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ABSTRACT

Basic mechanics courses were compulsory basic technical courses for engineering undergraduates from
application-oriented universities. In order to improve teaching efficiency and quality of basic mechanics courses for
application-oriented universities and meet the needs for innovative persons with high makingsin 21 century, aiming
at current teaching situation of basic mechanics courses, according to the orientation and training goal of
application-oriented universities, teaching reform and practice of basic mechanics courses was studied and
discussed in the article from teaching content, teaching method, experiment and practice, testing method and so on
respectively.
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INTRODUCTION

Application-oriented universities aim to cultivategh-quality talents with the social adaptabilityyda the
competitive power, which play an important rolegromoting the popularization of higher educationGhina.
Basic mechanics are compulsory fundamental speethlcourses for engineering students, which agd witthe
whole curriculum system. Through studying basic maaics, the students will master the basic knowdedf
mechanics, and acquire the abstract thinking gbthie logical thinking ability, and the ability tmalyze and solve
practical engineering problems, which will lay digdheoretical foundation for the students to sttiae follow-up
professional courses. In order to make all the esitadl majoring in engineering master the essent&thamnics
knowledge, and cultivate a new generation of higrel application-orientated engineering talentsy o improve
the teaching quality and stimulate the studyingriest of the students are urgent problems which tieeteachers
of basic mechanics to solve.

PROBLEMSEXISTING IN THE TEACHING OF BASIC MECHANICS
Nowadays, the teaching of basic mechanics in agiic-oriented universities in China generally hahe
following problems [1-5]:

(1) The teaching content of basic mechanics isaold remains unchanged for many years in applicati@nted
universities in China, which does not reflect trevelopment of science and technology. The teacbilmsic
mechanics pay little attention to the introductadrthe frontier knowledge of contemporary scienmy structures,
new materials and new technology to the students.

(2) The teaching method of basic mechanics is siniflany basic mechanics teachers adopt the traditio

blackboard-chalk spoonfeeding teaching method. iftegrated use of the comparative teaching mettioel,
inductive teaching method, the heuristic teachirghmd and other teaching methods is relatively. rare
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(3) The experimental and practical teaching of dasechanics is weak. The assigned experimentabeaxtical
hours are always few, and more time is allocatedhto theory teaching. Experimental and practicadetiis
compressed, which is actually contradictory todhentation of application-oriented universities.

(4) Computer skills are weak and need to be imptdee both teachers and students. Multimedia teldgyohas
not been widely used in the teaching of basic meicka The students are not accustomed to solve anéi
problems using computers.

(5) The evaluation system of basic mechanics isy v@ngle and need to be diversified. For almost all
application-oriented universities in China, the legtion of students' learning effect of basic medits is always
done by carrying out an examination at the endh@fsemester.

Based on the above status, the teaching of bas@hané&s in China needs to be adjusted and reforimed
accordance with the orientation of application-otéel universities, which will cater to the needsttd social
development and meet the needs for high-qualitgvative talents in the twenty-first century.

TEACHING REFORM OF BASIC MECHANICS COURSES

1. Reform of teaching content

Along with the reform of higher education in Chirthe teaching hours of basic mechanics have besurced,
which is harmful for all the teachers to achievedjteaching quality. In the limited teaching tirties reform of the
teaching content is necessary. The teaching coatehthe teaching focus of basic mechanics shailcd&sonably
determined according to the characteristics of eawljor. For example, compression members and bgndin
members are commonly used in civil engineeringcttines. However, members subjected to torsion eldos
used in civil engineering. So, for the studentsariag in civil engineering, the basic deformatiohaaial tension
(compression) and bending should be taken as #uhiteg focus and allocated more teaching time. Soigion
members as transmission shafts are widely useceohamical engineering, so the three types of lefizrmation
of axial tension (compression), bending and torsieformation are equally important for the studenggoring in
mechanical engineering.

In order to highlight the orientation of applicatioriented universities, the teaching of basic meats should
weaken the deduction of mechanics formulas, andratention should be paid to the application effibrmulas
and the ability cultivation of the students to sopractical engineering problems. At the same timgill be better
if the teachers timely introduce the frontier knedde of contemporary science, new structures, naterials and
new technology to the students in the whole tearpimcess, which will not only help the studentsitalerstand
the current situations and the future developmesds, but also help to stimulate the learningréste of the
students and arouse their initiative.

2. Reform of teaching method

In order to stimulate the initiative, cultivate thetive thinking habit and advance the ability the students in
application-oriented universities to solve pradtippblems, the teaching of basic mechanics shablhdon the
traditional blackboard-and-chalk cramming indodition teaching method, and the comprehensive usevafiety
of teaching methods, such as the comparative tegchethod, the inductive teaching method, the dimgieaching
method, the heuristic teaching method and the matlia teaching method, should be advocated [6] [7].

The content of basic mechanics is a lot and thexevarious formulas in the textbook. It is the keydetermine the
teaching effect of basic mechanics that the stwdeah remember the mechanics formulas accuratelyhd
teaching process, the teachers should pay attetttitre use of the comparative teaching method,cantbare and
link the similar formulas together to find out thremory tricks which are helpful for the studentsegmember these
formulas. For example, through comparing the stfessaulas [8] of the three types of basic deformatof axial
tension (compression), torsion and bending, tHeviahg rule will be obtained

S:ng (1)

whereS, F, G andD represent the stress of each point on the cras®sgethe internal force on the cross section, the
geometric quantity of the cross section, and tresstdistribution law, respectively.
Also for example, as shown in Figure 1, based enettuilibrium differential equations [9] of the twdimension

plane problems, the corresponding equations ofttee-dimension problems can be easily obtainedhétsame
time, in order to facilitate the students to rementhe equations, Einstein convention should bedhiced and the
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equilibrium differential equations will be rewrittes below using Einstein convention

o, +f =0 (2

where Oy ;
volume forceFor a two-dimension plane probleivandj vary from 1 to 2, and for three-dimension problem
andj vary from 1 to 3.

represents the partial derivative of the stresmpmnent, and fj represents the component of the
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Fig.1 Extension of equilibrium differential equations

In the teaching process of basic mechanics, theotiiee inductive teaching method at the end oheawpter is
necessary. The summarization of the concepts and/ikdge will help the students to grasp the conténthe
chapters on the whole. It is also important for thachers to summarize the problem-solving methiodéme,
which can greatly improve the students' abilitystdve engineering problems. The summarization fofriioggerel
is the best. For example, the drawing of the cremsstion shear diagram of the structural members bmn
summarized as the following rules:

(1) Draw from left to right;

(2) At the point of a force, draw directly acconglito the direction of the force, that is to sagwlrupwards if the
force is up, and draw downwards if force is down;

(3) Draw a flat straight line if there is no load; 0

(4) Draw an inclined straight line if there is aformly distributed load on, and the inclined ditiea of the straight
line depends on the direction of the uniformly disited load, that is to say, the straight linel wé tilted upwards
if the uniformly distributed load is up, and theagght line will be tilted downwards if the unifolyndistributed load
is down.

In order to cultivate the students' habit of pesitihinking in the learning of basic mechanics, arlly mobilize the

students' learning enthusiasm and initiative, thauristic teaching method should be intentionallypligal.

According to the specific problems, some hierar@hipiestions should be set up, and the studentdesvijuided to
think independently by these questions, which feative to cultivate the students' ability to armdyand solve
problems. At the same time, in the teaching prooésmsic mechanics, it is important for the teashie make full
use of the multimedia technology and CAIl coursewdsltimedia teaching method is more and more irtgour
with the development of computer technology and pgbpularization of network. The comprehensive us¢he

traditional teaching method and the multimedia héag method will achieve better teaching effect.

3. Reform of experimental and practical teaching

In order to cater to the demands for the innovagind practical talents, the experimental and prakteaching of
basic mechanics should be strengthened, whiclsdsialaccordance with the orientation of the agpiin-oriented
universities. The theoretical hours and the expemnial hours should be reasonably arranged. Irirthigetl teaching
hours, the experimental and practical teaching Ishdoe carried out as much as possible. Especiétly,
comprehensive and innovative experiments play goitant role in training the students' practicaligband the
innovative ability. At the same time, it is impantafor the teachers to cultivate the students'itgbib solve
engineering problems using computers.

In order to facilitate the students to carry ost &éxperiments of basic mechanics and make fulbtifee mechanics

laboratory, the daily laboratory opening systemdsessary and should be set up, which will alloavdtudents to
use their free time to conduct the experiments thithr interests and be familiar with the experitaéapparatuses.
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It will be better if a web-based laboratory systisnestablished. Through the online laboratory systhie students
will be able to get to know the experimental itesnsl the experimental equipments in advance. Throuating an
appointment in the online laboratory system ahdatihwe, the students can conveniently arrange #perments
according to their own free time.

With the development of computer technology, thsidanechanics experiments can also be simulatedsing
numerical simulation software, such as ANSYS andAGRBJS, which can simulate the mechanical experiments
difficult to carry out under the present experinantonditions. In addition, we should attach impade to
cultivating the students' ability to solve mechahjgroblems by using computers. The students sHmeildemanded

to do homework through using mathematical softwateh as MATLAB and Mathematica, which will not wnl
help the students to understand the knowledge st lmaechanics, but also help to cultivate the sttelability of
practice and innovation.

4. Reform of evaluation system

To achieve good teaching quality of basic mechampplication-oriented universities, the traditid evaluation
system of one-time examination should be abandoaed,a diversified evaluation system is neededrtter to
monitor the students' learning situation, it isessary to hold an examination in the middle ofgémester, which
can also help the teachers to adjust the teachouweps timely based on the examination resulthAtseame time, in
order not to give the students more burden andhmdygical pressure, it will be better to carry thee open book
examination rather than the closed book examinatidhe evaluation score of basic mechanics in
application-oriented universities should consisthef following three parts:

(1) Score of daily performance which should be meably given by synthetically evaluating the studen
attendance to the class and their performanceeihdimework and the class discussions;

(2) Test score which reflects the students' perémee in the two examinations held in the middle ainthe end of
the semester respectively;

(3) Experimental and practical score which is thection of the students' performance in the [cacof basic
mechanics.

To achieve the effective assessment of the studabilty and their learning situation of basic rhanics, the
proportion of the above three parts of the evatuasicore should be assigned reasonably, whichrysingortant in
the evaluation system. A recommended proportiothefthree parts of the evaluation score of basichaueics is
listed in Table 1.

Table 1. A recommended composition of the evaluation score of basic mechanics

Experiment and practice
Daily performance (25 scores) Examination (60 espr
(15 scores)

Homework Attendance Class discussion Middle ofsmester End of the semester

Proportion 10% 5% 10% 10% 50% 15%

The test design of basic mechanics in applicatidented universities should be divided into diffaréevels of
difficulty, which is prepared not only to test studs' mastery of basic knowledge, but also tosiestents' ability to
solve practical engineering problems. Applicatioieted universities aim to cultivate qualified eregring talents,
so the test design must focus on the investigatiomhe students' ability to solve practical protdemvhich is the
key to avoid cultivating high-score students watvlability.

The experimental and practical test must be inaudie the evaluation system of basic mechanics in
application-oriented universities. The experimeragat practical test of basic mechanics aims tostigate the
students' ability to design experimental schemes, @arry out experiments independently using thistieg
experimental apparatuses according to the givererarpntal objectives and requirements. The stutlents
experimental and practical test scores are givereuafuating their experimental design schemes, raxpeatal
reports and experimental operation synthetically.

CONCLUSION

The teaching reform of basic mechanics in applicatriented universities in China should be carroad
innovatively, actively and steadily, which should based on the specific situation of each apptinatdriented
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university. At the same time, the teaching reforfitbasic mechanics should be closely combined withreform
and construction of the corresponding other prades$ courses. In order to achieve better teachjuglity and
further the reform, the teaching reform of basicchanics in application-oriented universities negdsbe
investigated continuously in the aspects of teaghiomtent, teaching methods and evaluation systems.
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