The attitude of student
learning may be affected by such situation seriously. If the capacity and efficiency of
the streaming server or network bandwidth is not sufficient, the student must wait the
curriculum for a long time. Once the student has waited the curriculum too long, he/she
will give up the curriculum and reduce his/her learning motivation. That will make the
student’s learning ineffective and affect the student’s learning willingness[11].
Therefore, how to provide a good network learning environment via maintaining a fast
network and efficient disk I/O is an important issue[12]. In order to achieve this
purpose, we must evaluate the performance of the streaming server. The result of the
evaluation will be provided as the strategy for developing E-learning's structure.

2 Evaluating the Performance of Streaming Media Services

A. Hardware environment and Quality of streaming file

In the paper, the experiment environment and the quality of files for evaluating the
streaming server’s bottlenecks of the network bandwidth or disk drive’s I/O capacity
are proposed in order to put forward to investigate appropriately. As shown in Table 1.

Table 1. Experiment environment of hardware and streaming file

Hardware Software
Streamin Lenovo T350 G7 Windows 2003
Server & 2*CPU Xeon E5506 Standard Server
2G RAM Media services
Giga Bit NIC Media Player
RAID 0 RAID 1 RAID 5
£ *
2 * 500GB 2 *500GB 3% 500GB
10000 rpm 10000 rpm
10000 rpm
Ultra320 Ultra320
Type of Ultra320 SCSI
Disk Arra SCSI SCSI 64MB Cach
Y 64MB Cache 64MB Cache ache
Array Array Array .
Controller : 64bit | Controller : 64bit Controgecrl. 64bit
PCI PCI
Stream file length Quality of file
Stream file 2 4 6 8 "
M M M M 1280*720

B. Disk Cache

Disk Array offers the cache memory to increase the disk throughput and reduce the disk
access times. But Disk Cache is limitation by Array controller. The utility of disk cache
that we can find from Fig. 1 is useful. But when the requests from the users are quickly,
Disk Cache can’t support a lot of requests. Disk I/O will unexpectedly increase too fast to
support user’s requests. From Fig. 1, although the Disk I/O offered 25MB/s throughput
near, but the network throughput did not increase, contrary it decreased. Therefore the
Disk Cache is useful but can not keep from the Disk I/O increase unexpectedly.
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C. The bottleneck of Disk 1/0

At the present time, RAID(redundant array of independent disks) is widely used in
Disk I/O of the streaming media services. RAID is a technology that provides high
performance and increased storage reliability through redundancy, combining
multiple low-cost, less-reliable disk drives components into a logical unit where all
drives in the array are interdependent[16]. A RAID can be implemented in a number
of different levels (or type of disk array). Normally, the standard RAID level varies in
0, 1, 3, and 5. We employ RAID 0, RAID 1 and RAID 5. From in Fig. 2, we know
that the server delivers the streaming media files, the Disk I/O will be the bottleneck
of server. And the best efficiency of Disk I/O (Output) is RAID 0 and RAID 5, the
bottleneck of Disk I/O (Output) is 33.6MB/s. The lowly efficiency is RAID 1, the
bottleneck of Disk I/O (Output) is 28.15MB/s ~ 29.5MB/s. But the mode of RAID 0
can support users big than RAID 5. If we hope that server can serve the largest
number of clients, the mode of RAID Controller must be RAID 0, and let each server
offer only one file stored in RAID O to serve users.

——4M Disk Read
700 1
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\g 500 + —=— 8M Disk Read
2400
2300 r
e 4M Network
= 200 Interface Sent
2 100
— 0 ST, 1 & o o - 2 e 8M Network
T f
1 4 7 1013 16 19 22 25 28 nterface Sent
User (x10)
Fig. 1. The Utility of Disk Array Cache
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0

Fig. 2. The bottleneck of Disk I/O
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D. Network Throughput

We know from Fig.3 and Fig.4, the bottleneck of server’s gigabit NIC is about
900Mbps.If we want E-learning system to support the high-quality file to a large
number of users simultaneously, it is impossible. The bandwidth of server’s gigabit
NIC can transmit up to 1Gbps near. Since the server can support more than two
gigabit NICs, the bottleneck of the server will not be network bandwidth.
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Fig. 3. Network Throughput of RAID 5 (Multiple files)
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Fig. 4. NIC Throughput Contrast between different RAID Type

3 Enhancing the Performance of Streaming Media Services

A.  Multi-tier architecture for E-learning system

According to the results discussed in previous sections, Disk cache can increase the
capability of Disk I/O, but the size of disk cache is limited by the disk array
controller[16]. If the file cannot be accessed in disk cache, it must be read from hard
disk. When the files are read at different time for user’s requests that cannot be found
in disk cache, streaming server’s disk I/O will unexpectedly become too busy to serve
the users[14]. Another issue is that backbone bandwidth of Intranet is up to 1 Gbps,
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the server cannot offer over the bandwidth of backbone. Therefore, when a lot of
streaming files put in the same streaming server to be used, the server cannot provide
the most efficient services[13]. In order to overcome such problem, we propose a
multi-tier architecture for E-learning system shown in Fig.5.

B. Operation of the System
In the above multi-tier architecture, the system operation is described as following:

Step1: User logon Web server and select a curriculum by client.

Step2: Web server receives the requests and query database to get the information
of streaming servers.

Step3: Database sends the information to Web server. And Web server receives
the information, to analyze the information and to get the streaming server with
lowest loading.

Step4: Web server sends the user’s request to the chosen streaming server.

Step5: The streaming server delivers content stream to user.

Step6: User receives the stream and start learning.

Step7: Web server checks the streaming server utilization rate (Disk or Network).
If the streaming server’s performance is approaching its capacity, the Web server will
find out another streaming server with lowest loading, and send this message to file
server and write this message to database.

Step8: Media file server receives the message from Web server and it will copy a
curriculum file to another streaming server.

Step9: Streaming server sends performance log to database server periodically.
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Fig. 5. Multi-Tier architecture for E-learning system
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Each server, in general, only transmits one curriculum at one time in this system,
but the server can offer multiple curriculums to serve users[8]. When the server
cannot support the requests of clients efficiently we must create another copy to
another server, and choose a threshold that the server can support the largest number
of clients.

C. Threshold value of Network and Disk I/0O

As shown in Fig. 1 of the previous sections, after about 130 clients come in, the disk
I/O becomes busy. We can choose the threshold of Network as 650Mbps. If we hope
the server can serve the requests more stable, we must choose the 600Mbps (120
clients). How can we decide the threshold of disk I/O? From Fig. 2, we could find the
bottleneck of disk I/O is nearly 34MB/s (RAID 0). If the chosen threshold of disk I/O
is 33.6MB/s, then when new requests come in may cause the disk effect to descent. In
order to insure the disk capability, we must choose a threshold less than 33MB/s.
When disk I/O is no more than 28MB/s the server can operate normally. We decide to
choose the disk threshold as 28MB/s.

D. Enhancing the performance of system

As shown in Fig.5, the streaming server sends the performance log to database, and
Web server reads those logs to decide the streaming server that can be chosen. First,
Web server checks the disk I/0 value. If it is close to 80% of the threshold of disk, then
implements step 7 and step 8. If disk I/O is less than 80% of the threshold of disk, Web
server will continue to check the network’s loading. If it is close to 80% of the threshold
of Network, then do the same operation. And the server information will be recorded in
database. When the disk I/O value or network value is equal or over the threshold, Web
server will choose another streaming server to serve the new user. Another problem is
bandwidth of backbone. In this system, there are many servers providing services. We
can put the streaming server in the different places or classrooms. Thus the students use
the different files will not occupy the same bandwidth. And we can reduce the file
quality to decrease the traffic of network. The file quality can be near 1.5Mbps (MPEG
1 quality), thus the server can serve more users.

4 Conclusion

In the paper, we focus our efforts on evaluating and enhancing the performance of
streaming media services, and analyzing the effect of the network bandwidth and disk
I/O capacity for streaming servers in E-learning systems. One bottleneck of streaming
server is its disk I/O, the network is the second. Those problems must be prevented by
E-learning systems to providing good services. Consequently, we present a multi-tier
architecture for E-learning system. In the system, streaming server sends performance
log to database server periodically, different contents are stored in different servers,
so that we can ensure the normal operation of the streaming media services to provide
a stable learning environment for students. The servers are distributed in the network
to reduce the possibility of traffic jam in the network. This system can be used in a
university or a company.

Streaming media services are powerful tools for delivering instruction content to
online learners in E-learning System. In the future, the advance of the hardware and
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network equipment will contribute to supporting higher quality contents. And the
promise of mobile computing is true “anywhere/anytime” learning[17]. With the right
planning and a careful monitoring toward bandwidth consumption (network and disk
I/O), students in E-learning programs can gain the benefits of streaming media with
audio,video, and other forms of media on the Web.
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Experiments Courses
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Abstract. This paper shows the benefits of offering Mathematical Modeling
and Mathematical Experiments courses for training the ability of students to
calculate as well as to use mathematics knowledge in solving problems. By the
course reforming, which are offered by the mathematics major, together with
analysis and research in problems with Mathematical Contest in Modeling, we
are looking for the source of the problems to make some teaching reformation
and discovery to the course reforming, teaching methods and etc of
Mathematical Modeling and Mathematical Experiments courses in normal
universities. This paper also provides the way of teaching reformation and
advices to the practice teaching processing. It can train the ability of students of
Innovation and improve the ability to use knowledge of mathematics as well as
computer techniques in solving problems.

Keywords: Mathematical Modeling, Mathematical Experiments, Practical
teaching; Innovation.

1 Introduction

As important parts of university mathematics curriculum, Mathematical Modeling and
Mathematical Experiments Courses open a new scientific field for modern
mathematics. Our aim is to training the ability of students of Mathematical Modeling
for practical problems and solving that by computer (Mathematical software).
Mathematical Modeling and Mathematical Experiments Courses are set for Students
of mathematics. It is very important for the courses setting to obtain Mathematical
Contest in Modeling since the nineties of last century (since the 1990s), teaching and
competition of Mathematical Modeling and Mathematical Experiments are effective
ways of quality education and they not only enhance the students awareness of
mathematical applications, but also improve their abilities of innovation and applying
knowledge of mathematics and computer technology to analyse and solve problems.
At present, the contents of Mathematical Modeling and Mathematical Experiments
courses are gradually embodied the idea of Mathematical Modeling. Based on the
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courses setting and improvement, the spirit of the organic content and method of
Mathematical Modeling should be expressed gradually. Many universities are
interested in it and the study of Mathematical Modelling and Mathematical
Experiments is very important [1] and [2].

Since the beginning of this century, Mathematical Modelling courses were steadily
developed in domestic universities. And the number of schools which participate in
Mathematical Modelling contest increased year by year. The importance of
Mathematical Modelling and Mathematical Experiments courses is widely recognized
and more and more universities set up the two courses [3] and [4].

Since the course design changed from secondary to primary, as well as from
elective to require courses, its course load and practice parts increase. The process of
setting up Mathematical Modelling and Mathematical experiments has gone through
several stages in our university. Participating in the process of mathematical
modelling contest has been ten years. After several years of teaching and competition
practice, problems emerged, led to consideration of the traditional courses and
curriculum reform.

2 Curriculum Analysis

A.  Curriculum

Mathematical Modeling courses in our university have experienced three stages: First,
the Mathematical modeling is set up as an elective course in our university with the
course load 52 hours. Elementary models by using the skill of problem-solving
learned in middle school were taught. The content is relatively uniform. On the basis
of that, the course was improved. We changed the course compulsory and the course
load was increased. The content taught starts to include the advanced content of
model. With elementary model counts 80% and advanced models 20%, the difficulty
is slightly strengthened. Now, with the development of teaching reformation, the
Mathematical Modeling course load is set to be 60 hours, elementary mathematics
and mathematical counts 50% each and the ease of materials tend to be appropriate,
theoretical and practical discussion and teaching hours counts 50% each.

Our Mathematical Experiments Course is open for third-year students in
mathematics major, with Advanced Algebra, Mathematical Analysis, Probability and
Mathematical statistics and differential equations as prerequisite courses. The course
load is usually about 60 hours. Computer lessons and theory lessons count 50%
equally. The reformation still continues.

B.  Textbook and Content
With the popularizing of the Mathematical Modeling of teaching courses in colleges
and universities, there are many textbooks of mathematical modeling [5] and [6]. But
most of these materials were prepared for the science and engineering students and
only a few were for advanced normal college students. Therefore, we prepared a set
of suitable materials for normal college students. Compiled our university several
teachers’ manuscripts from years of teaching mathematical modeling, "Mathematical
Modeling" was published in July 2006.

The contents in our textbook from shallow to deep, is divided into three parts, the
first part is the elementary mathematical model for use of public elective courses and
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correspondence students and the content is relatively simple, using elementary
mathematical methods and some knowledge of a small amount of advanced
mathematics. The second part is the models of advanced mathematics; it is suitable
for mathematics, physics, computer and biochemical students. Mathematical models
in this part are complex and use a small amount of elementary mathematics method
and a lot of advanced mathematics knowledge. As a part of the Mathematical
Experiment, The second part is divided into basic experiments and design of
experiments. By some simple practical problems, students will learn how to deal with
practical problems and how to use MATLAB [8] and [9].

C. Ways and Means

The Feature of Mathematical Modeling and Mathematical Experiments Courses is
that the teachers briefly explain the theory and the students take the initiative to test to
experiment. Multimedia technology can be used in classroom and a Special E-mail
account is also used for the Curriculum. On the other hand, website and lab were
constructed by our university for the courses.

The way of practice and test of Mathematical Modeling and Mathematical
Experiments Courses is different from traditional mathematics curriculum obviously.
Usually practice uses the way of computer, case analysis and comprehensive
assessment. Test uses the comprehensive evaluations, which includes practice, reports
as well as finals, instead of a single test.

D. Modeling Contest

Our university organized students to participate in the National Mathematical Contest
in Modeling for 10 years and paid more and more attention to this work. Competition
results get better year after year, many people access to national second prize and
other awards in Liaoning. Since 2007, our school organized students to attend
international Mathematical Modeling Contest, and more people gained international
second and third prizes, etc.

Although we won some achievements, we still don’t have any domestic and
international first prizes and many of the problems emerged in the contest: (1)
Students were not interested in Mathematical Modeling. (2) The student's knowledge
is limited and mathematical modeling activity is not comprehensive. Although it is
related to lack of promotional dynamics, it also indicates lack of necessary teaching.
(3) Although only a few junior and senior students participate, the proportion of
award gained by them is large. Especially the senior students, they are not attracted by
contest because they faced their graduation and employment pressure although they
have brilliant mathematical basis. Freshmen and sophomores’ participate in training
of the competition with high enthusiasm, but gain few awards, this shows that the
ability of Mathematical Modeling is closely related to the knowledge accumulated. It
is a combination of theory and practical applications. Junior curriculum is not
appropriate; a number of related courses are open too late. (4) In the process of
solving Mathematical Modeling, the skills of computer programming of students were
bad. It is hard to use mathematical software solving mathematical model problem,.
Many students can't use knowledge to solve practical problems, which needs to be
improved.
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E. Teaching Team

In the process of teaching Mathematical Modeling and Mathematical Experiments,
teachers need an ability of analyzing problems and solving problems. Our teachers
have to master the core subjects of Mathematics and be good at expressing the idea of
Mathematical Modeling and setting up “opening problems” to train habits and ability
of students to ask questions [10]. At present, the capacity of our teachers is weak in
this aspect. There are only a few opportunities for teacher-student interaction;
students do not build right learning patterns.

3 Strategy and Recommendations of Practical Teaching

According to the analysis of Mathematical Modeling and Mathematical Experiments
Courses, our university enforces the curriculum construction, and makes the
construction and reform of Mathematical Modeling and Mathematical Experiments
Courses be University key reform projects. We propose the following reform measures
and recommendations.

A.  Curriculum reform and Construction

At the same time of setting up Mathematical Modeling required course in mathematics,
Mathematical Modeling Elective Course should be created in university. Make more
students have benefit from Mathematical Modeling course. At the same time, we also
make modeling contest training well. So that the students’ level of Mathematical
Modeling further improve. Firstly the construction of Mathematical Modeling course is
basis of good results of Mathematical Modeling competition. Secondly, teachers are
usually accumulating of material, rich in teaching and coaching unceasingly
consummates, instilling new ideas, new methods, using modern computer modeling
tools to solve problems and promote the construction of Mathematical Modeling
course because the Mathematical Modeling Contest questions are mostly from the
problems of the real world.

To make Mathematics Experiments course good, our school has established the
computer interactive multimedia laboratory and make the Mathematical Modeling
laboratory be a Mathematical Experiment center for students. To create a good
environment and conditions of the experiment, Mathematics Experiment center
should purchase software, such as Matlab, Maple, Lingo, Spss and so on.

The purpose of this course is not teaching some knowledge, but a request in
cultivating students' interest in exploring and the ability to solve practical problems on
the combination of mathematics knowledge, the ability of modeling and software.

B.  Modeling contest and Extra-curricular learning

Mathematical Modeling Contest is an important way of creative ability and overall
quality of training. Not only stimulate the enthusiasm of the students to study
mathematics, but also improve their ability of establishing mathematical models and
solving problems by computer technology. We should encourage the students to
participate in that and train students’ creative spirit and sense of cooperation to
promote the reform of university mathematics teaching system, teaching content and
methods [11] and [12].
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We should encourage students to attend college Mathematical Modeling Contest
and increase students’ reward. For the selection of the team members of National
Mathematical Contest, campus Mathematical Modeling Contest should be held. By
the way of combination of Popularization and improvement, improvement is
prompted by competition and Popularization is prompted by improvement.

A major feature of the reform Mathematical Modeling and Experimental teaching is
organizing students study by the mode of extracurricular study group. We use group-
mode to enhance Mathematical Modeling and Experimental mathematics teaching.

It is very necessary to further explore on ideas, content and methods. Mathematical
modeling and mathematical experiment focused on transform the practical problems
to mathematical problems and the ability of Mathematical Modeling is required.
Stimulate students' interest in exploring problems. Show brilliant results in special
classes and let students discuss their results.

Make students build their own Mathematical Modeling websites and build a new
network platform between teachers and students. Our website covers National
Collegiate Mathematical Contest in Modeling questions, award-winning paper,
Mathematical Modeling applications, programming languages and application
software. So, our students can have the newest information and materials and ability
and competition level can be improved.

Mathematical Modeling association was established and team members can be
trained according to the plan. It makes the students’ innovation and overall quality is
greatly improved. Mathematical Modeling Association is the largest association in our
university. It belongs to Practice of entrepreneurship and innovation central, whose
members are more than one thousand. In June each year, we will recruit new
members and training them by special series of lectures, computer guidance,
simulation exercises, experience the text flow and internal competition.

C. Case collection and Research

Collection of teaching cases and research is very important because Mathematical
Modeling and Mathematical Experiments Courses involve extensive knowledge and
much universities lack of teaching resources. Our teachers research and
transformation the problems at home and abroad and summarize many interest
examples of daily life and case with different engineering background. These
examples, which reflects the basic idea of Mathematical Modeling and the basic
approach, and they are simple, specific and interesting.

D. Teacher Training

Mathematical Modeling and Mathematical Experiments Courses are flexible.
Therefore, teachers have to not only master certain knowledge and methods of
Mathematical Modeling but also have a deep understanding about how to apply
mathematics. We should organize training courses, seminars and inviting experts to
enhance the professional skills of our teachers.

4 Conclusions

The construction of Mathematical Modeling and Mathematical Experiments Courses
made important contributions for our university to got good grades in the National
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Mathematical Contest in Modeling. Students get trained in mathematical modeling
and develop the students self-learning ability and sense of innovation though these
courses. It makes students have a solid foundation for greater development in future.

According to school statistics, many students who participate in mathematical
modeling contest received outstanding results. There are a number of students enrolled
in graduate schools and some students have also been welcomed by employers.

We hope to break the traditional teaching model through analysis of Mathematical
Modeling and Mathematical Experiments Courses. Make Innovative practices and
capacity-building are our goals for the teaching. Through choosing teaching contents
of these courses and dealing with teaching methods, methods of scientific treatment,
assessment methods and laboratory reports regally, we can improve their ability of
applied Mathematics and solving problems by computer technology.
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in Low Voltage Miniature Circuit Breakers
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Abstract. Miniature circuit breakers (MCBs) are widely used to protect electrical
facilities within commercial, domestic and light industrial buildings. Arc motion
in low voltage (240 VAC) high current (103-104A.) current limiting-circuit
breakers is dominated by arc root mobility. In the recent years, computer image
simulation of arc characteristics has important application in the investigation
and development of technical low voltage MCBs.

Keywords: Circuit Breaker, electric arc, reliability, low voltage.

1 Introduction

To improve the working reliability of low voltage electrical devices, so the core of the
research is the key part, the contactor of the electrical devices for realizing the switch
function with the electrical devices, as main factor decided the life-time of the low
voltage electrical devices. The short-circuit current is a typical case of a transient
phenomenon in the network. In the distribution network of electrical energy, electrical
devices play an important part in controlling the energy supply (switching, overcurrent
and surge protection etc). Its operation must be reliable not only at rated network
parameters but at failure case, too. The failure is caused by short-circuit currents and
overvoltages when the magnitudes achieve multiples of the rated values. Breaking the
short circuit current is a task of circuit breakers and overcurrent protection devices.
MCBs are ideal for the protection of power supplies, control power transformers,
HVAC, refrigeration equipment, florescent lighting and many other applications
requiring a primary protective device.

For many years we have dealt with problems of MCBs, mainly with short-circuit
current breaking. MCBs operate as current limiting devices, able to interrupt the
short-circuit currents without dangerous consequences. MCBs are widely used to
protect electrical facilities within commercial, domestic and light industrial buildings.
For many years we have dealt with problems of MCBs, mainly with short-circuit
current breaking. MCBs operate as current limiting devices, able to interrupt the
short-circuit currents without dangerous consequences. Current interruption is the core
technology in low voltage circuit breakers and it is characterized by the presence of an
electric arc.

The figure 1 illustrates the visualization model of the MCBs switching arc with low
voltage electrical devices and the arc image gathered. Besides the function of the
contactor designed is very important, the electric arc motion process played the rather
important role in the switching ability, electrical life-time and failure mechanism with
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the contactor of the low electrical devices. Therefore, it was very necessary to adopt the
proper method to investigate the arc characteristics of low voltage electrical devices
and arc lighting mechanism for advanced the production designed performance of low
voltage electrical devices and reliability. Image simulation has reached a significant
position in the investigation and development of MCBs with electrical technical
products.

() (b)

Fig. 1. The visualization model of MCBs switching arc(a) and the image gathered(b)

2 Evolution of Simulation Investigations with Low Voltage MCBs

The arc simulation of the MCBs with low voltage electrical devices mainly involves the
research of the 3D image forming theory and electric arc motion mechanism during
electrical motion process. Although there had some progress in advance, as a new
generated research method of electric arc, especially in the electric arc motion
visualization was just like beginning. The research of electric arc visualization involved
many technologies such as electrical devices technology, data computation, image
processing and computer science. Therefore, it’s too hard to measure and analyse the
electric arc. It could be deeply researched with electric arc model theory, 3D finite
element analysis of electromagnetism structure with electrical device, computer aided
design and arc dynamic characteristics, in order to advanced understand the the
complex phenomenons with MCBs contactor such as electrics, heat, magnetism during
the motion process.

Various experimental and theoretical investigations have reported the study of low
voltage circuit breakers. Hirofumi Takikawa[1] and Mitsuru Takeuchi[2] studied the
distribution of temperature in the cross section of an arc column between separate
contacts with spectroscopic detecting systems. J.W McBride investigated the influence
of gas flow and gas composition on the arc root mobility in the contact region of
MCBs|[3]. Concerning numerical simulation, first calculations were done by Karetta[4]
for arc chambers consisting of two arc runners and insulating walls using a MHD
model. With a two-dimensional model, Helene Rachard[5] analyzed the influence of
the magnetic forces on the shape and displacement of the arc. Swierczynski[6]
developed a three dimensional model to investigate the arc motion with the influence of



Application of Image Simulation of Arc Characteristics 223

external magnetic field and plasma composition and transport properties. Lindmayer
simulated the process of arc-splitting between metal plates in low voltage arc chutes[7].

MCBs arc models can be classified into three categories. Thermal and dielectric
recovery models that describe the arc dynamical behavior considering the impact of
different interrupter parameters such as nozzle size and geometry, type of quenching
medium and speed of flow, pressure, etc[§-9]. Other models are based on empirical
form(s) [10]. Both categories are efficient in determining the internal dimensions and
quenching medium parameters of the interrupter. However, the third category of
models is concerned with the arc external characteristics such as Cassie, Mayr, and
modified Mayr models[11-12]. This category is recommended, as far as evaluating
breaker interrupting performance in the power system is only concerned. However,
H.A. Darwish and N.I. Elkalashy put forward the latest model-Universal Circuit
Breaker Arc Representation with EMTP Built-in Model, and their theory has been
extended to cover breaker operation in a direct test circuit and in a typical power
transmission system[13].

3 Conclusions

The use of computers and simulation programs with MCBs electric arc allows solving
efficiently theoretical problems, optimization of device switch reliability design,
support and meet the need of improved MCBs solution technology.
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Abstract. Nowadays, most websites provide tremendous information organized
in complex structures of web pages. Therefore, how to help users quickly find
pages they are looking for is an important issue. Although a sitemap can
provide navigation information across sections of the website, it is static and
can hardly provide dynamic information based on access patterns and browsing
trends. In this paper, we proposed a hybrid approach for improving
recommendation ranking of the web pages for the next visit. Our raking
strategy considers not only the relevance (correlation to the next page calculated
by the collaborative filtering algorithm) but also the level of interest (time spent
on a page) and accessibility (the distance to the next page). In order to evaluate
the proposed recommendation ranking algorithm, we used the web access log
(IIS log) of a website, Health 99, operated by the Bureau of Health Promotion,
Taiwan. The log data was divided into training and testing sets. The
measurements of the relevance, the level of interest and the distance factor were
computed from the training set. The experimental results showed that the
possibility of the pages in the recommendation ranking lists by our approach
that were accepted by users was much higher than that proposed by the original
collaborative filtering algorithm, particular in short recommendation list (< 5).

Keywords: Collaborative filtering, Accessibility, Ranking, User Access
Pattern, IIS log.

1 Introduction

The purpose of personal recommendation systems is to provide recommendations to
users so that they can quickly and accurately locate the information they want.

As Cline and Haynes indicated 1, web structures could become one of the obstacles
for users while searching information through a website over the Internet. They
summarized their viewpoints to the Internet as following. (1) The internet is like an
unorganized library with plenty of materials. More worse, the volume of the materials
are increasing rapidly. Thus the lack of systematic management would decrease the
accessibility of information. (2) The internet is uncontrolled and unwatched, without
notification, a site may disappear, change its functions or contents and move from
time to time 4. Consequently, this may cause users inconvenience as they search for
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information at a specific website. (3) It has been increasing difficulty in finding
information for users in a website because of cognitive differences between users and
website designers 5. R.

Considering web structures as a confounding factor in recommendation ranking, J.
Garofalakis, P. Kappos, D. Mourloukos, M. Perkowitz and O. Etzioni [6, 7] proposed
to include web page accessibility into analysis. The accessibility of a web page can be
defined as the depth of the page, i.e., the number of links starting from the home page
to that page.

Jhon Garofalakis & Panagiotis Kappos argued that measuring page popularity
through access counts would be misleading because a page closer to home would be
more easily to be seen than a page with deeper levels 6. Similarly, Mike Perkowitz &
Oren Etzioni used access counts as an index for popularity measurement. However,
they also took into account the distance where a page resided in order to discover the
pages with high popularity but low accessibility for recommendation 7.

The visiting frequency of a web page can be measured by access counts, not by
user preference. To know user preference we have to know how much a user likes or
dislike an item on the website. A recommendation system needs to rank top
interesting items of information for users while they are visiting. According to ways
of getting preference, there are explicit and implicit feedbacks. An explicit feedback
requests users actively to return rating on visiting pages. However, user may feel
uncomfortable to provide rating score. This may decrease users’ wiliness to provide
feedbacks 8. In Order to overcome the problem, researchers proposed approaches to
acquire implicit feedbacks by observing user behaviours [8, 9].

Morita & Shinoda verified the reliability of implicit feedback. The result showed
there was a strong tendency to spend long time to read articles that are rated
interesting 10. Besides, they also discovered there is a low correlation between the
length of an article and time spent to read it. Konstan et. al. 11 discovered in the
USENET group, by using reading time as preference, the same effect as those using
the explicit feedback approach [12, 13].

In our research, we applied collaborative filtering algorithm and made some
modification. We use reading time in calculating pages’ correlation and find out
correlated pages. Furthermore, consider difference in page visiting time length and
steps of finding page from user behaviour. From criteria above, developed a new
ranking method, to find out:

1) Page with no significant difference in correlation but with longer visiting time.
2) Page with no significant difference in correlation but shows more steps of finding
page from users’ behaviour.

2 Method

The goal of collaborative filtering (CF) algorithm is to predict the utility of a certain
item for a particular user based on user’s past behaviour and the opinion of other like-
minded users 14. CF recommendation system could be divided into two main
categories: User-based, comparing the activity record for a target user with the
historic records of other users in order to find Top k like-minded users, through these
users output the recommendation to the target user; Item-based, comparing items
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based on their pattern of rating across users. In item-based, it attempt to find k similar
items co-rated by different users, from these similar items output the recommendation
to user. Due to the lack of scalability of user-base 15, we adopted Item-based model,
and calculate pages’ correlation by adjusted Pearson correlation as in (1).

ZuEU(Ru,i - ﬁu) X (Ru,j - ﬁu)

(s = R X SRy — B’

U is the set of all users, i and j are item, R, ; represent user u’s visiting time on page
i, R, is the average visiting time length as before, and sim(i, ) is the correlation
coefficient of i and j [14, 15]. After computing we will obtain a correlation matrix,
describe correlation of each page with target page, as shown in Fig. 1.

sim(i,j) =

i J n
1
i 1
j 1
1
n 1
1

Fig. 1. Web pages correlation coefficient matrix. Row and column name represent item name.

From each row in Fig. 1 we could know, how much is other pages correlated to the
target page. We obtained a list of correlated items presented L; = {pj,pk, T }
sorted by sim() in descending order, p = {sim(),T,D} T is sets of users u visiting
time on item, D is sets of users u steps of finding item. Next, we test the significant
difference of pair sim() inside L. To avoid the possibility of not satisfying the
assumption, we conduct a transform as in (2) 16.

1 (1 + sim(i,j))
Z=-INM\T—7"T =

2 \1-=sim(i,j)
Hypothesis test of sim() as in (3) 16.

Hy: simy = sim,

H;: simy # sim,
sim4, sim, represent correlation coefficient of page with target page. Transform
correlation coefficient to z-value in order to conduct hypothesis testing, under the
assumption of independence, the standard error between z,,z, asin (4) 16.

1 1 1
SE(Zl_ZZ): §<n1_3+n2_3>

The z-score of z; — z, z-value as in (5) 16.
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Zy — 23
’T SE(z; — 23)
If rejected the alternative hypothesis Hy: sim; # sim,, p; and p, would say to have
the same relation to the target page, thus we further testing user’s reading time on
piand p,, via wilcoxan rank sum test, hypothesis given as in (6).
Hy:T, =T,
Hi: T, # T,
(T,: visiting times on item x)
If we reject Hy: T; # T, this proclaim no significant differences in visiting time
between p;and p,. While condition established, we further test the steps of finding
between p; and p, by using wilcoxan rank sum test, hypothesis as in (7).
Hy:D; =D,
Hy:D; # D, (1)
(D,: steps of finding item x)
Finally, if Hy: D; # D, is rejected, p; and p, will be assign the same ranking.
Algorithm flow chart Fig. 2.

Do not reject
Hy:simj=simy

Do not reject

A
No
Yes
Do not reject
H,:D=D,
\ 4
Swap(p, p.)
( End }4

Fig. 2. The control flow of the proposed hybrid algorithm.
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3 Experiment Design

A. Data Preprocessing

The IIS log contains the access paths of web pages in the web site including pictures,
sounds, graphics, component objects, static web pages and other different files
However, not all of the data are meaningful, therefore, to increase the analysis
efficiency and accuracy, it is necessary to precede data preprocessing. We removed
access paths to the graphics and component objects with file extension gif, jpeg, jpg,
tif, bmp, ico, css, js...etc [17, 18]. In addition, web crawlers have been extensively
used in web search engine to collect web site information. Crawlers will leave
tremendous meaningless data inside the IIS log, which could greatly affect analysis on
user visiting pattern, for this reason we excluded crawlers visiting information 19.

B. Data Set

The data source was the web access log (IIS log) of a website called Health 99,
operated by the Bureau of Health Promotion, Taiwan. The log was archived from
January 2007 to August 2009, consisting of 298,637,615 records in total, Health 99 has
been a health education resource website since October 1998. It provides the public
and health educators with accurate and timely health information and educational
materials. Until December 2009, this web site has more than 3300 teaching material
20. After data cleaning, there were 25,071,810 records. The database was divided into
testing (20%) and training (80%) sets 21. Our algorithm will be trained on each week
data in training set to evaluate the recall on next coming week data in testing set.

C. Experiment Procedure
The experiment procedure is as follows:

e First, we arbitrary choose a page as a target page and a date as observation start
day (2009/03/20), observing the after 12 weeks, and recall was calculated weekly.

e Second, we consider a week before each observation week as its training set, as
shown in Fig. 3.

® Third, we compute the similarity between items using adjusted Pearson
correlation from training set.

o Fourth, we sort the correlated items in correlation coefficient (k nearest) and our
new method.

e Fifth, we chose top N item for the target page. In the experiment, we let N take
the values 5, 10 and 20.

— Observation timeline —»

week x-/ week x
<. ...................................... » 4. ...................................... >
Training set of  Test set of
week x week x

Fig. 3. Training set and testing set of week x.



230 S.-C. Hu, C.-Y. Yang, and C.-T. Liu

4 Result and Conclusion

To evaluate the recall of our algorithm and the original collaborative filtering
algorithm, data were divided into train set and test sets. Through each algorithm we
will obtain a ranked list. Top N means the highest n web pages after ranking. Our
purpose is to look into the testing set and match the items in our recommendation Top
N set. The items that appear in both sets are the members of the hit set. Recall rate is
defined as in (8) [21, 22].

size of hit set

size of test set

We arbitrary choose a page as a target page and a date as observation start day.
Observing 12 weeks recall under different Top N (5, 10 and 20). Each weeks’ training
set was based on a week before as shown in Fig. 3.

recall =

—&— Kk nearest
0.8 A —&— our method
= 0.6

804 /\

Y A :
P = - e

1 2 3 4 5 6 7 8 9 10 11 12

weeks

Fig. 4. Top 5 recall in 12 weeks

——k nearest
0.8 /\ —8— our method
= 0.6
<
804 = /

\.\_
e

1 2 3 4 5 6 7 8 9 10 11 12
weeks

Fig. 5. Top 10 recall in 12 weeks

—&— Kk nearest
0.8

f\ﬁ\ —&— our method
0.6

04 | 2

TN
2NN N
8§ 9 10 11 1

1 2 3 4 5 6 7

recall

2

weeks

Fig. 6. Top 20 recall in 12 weeks
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1
——k nearest
0.8 —&— our method

=06
Q
£ 04 /-

0

TOP 5 TOP 10 TOP 20
TOP N

Fig. 7. Average recall for 12 weeks at different Top N
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Fig. 8. k nearest recall at different Top N
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Fig. 9. Our method recall at different Top N

Table 1. Variance of Recall differences

10-5 20-5 20-10
Our method 0.010666685 0.021474131 0.004451
k nearest 0.005522721 0.03218275 0.030594

From Fig. 4, 5, 6 and 7 shows a higher recall in our new method. Besides, as
shown in Table 1, lower variation of differences between Top Ns.
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Table 2. Significance Differences of Recall Between Top N

Our method
Top 5 Top 10 Top 20
Top 5 0.05019 0.6633 0.04596*
= g Top 10 0.00062* 0.00920* 0.8624
Q
= Top 20 0.00041* 0.00217* 0.2597

By using wilcoxan sign rank test on paired recall of different Top N we obtained
Table 2 (cell inside represent p-value, p>0.05 no significant difference). No
significant differences were found between novel Top 5 and original Top10; novel
Top 10 and original Top 20; novel Top 20 and original Top 20. Thus with lower Top
N, in our result re saw a higher recall. According to our experimental results, it is
obviously higher probabilities of user accept the recommend pages by our method
than only consider correlation, in particular more outstanding performance but with
smaller number of recommend pages.

Acknowledgment. We would like to thank Professor I-Jen Chiang of TMU for his
valuable advice in statistics.
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Abstract. With the widely use of computer, to deal with more frequent computer
tests and the increasingly onerous teaching tasks, and according to the
requirement of the NCRE (National Computer Rank Examination) on test
settings, realizing the automatic setup of system time, username and mapping
network drives by applying some ways such as Visual Basic language and Dos
command will meet the special needs of teaching, improve the work efficiency
greatly and reduce the burden of computer rooms management teachers.

Keywords: computer room, IP change, network mapping, NCRE, Dos
command.

With the widespread application of computer, computer room in university teaching
takes up more and more teaching task. Up till now,there are some subjects which use
computer to exam.The subjects include computer basic, computer programming
language, computer graphics, multimedia, mathematics, English, AutoCAD, Matlab
and so on, and involve the school. When the subject ending,there are thousands of
students attending the exam. In addition, A part of National Computer Rank
Examination(called NCRE) which host by test centre of the Ministry of Education
use this way to exam. Certificate issued by National Computer Rank Examination
come into favor of the unit. This also makes the students to attend the test. These lead to
the current register rising, but the nuamber is still increasing the number of students
signing up to take the examination is more than 5000,and is increasing.These exams,
turnout is heavy and time is concened.All of these require a convenient and safe
manner.So we adopt the mapping network drives.But the subjects is more and the
number of students is large,this requires every manger is responsible for hundreds of
computers’ installation and maintenance. How to finish the system software of the
computer in a short time, the installation of test software, and complete the relevant
tests, ensure that the exam is going on smoothly, can be said to be a problem.

1 System Install

Demand on the NCRE’s requirement is always changing. A few years ago, the system
uses the Windows2000,but from the 29th NCRE uses the WindowsXP. In recent
years,we use the WindowsXP system in the examination. The system utilizes Harddisk

W. Zhang (Ed.): Advanced Technology in Teaching, AISC 163, pp. 235-23§.
springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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Protect System,and divide the computer hard disk into several sectors. Each sector
install a separate system which corresponds to an examination, and according to the
different test install software. After installation of the master machine which install
the computer by hand in the initial stage,we use the network transmission, and copy the
installed system to every computer int the room. There are several other issues you
must understand before the network transmission system.

(1) The system of Master must follow the examination requirements,and put all the
patch, and kill the viruses. After confirming the Safety, the anti-virus software will be
uninstalled, becausesome examinations such as NCER do not require the installation of
the software.

(2) In order to prevent the influence of exam, we will completely remove the races,
while install the system, such as some temporary files, browser history.

After transmission, using Harddisk Protect System automatically change the IP
Address and computer namem.And hidding the system after protection,this will
prevent the false operation on system, and provide convenience to set the exam
enviroment.

2 Test Settings

Once the system is in place, the setting of test consists of three aspects, time, user,
mapping network drives. The examination involves thousands of computers’ setting,
and the different test needs of different environment, so it greatly increases the task of
manager. For manager’s convenience and little variation in every computer We can use
the program to automatically set.

First, using Visual Basic language and Dos commands to generate an executable file
that called set.exe and make with the system transmission. But the program can not run
automatically, it Still needs manager to click manually one by one.

There are amount of work. In order to further simplify the work, we first place in
system startup directory a file namedauto.exe, and make it run automatically when the
system startup. The Internal procedure is as follows:

Dim Set_str As StringSet_str = "D:/set.exe"
Shell Set_str

‘run D:/set.exe

Unload Me

When the computer startup, auto.exe automatically run,and its major function is to run
the test setting that is set.exe.

Next, we design the test setting program that is set.exe, and the main contents are as
following.

2.1 Time Synchronization

There are a lot of computer, we can not guarantee that all the computer time is accurate,
But some examination is very strict on time, for example, NCRE. So before the
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examimation, Managers must check time, and prevent the mistake which affect the
examination. Such way waste manpower.Even though, because of manual operation, it
is hard to avoid the mistake.So we can use Dos command to slove the problem. It
design as follows :

Dim Sev_Ip_Str As String

Definition with which server synchronization

Dim Shell_Time_Str As String

Definition the sentence executed by shell command
Sev_Ip_Str="\211.82.232.201"

‘represent the IP of sever such as A_Server

Shell_Time_Str = "net time " + Chr(34) + Sev_Ip_Str + Chr(34) + " /set /yes"
Shell Shell_Time_Str

2.2 Change User Name

As the computer name or IP has regular pattern, that is these are in order, the
Examination setting such as NCRE also has a similar rule.The program design as
follows:

nn

ServerName =
OldName = Environ("username")
‘original username
UIO0.usri0_name = StrPtr(NewName)
‘NewName is compute based on IP
dwLevel =0
OldName=StrConv(OldName,vbUnicode)
ServerName = StrConv(ServerName, vbUnicode)
IRet = NetUserSetInfo(ServerName, OldName, dwLevel, UIO, 0&)
‘Make use of API function to change the username

In order to make the change to take effect, the computer needs to restart or logout after
changing the username.

ExitWindowsEx EWX_FORCE, 0

For NetUserSetInfo and ExitWindowsEx fucntions the aforesaid used must declear
before use. Calling the API function in VB must pay attention to the transition
betwwen Unicode code and ASCII code in a string.

2.3 Mapping Network Drives

Use of mapping network disk to setup test environment, so the server generate
multiple users and folders,and the users with folders have the same name.Each user and
folder corresponding to a computer in the room, and it can limit the authority, so that it
can only access the corresponding folder. Mapping Network Disk use the Dos
Command, take the 31st National Computer Rank Examination environment setting as
an example:
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Dim Delete_str As String

Delete_str = "net use k: /delete"

Shell Delete_str

‘removed prior to mapping before the new mapping

Sev_str = "\211.82.233.201\Ncre31\"

She_str = "net use K: " + Chr(34) + Sev_str + Chr(34) + " /user:" + Chr(34) +
"Administrator" + Chr(34) +" /persistent:yes"

‘the representation of mapping is the disk of K

Shell She_st

2.4 Delete the Program

When the set.exe file operation and set up the test environment, but there is a file,
auto.exe, in the system startup directory,in order to prevent the influence of exam, you
have to delete it, so at last, auto.exe files will be deleted automatically. The program
design as follows:

Dim Del_str As String
Dim Path_str As String
Path_str="C:\Documents and
Settings\Administrator\StartMenu\Program\Sartup\auto.exe”
Del_str = "cmd /c del " & Chr(34) & Path_str & Chr(34)
‘deletet the file auto.exe in the directory of startup
Shell Del_str

Program run automatically the auto.exe when the computer startup first time, then run
set.exe.It deletes the auto.exe after set.exe setting the enviroment. In formal
examintion, use computer hard disk protection system to hide the disk of D.In this way,
it not only greatly reduces the workload of the managers, but also have no influence
on the examination system.

3 Conclusion

In this paper, We have discussed the problem in the NCRE exam,and used the Visual
Basic Language, DOS command to carry out the system setting of exam automatically.
This greatly improves the working efficiency. From the recent organizational processes
of computer examination,we can get a conclusion that These measures have played a
very significant effect.
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Abstract. The fruit ripening of Green-ripe (Gr) mutant tomato was inhibited
dramatically. To determine the expression patterns of Gr in tomato, we first
produced the polyclonal antibody of Gr protein. RT-PCR was used to amplify the
Gr gene from green ripe tomato fruit. And the PCR product was subcloned into
prokaryotic protein expression vectors pET-30a to generate recombinant
plasmid. The Gr protein was induced by IPTG in BL21 (DE3) and purified by
Ni-NTA agarose column. The anti-Gr serum was produced by immunizing
rabbits, and the titer of the anti-Gr serum was above 5000 by ELISA analysis.
Purified by the DEAE-52 ion-column, the high purification level of anti-Gr
polyclonal antibody was obtained. Furthermore, RT-CPR was used in the RNA
level to demonstrate that the expression of Gr gene was specialized in some
cultures of tomato. For example, the expressions of Gr were higher in seed,
flower and green ripe fruit than others, and the expression level were reduced by
exogenous ethylene treatment in the flower and green ripe fruit. Moreover,
Polyclonal antibody of Gr was used to investigate the expression pattern of Gr in
protein level by the Western blotting. Our results show that the expression level
of Gr in protein level was complied with the expressions in RNA. So, we
suggested that the regulation of Gr was transcriptional.

Keywords: Green-ripe mutant, Prokaryotes expression, Polyclonal antibody,
Ethylene.

1 Introduction

Tomato fruit ripening mutant Green-ripe (Gr) is an autosomal dominant mutant,
obtained by natural mutation (Kerr. 1958). The fruit of Gr mutant was obviously
immature, and the softening and lycopene accumulation of the Gr fruit was
significantly inhibited during the fruit ripening (Jarret et al., 1984). Further studies
showed that, during the fruit ripening, there was no obvious difference of the ethylene
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production between the mutant fruit and wild type tomato fruit, the system I ethylene
and system II ethylene were both detected (Barry et al., 2005). It indicated that the
ethylene synthetic of the mutant tomato fruit was not affected, and the immaturity was
due to the ethylene insensitivity of fruit. In addition, previous study found that the
mutant fruit of Gr was obvious ethylene insensitive, exogenous ethylene treatment did
not cause obvious ethylene reaction in Gr fruit, and the expression of ethylene relative
genes were no change. Also, in the stem, leaf, organization and organs of the Gr mutant,
also show different degree of ethylene insensitivity (Barry et al., 2006). And research
suggested that Gr gene locate in the chromosome 1 of the tomato, and the length is
732bp, coding protein for 244 amino acid. The molecular weight of Gr protein is about
28KD, isoelectric point is 6.8.

Moreover, research indicated that, Gr mutant is cased by the lack of a 334 bp at the
5’ sequence of Gr gene, which led to insensitivity to ethylene (Barry et al., 2006). The
purpose of this study was to clone the tomato Gr gene, express the Gr protein in vitro,
and prepare the polyclonal antibody of the Gr. Further, we discusses the expression
patterns of Gr in both RNA and protein level.

2 Materials and Methods

2.1 Plant Materials

Wild-type tomato fruits (Lycopersicon esculentum cv Ailsa Craig) was grown in a
heated glasshouse using standard cultural practices with regular additions of N, P, K
fertilizer and supplementary lighting when required. Flowers were tagged at anthesis,
and fruits were harvested at the following stages: green ripe stage, broken stage, and red
ripe stage.

2.2 Cloning of Gr Gene and Construction of Prokaryotic Expression Vector

Total RNA was extracted from the tomato fruit (Lycopersicon esculentum cv Ailsa
Craig) by the method (Xie et al., 2006), and contaminating DNA was removed using
Dnase (Promega) according to the manufacturer’s instructions. First-strand cDNA was
synthesized with the Reverse Transcription System Kit (Promega), using equal
amounts of oligo(dT), according to the manufacturer’s instructions. Primers was used
to amplify the Gr gene , sense primer 5‘CGGAATTCATGGCTAGGGCACAAC
3’containing a EcoRlI site, antisense primer 5’CCGCTCGAGTCACTGGATTTGGTG
with a Xho I site. The condition for amplification was at 94°C for 3 min followed by 35
cycles at 94°C for 30 s, at 57°C for 30 s and at 72°C for 30 s, plus a final extension at
72°C for 10 min. Three independent PCR products were purified and cloned into pGEM
T-easy vector (Promega) and sequenced. The PCR product of Gr and the expression
vector pET30a were digested both with EcoRI and Xho I, and connected with each
other by T4 DNA ligase. The restruction was named as pET-Gr.
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2.3 Protein Expression, Purification and Polyclonal Antibody Preparation

The recombinant was transformed into Escherichia coli BL21 (DE3) after pET-Gr was
selected by restriction analysis. Gr protein expression and purification were performed
as previous methods (Zhu et al., 2007) with small modification.

The preparation of polyclonal antibody was preformed according to the method
(Zhu et al., 2007) and modified. Four New Zealand adult male rabbits were
simultaneously immunized with a 200 pg mixture of fusion protein and an equal
volume of complete Freund’s adjuvant. Rabbits were re-immunized again after 2 weeks
with a 100 pg mixture of fusion proteins and the same volume of incomplete Freund’s
adjuvant. Seven days after the final immunization, the rabbit’s blood serum was
harvested from the carotid artery and the polyclonal antibodies purified by salting
(between 0.3 and 0.5 saturation with ammonium sulfate). The purified antibody was
supplied in phosphate-buffered saline, sterile-filtered, and containing 0.02% sodium
azide.

2.4 Transcript Expression of Gr Gene by RT-PCR

Isolation of total RNA from tomato was performed according to Xie et al. (2006).
Semi-quantitative RT-PCR was performed as described by Fu et al. (2005). First-strand
cDNA was synthesized using 2.5ug total RNA, 0.5pg oligo d(T)18 primer and M-MLV
reverse transcriptase (Promage) to a final volume of 20 uL.. RT-PCR analysis was used
to investigate the expression pattern of Gr according to the method (Fu et al, 2007).
PCR was performed in 50pL reactions using 1pL. cDNA as a template. The specific
primers were designed as 5>-CGGAATTCATGGCTAGGGCACAAC 3° Fiff5|#) :
5’-CCGCTCGAGTCACTG GATTTGGTG 3’. And 129 bp fragment of endogenous
tomato ubiquitin gene Ubi3 was amplified as a control using the primers
5’-CAGGACAAGGAAGGGATT-3’and 5’-GTAGAGCAC GAGGCAGAG-3’. The
condition for amplification was at 94°C for 3 min followed by 30 cycles at 94°C for 30
s, at 53°C for 30 s and at 72°C for 30 s, plus a final extension at 72°C for 10 min. The
PCR products were separated on a 1% agarose gel and compared to the amount of Gr
transcript.

2.5 Western Blotting Analysis

5g of Wild type and ethylene treated tomato samples were ground in liquid nitrogen,
and solubilized with the protein extracting buffer (400 mmol/L Tris-HC1 pH7.5, 200
mmol/L NaCl, 800 mmol/L sucrose, 20 mmol/L EDTA, 10 mmol/L DTT, 2
mmol/L PMSF, 0.1% Tween-20).

All the samples were centrifuged at 13000g for 10min. The suspension was collected
as crude extraction for further analysis. Total protein was quantified by the method
(Bradford, 1976). The western blotting was preformed. And the polyclonal antibody of
Gr was used as primary antibody, and alkaline phosphatase marked IGg was used as
detection antibody. The BCIP/NBT was used to detect the result.
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3 Results

3.1 Construction of Prokaryotic Expression Vector

By RT-PCR, the Gr was cloned and sequenced. A 732 bp product was obtained (Fig 1).
And by sequencing, we obtained the complete coding region of the Gr. This sequence
was completely complied with the original sequence in the NCBI databases
(No.DQ372895). Moreover, the Gr was inserted into pET-30a expression vector after
digested with EcoRI and Xho I . The positive clone of the Gr inserted into pET-30a
vector was named as pET-Gr, and identified by digestion (Fig 2). And the recombinant
plasmids pET-Gr was transformed into E. coli BL21 cells.

I M

2000

1000
750
500
250

100

Fig. 1. RT-PCR amplication of Gr
M : DL2000 marker 1 : PCR production of Gr

3.2 Protein Expression, Purification and Polyclonal Antibody Preparation

In order to obtain recombinant protein on a large scale in the supernate, expression
conditions were optimized using different IPTG concentrations (0.1, 0.5 and 1.0 mM),
and no significant difference was observed, all the selected conditions could obviously
induced the expression of recombinant protein (Fig 3). The soluble fraction was
purified with Ni-NTA agarose column according to the manufacturer’s instructions
(Novagen). We obtained the purified Gr recombinant proteins as shown in Figure 4.
To prepare the polyclonal antibody of the Gr protein, New Zealand adult male
rabbits were immunized. After blood, the titer of the anti-Gr serum was above
5000(Table 1).The polyclonal antibody was firstly precipitated by ammonium sulfate,
and then DEAE-52 ion exchange method was used to further purify the polyclonal
antibody. As shown in Fig 5, 4-7 tubes were collected and the antibody was dialyzed
with deionized water. By western-blotting, the purified Gr polyclonal antibody had
immunization specificity and could use for further analysis (date not show).
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Fig. 2. Identification of recombinant pET-Gr plasmid
M : DL2000 Marker 1 : EcoRI/ Xho I digestion product

M 1 2 3 4

98KD __,
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Fig. 3. Induced expression of Gr protein in E. coli
M : Marker; 1 : control; 2 : Induced by 0.Ilmmol/L IPTG; 3 : Induced by 0.5mmol/L
IPTG ; 4 : Induced by lmmol/L IPTG
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Fig. 4. Purification of Gr protein
M : Marker; 1 : Purification of Gr protein

Table 1. The titer of the anti-Gr serum

Diluted times

of Serum 1/1000000 1/100000 1/5000 1/1000 1/100
0D492 0.04 0.3 1.1 1.8 >2
Negative
control
0OD492 0 0 0.05 0.08 1.2

3.3 The Expression Patterns of Gr under Ethylene Treatment

To further examine the expression of Gr under ethylene treatment, both RT-PCR and
Western-blotting were used. As shown in Fig 6, in different tissues and organs of wild
type plant, the expression of Gr gene was not the same. In the tomato seeds, the Gr
expression was significantly higher than that in stems, leaves and stems. And in the
tomato fruits, the Gr expression in green ripe fruit was significantly higher than that in
broken stage and red ripe fruit. When treated with exogenous ethylene, the transcript
expressions of Gr had no obviously changed in seed, stem, leave and green ripe fruit of
wild type tomato. However, the transcript expressions of Gr in flower and broken stage
fruit slightly decreased compared with that in untreated tomato (Fig 6).
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Fig. 5. Purification of Gr polyclonal antibody by DAEA-52
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Fig. 6. RT-PCR analysis of Gr gene in tomato
1: Seed ; 2: Stem ; 3: Leaf ; 4: Flower ; 5: Green ripe fruit ; 6: Broken fruit ; 7: Red ripe
fruit.

Further, we also investigated the Gr expression in the protein level using the Gr
polyclonal antibody. Western-blotting results demonstrated that the Gr protein was
low in stem, leaf and red ripe fruit of the wild type tomato, and could detect slightly.
In contrast, Gr protein expression in the seeds and green ripe fruit is much higher
than other samples (Fig 7). Overall, the Gr expression in protein level complied with
that in RNA level in wild type tomato. When treated with exogenous ethylene, the
expression of Gr protein obviously decreased in flower, green ripe fruit and broken
stage fruit than control (Fig 7). All these results suggested that exogenous ethylene
decreased the expression of Gr in flower, green ripe fruit and broken stage fruit both
in RNA and protein level.
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3 4
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Gr in wild type tomato —Pl* . - .M

Fig. 7. Western blotting analysis of the Gr protein in tomato
1: Seed ; 2: Stem ; 3: Leaf ; 4: Flower ; 5: Green ripe fruit ; 6: Broken fruit ; 7: Red ripe
fruit.

4 Discussion

Tomato is a model plant used to investigate the ripening mechanism of fruit. And the
tomato fruit ripening mutants are also important materials. By using these mutants,
many ripening related genes were cloned and characterized (Lanahan et al., 1994;
Barry et al., 2005). Among these mutants, the Green-ripe (Gr) was also investigated.
Previous study indicated that the Gr gene took part in the ethylene pathway of tomato
fruit (Barry, et al., 2006). According to homology analysis, Gr gene has a high
similarity with the RTE in Arabidopsis, and the homology reached 85%. And studies
show that RTE involved in ethylene signal transduction in Arabidopsis. Studied
suggested that the RTE negatively controlled the ethylene signal transduction, and
over-expression of RTE cased obviously ethylene insensitivity in Arabidopsis (Resnick
et al., 2006). Moreover, RTE acted at the upstream of ethylene receptors in the ethylene
signal pathway (Barry, et al., 2006). So, the mechanism of fruit ripening controlled by
Gr was especially important.

Similar as other mutant (Chao et al., 1997; Imanishi et al., 2001; Solano et al., 1998;
Tieman et al., 2001) , there was a significantly ethylene insensitivity in flower and fruit
of the Gr mutant. However, the ethylene induced triple response of the Gr was similar
with wild type plant, which indicated that the ethylene insensitivity of the Gr was tissue
specific (Barry, et al., 2005). Barry found that the Northern blotting method could not
detect the transcript expression of Gr in wild type tomato, but could only detect the
transcript expression in mutant fruit. In the Gr mutant fruit, the Gr expression was
highest in green ripe fruit, and exogenous ethylene did not significantly affect the
expression of Gr (Barry, et al., 2005). Among these researches, the expression of Gr in
protein level was not studied. In this research, we used RT-PCR to investigate the
transcript expression of Gr in wild type tomato. Our results suggested that the transcript
expression of Gr was higher in seeds, flower and green ripe tomato fruit than other
tissues (Fig 6). Different from the Gr mutant, exogenous ethylene decreased the Gr
expression in flower and green ripe fruit of wild type tomato (Fig 6).

To further investigate the Gr expression in protein level, we first expressed the Gr
protein in prokaryotic cells (Fig 3), and purified the recombinant protein (Fig 4). By
immunized the New Zealand adult male rabbits, the polyclonal antibody of the Gr
protein were prepared and purified (Fig 5). Furthermore, western-blotting was
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preformed to examine the expression of Gr protein. Our results suggested that the Gr
protein was higher in seeds, flower, green ripe fruit and broken fruit than other tissues.
And exogenous ethylene decreased the Gr protein in flower, green ripe fruit and broken
fruit (Fig 7). All these results indicated that the regulation of Gr was transcriptional.
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Abstract. According to characteristics of network experiment, experimental
projects with theory and practice were put forward. With the experimental
difficulty gradually deepened, we paid more attention to the design process of
experiment, and cultivated students' team spirit. By multimedia of experimental
guidance system, the network communication principles and experimental
procedures were vividly and accurately described, and the evaluation of student
experimental result was completed. Finally the synthetical experiment based on
SDH experimental platform and computer networks experimental platform is
introduced, so that the actual communications environment can be simulated by
full use of experimental platforms with different communications.

Keywords: computer network, network laboratory, experiment management
system, MSTP.

1 Introduction

The computer network is a communication major required courses, its content is to
make the students master the knowledge and skills of network communication. The
knowledge-transference needs to consolidate and deepen with the corresponding
experiment, operational capability need to exercise in the experiment. Therefore the
design of appropriate network experiment scheme is particularly important. Because
the computer network experiment equipment is more expensive, so teachers should
make full use of existing equipment to design diverse content. At the same time the
teachers should make full use of multimedia technology to explain, demonstrate and
guide experiments. The preferred solution is to complete a number of experimental and
has low investment cost.

2 The Experimental Scheme Characteristics

The experimental scheme is designed in order to improve the innovation ability of
students, to consolidate the existing knowledge system, arouse the students' initiative
and creativity, to cultivate high - quality talents. The experimental scheme has the
following characteristics:

(1) Because computer network each part of knowledge interconnected, the
experiment contents should also be contextual. Only in accordance with a certain order
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to complete the experiment, that they can achieve the best results. First, Students
complete simple experiments content, such as the production network cable, configure
the network card, set up Internet services. Second, students complete a complex
experimental content, such as configuring routers and switches, analysis of protocols,
analysis of routing principles, etc. Finally, the various pilot projects as a whole, the
students step by step to complete a complex network. When all the experimental
projects are completed, the students of analysis and design capabilities have been
training; by experiments, they could get greater achievement, further learning
enthusiasm will be improved.

(2) Students should take the initiative to complete the experiment, rather than
passive according to the instruction or the teachers to do the experiment, so the
experimental program planning should be more flexible, allowing students to design
and try some of the content. With the help of instruction experiment scheme and
teachers heuristic questioning, students are thinking about some of the issues.
Experimental project should have a comprehensive and design characteristics;
experiment content and method have the characteristic of diversity; experimental
results with multiple sexual characteristics; experimental results have multiple
characteristics; the purpose of the experiment is in the training of students'
comprehensive ability.

(3) Experimental projects is generally done in pairs, but sometimes two people do
not harvest, because they are not familiar with the experimental operation or not
interested in the contents of experiment. Because the network experiment has the
network features, the experimental group can be composed of several students, whereas
no number and range limitation. Some projects have completed in groups of 8§ people,
each of which have their own responsibilities. The project fully stimulates students'
team spirit. Everybody into the experimental group, they develop interest in learning
and sharing the joy of success. The project has the very good teaching effect.

During the experiment, such as modified configuration information, changing the
access method and access objects operations will get different results. So that the
experimental flexibility, students can analyze and discuss a variety of situations. By
participating in the experiment, the students can deeply understand the relationship
between each layer of network protocols, while students in the operation of the network
hardware and software experience to lay the foundation for future work and study. Test
equipment can also simulate communication failures that may occur, or skip a step in
the experiment will appear what kind of problem, so as to stimulate the student interest,
cause them to think. In the experiment, students can observe and study to the protocol
principle and process; curriculum knowledge can be verified and supplemented;
student's ability to use network software can be exercise.

3 Experimental Environment and System

3.1 Experimental Equipment

The experimental system equipment selection reflects not only meet the experimental
goal and content, but also saves the experiments funds. Terminals are stably running
the Windows operating system, of which 30 units for students to experiment, 2
Experimental demonstration and system files for backup. Each computer has two
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100Mbps Ethernet card (for communicate with two networks), and install the Windows
Server system. Packet Tracer 5 is installed on the computer for the simulation of
routing and switching equipments; the Sniffer software is installed for data packet
analysis Laboratory network topology as shown in Figure 1, the topology according to
the actual situation may change.

Teacher Switch /

Pl
—ag

ol
Student

Management Network

Fig. 1. Lab topology

Communication equipment is divided into three groups, each group having three
H3C MSR 20-21routers, three H3C S2126 switches, and three 8 port hubs, also need a
large number of unshielded twisted pair. The hub uplink port is connected with the H3C
S2126, for routing protocol analysis which is needed in the shared medium to access
data packets

This design has two network topologies, one for teacher management devices, and
other for student experiments.

(1) Management Network. Through the management network, the teacher can
monitor and guide the students. By using such as Remote Desktop or NetOp.School,
the teacher can directly operate students' computers. The network is not only used for
uploading and downloading files and software, but also for the operating system
installation and recovery. This network segment IP is different from other network
segment IP; students do not have modify permissions in this network.

(2) Experimental network. The student through the distribution frame can make the
host and router or switch to any port connection and to complete the experiment
configuration and mutual visits. Students have the segment network parameters modify
permissions.

Comprehensive experiments also use the SDH platform to simulate multi-service
communication network environment.

3.2 Experiment Management System

The experimental instructions written by VB, which not only contains the text of the
experimental principle and steps, also including the use of WinCam recording teachers
experimental steps and the corresponding description. Demo program supports play
progress bar and pause and fast forward functions. Experimental guidance system
interface shown in Figure 2. The system can send experimental data to teacher’s host,
for experimental operation condition evaluation of students.
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Fig. 2. Experimental guidance management system interface

The system operation is as follows: Students login using the host number as the
account, student number as a password, after that in the server database, record the
login IP address, the host number, student number, access time for check attendance
and accomplishment evaluation. (Students can use the experimental guidance system
without login). Students by clicking on different experimental icon to enter each
experiment project, in project, the experiment process was shown by text and
animation. If teacher need to collect experimental data, student can upload the files
named by student number to the server.

The system currently contains six experimental: LAN switch experimental,
Internet service experimental, TCP / IP protocol analysis experimental, IGP routing
protocol analysis experiments, multimedia data transmission experiment, MSTP
transmission experiment. The experiment content is from the shallower 