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ABSTRACT

Combined with CDIO Engineering Education, OBE téaghconcept is introduced into the teaching of reathtical
modelling course to carry out teaching reform rasba According to the OBE concept, the curriculugarhing results
are set and the project is designed. And undegthéance of CDIO standard, the curriculum is impérted according to
the engineering education concept. The OBE-CDICHi® mode is proposed to explore a new teachindemaf
mathematical modelling course and improve the temrkffect. The results show that OBE-CDIO teachimgde can
stimulate students' subjective initiative to expladiscover and construct knowledge in learninghmeatatical modelling,

and provide reference for improving teaching quyalit
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INTRODUCTION

In the past half century, with the rapid developtrefircomputer technology, the application of math&os not only plays
an increasingly important role in engineering tedbgy, natural science and other fields, but alsogprates into new
fields such as economy, management, finance, biplogdicine, environment, land quality, populatibansportation and
so on with unprecedented breadth and depth. Matiimahanodelling is the main way to integrate matla¢ioal science
with practice, which is one of the ways to imprdlie use of mathematical knowledge to solve pracgicablems, basic
skills, cultivate and train comprehensive abilifyaonew discipline. Mathematical Modelling courggpaared in American
universities as early as 1960s [1]. In the earl$0EQ the course of mathematical modelling enterbthdC With the

construction and development of more than 40 yéahss become the most common mathematics courGelleges and

universities besides advanced mathematics and laigebra.

Mathematical modelling is a process of solving cbeaped practical problems simply and abstractlio ia
reasonable mathematical structure. It is a necgseay to solve all kinds of practical problems Ipplying mathematics.
It is one of the important abilities of modern psdionals, especially "excellent engineers". Whh teform and
deepening of the curriculum system, the traditiotedching methods cannot meet the training requrgsn for
undergraduates. Therefore, we need to take someumasain teaching content, teaching methods anchsn@aimprove

the traditional teaching mode.

www.iaset.us editor @ aset.us



50 HU Jian-Cheng

Outcome Based Education (OBE) is one of the hatessn the current higher education research {2 an
educational concept based on students' learningomds. It holds that the goal of teaching desigd teaching
implementation is the learning outcomes achievedstugents through the education process. Stressingtudent
outcomes, OBE is a natural progression in the d@gweént of higher education with the focus on mdfecéve teaching
and learning at course and programming levels. Keheof OBE is the expected learning effect of tloeirse, and the
training objectives and graduation requirementsparghed back to the curriculum objectives of matitéral modelling

course. Therefore, it is very meaningful to recardtthe teaching module of the course.

CDIO is a framework that provides students withemlucation stressing engineering fundamentals séten
context of Conceiving-Designing-Implementing-Opargtreal-world systems and products [3]. CDIO tiagnsyllabus
divides the ability of engineering graduates intarflevels: basic engineering knowledge, persohaity interpersonal
team ability and engineering system ability. Théagys requires comprehensive training methodsnabke students to
achieve the predetermined goals in these fourde@BE and CDIO training mode is basically consisteith the concept
of applied talents training in China, and systeoadly reflects the concept of "combination of ldaghand doing".
Therefore, this paper proposes to use OBE-CDIOnemging education mode to design and develop thehieg of

mathematical modelling course, which provides a teaghing reform idea for improving the teachinghi$ course.
OBE AND CDIO EDUCATION CONCEPT

OBE refers to the education mode based on leamigut, focusing on the engineering education cpnog "student-
centred, achievement oriented and continuous ingmn@nt”. Since the 1980s, the | education modelchaseearner-
centred and learning outcomes has been widely pojiutthe western educational field. OBE originafiexn the reform
of basic education in the West. American scholalli&h G. Spady made an in-depth study of OBE madélis book "

Outcome-Based Education: Critical Issues and Answgf]. OBE education concept is closely relatedsteentific

frontier, engineering practice and social applmatpractice, aiming to make curriculum design agatching objectives
meet the needs of the industry [5]. OBE educatiomcept takes students' learning outcomes as tluamgee, reversely
determines the teaching plan and teaching linksgstastudents as the teaching centre, and teachi&ts gtudents to
achieve the expected learning objectives. Amerieagineering Education Accreditation Association hak/ accepted
the OBE education concept and put it into the eswyiimg education accreditation standards. Consigettie national
industry needs and relying on engineering projectany colleges and universities build a comprehensipplicative

talents system based on OBE.

CDIO stands for the engineering education modeooception, design, implementation and operatioiis Hn
organic combination of "project-based teaching”" dmands-on learning” [6-7].The idea of CDIO notimhherits and
develops the idea of engineering education refarnkEurope and the United States for more than 20sydaut also
systematically puts forward 12 operable standarfdability training, comprehensive implementationspection and
evaluation. CDIO embodies the unity of systemaitirgtscience and advanced character, represertnglévelopment

trend of contemporary engineering education.

Combined with the national education policy of aggltalents training, on the basis of OBE, CDIOcficz
teaching mode is integrated. In the teaching pydde introduction of engineering application etiomn, emphasizing
the project as the carrier of learning courses,tenag the teaching mode of practical applicatisrtfze goal, analysing

and practicing the projects in the teaching pracesss to combine the theoretical knowledge aadtjpal application of
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students, so as to improve their engineering agtdic ability. Cultivate new engineering talentghwsolid professional
knowledge, good engineering practice ability, pcoj;nanagement ability, team cooperation abilityjowvation ability,

social responsibility and professional ethics.

Based on OBE and integrating CDIO, engineeringiepfibn education is introduced into the teachingcpss,
which emphasizes the project as the carrier ohlegrcourse, grasps the teaching mode of practipglication as the
goal, analyses and practices the projects in thehteg process, so as to combine the theoretieaklendge and practical
application of students' learning to improve theigineering application ability [8]. Cultivate nemgineering talents with
solid professional knowledge, good engineering tacability, project management ability, team ceigtion ability,

innovation ability, social responsibility and pre$éonal ethics.
OBE-CDIO TEACHING IMPLEMENTATION

Reference from the OBE engineering education cdpdepchers determine the teaching objectives anaulate the
teaching process, so that students can deepenuheérstanding of these knowledge through the quimre design,
implementation and operation of the project. In tbaching practice, through the organization otussion, stimulate
students' interest, increase their perceptual kexdgd, and improve their ability of analysis, indoctand summary. OBE
and CDIO teaching mode can not only enable studentcquire basic theoretical knowledge, but alsabke them to
contact with engineering practice earlier in thegass of using knowledge to solve problems, antivatg their practical

interest and practical ability.
Course Objectives

Establishing teaching objectives is the first st ®BE teaching, the key to designing teachingvi@s, and the premise
to ensure students to achieve the expected leaaofijagtives in teaching activities. Teaching ohjexs should be guided
by the needs of the industry, and curriculum teagtshould be guided by teaching objectives, andhiaeg resource

allocation should be guided by supporting the omes of teaching objectives.

Mathematical modelling teaching based on OBE tdlkesnastery of theoretical knowledge and the impnosnt
of practical ability as the teaching goal, and eagirtes the equal emphasis of knowledge and abilitygrating the CDIO
practice teaching mode, the project-based teachaiiyities are carried out from the aspects of eption, design,
implementation and operation, focusing on the ghdf students to use new knowledge and technolagy, integrating
the teaching of traditional basic concepts, impdrtprinciples and basic theories into the coursematthematical
modelling, that is, learning and teaching basedpwmject. The specific four objectives of OBE-CDICatimematical

modelling course are listed as follows.

Teaching objective 1. master the basic ideas, ndetlamd skills of mathematical modelling, can ussdard
mathematical language to describe practical problesstablish mathematical models, design algoritranslyse and

solve some simplified practical problems.

Teaching objective 2: cultivate students' innovattensciousness, be able to use the theories, deetml skills,
establish mathematical models, use computers atidematical software to solve more complex practicablems, so as

to improve students' mathematical quality and c&hensive ability.
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Teaching objective 3: to cultivate students' apitid solve practical problems by applying matheosatnd
modern tools, and have basic research ability édnsific calculation and software development, suwh analysis,

induction, data processing, modelling, softwardgteand development, etc.

Teaching objective 4: Master self-study ability almimmunication ability, have strong organizatioalility and
team spirit. Be able to divide and cooperate int¢faen, use the mathematical modelling knowledgstee more complex

practical problems, and write curriculum papers.
Teaching Design

Reverse instructional design is the second sté€pBi teaching. Paying attention to students' legroutcomes is the core
of teachers' organization teaching. Therefore, haaulsl reverse design the teaching contents fromebelts of learning.
The success or failure of teaching depends on whettudents get the learning results or whethey ttam acquire
practical abilities. Innovate teaching mode andnmaf teaching method. Break the traditional classrailence, adopt
flexible and diverse teaching methods, such as tesashing, flipped classroom, group discussion, eadliate the vitality
of the classroom, so as to mobilize students' éstein learning, stimulate students' learning esidam, and cultivate

students' awareness of subject, problem, opentmasgsng, interaction and communication[9].

The teaching process is task driven, supplemenjedifferent teaching methods. On the basis of ustdeding
and mastering the theoretical knowledge of matheadatodelling, the students will be able to conplthe following
steps: problem description and goal design, prolgesing, problem analysis, problem hypothesis,aldei description,
model establishment, model solving, model checkingdel correction, report writing and defence, titicate students'

ability of modelling and solving complex practigabblems and promote the achievement of curricudbjectives.

In the conception (C) stage, the inquiry teachingthod is introduced to stimulate students' imaginaand
creativity, guide students to start from the resegroblems, according to the problem descriptcmmprehensively use
appropriate methods, retrieve the background knibygdeof related problems, carry out problem desoripand goal
design, and strengthen students' ability to anglyeblems and determine the goal through repottingri In the design
(D) stage, the split classroom teaching mode aqditiy teaching method are introduced to triggedstis' curiosity about
model building, guide students to deepen their tstdading of mathematical modelling, and use th&cbprocess of
mathematical modelling to transform practical pewb$ into mathematical problems by simplifying, asislg, quantifying
and modelling problems, i.e. mathematical model.the implementation (I) stage, the demonstratiorthow and
discussion method are used to solve different madlieal models and guide students to realize thelrdemonstration of
the problem with the help of algorithm and compytergramming. In the operation (O) stage, the ingtgaching method
and discussion method are introduced to guide stade develop the habit of exploration. The sérsit robustness,
stability and other methods are used to test thdel@nd evaluate the effectiveness and feasitifitthe mathematical

model.
Teaching Evaluation

The last step of OBE education mode is to estallislevaluation system to judge whether the studeatsomes in the
whole teaching activities whether can achieve thpeeted learning objectives. Teachers evaluateentsat learning
outcomes through the evaluation system, so as mintmusly improve the teaching process. The ass&ssand

evaluation system should be objective and faigrioter to reasonably feedback students' learnirecgffirge teachers to
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improve teaching design, and promote the improveérémteaching quality. OBE education concept corabiteachers'
teaching, students' learning, project implementatéxamination and other aspects organically. Byptidg a diversified
evaluation system, it ensures that the evaluatimegss runs through the teaching process of matiehanodelling

course. As the assessment of learning effect, dulshnot only include the examination results, lsateendance and

homework, but also include the performance of sitglénquiry learning, experiment and practicehia kearning process.

Through the records of the assessment procesgnstudan be inspired to pay attention to learngsgilts in the
learning process of mathematical modelling couase, promote students to actively participate indbmpletion of the
project. This kind of assessment method liberaigdesits from the traditional examination mode dérearning to cope
with test papers, and constructs a new studentegtrtssessment mode. At the same time, it contstpayptimizes the
teaching process and innovates the teaching dedigmathematical modelling through assessment aisalygich also

meets the needs of the current application-orietaksht education.

The evaluation system is divided into four part® plass preview (10%), project report (40%), ins&ip report
(20%) and open project report (30%). Pre classigwevs mainly aimed at the preview of four projeeports, which
requires students to understand the project baagkgrobe familiar with mathematical models and desiplving
algorithms; the project report score is composetbof parts According to the completion of the pexdjreport and the
students' defense report, the assessment is madmship report requires students to write thgpegience and harvest
according to the learning content; open projecbregequires students to establish models, bugdrithms, solve models,

analyse results and write reports according tepeeified topics.
CONCLUSIONS

OBE is a kind of educational idea which centredemning results and organizes, implements anduated education.
Based on CDIO, the curriculum practice project &®s1 on cultivating students' engineering and teehrability,

especially the ability of project organization, ides development and implementation. OBE-CDIO té&agimethod helps
to improve the teaching content of mathematical eflod), promote the realization of students' leagniobjectives,
improve the course content on the basis of learability evaluation, and improve students' learraity and innovation

ability.

With the further application and practice of OBE{CDxeaching mode, by optimizing the course contdasign
and assessment methods, the teaching quality ancig effect have been improved, which shows thatdirection of
curriculum reform is basically correct. We shoutthtinue to improve along this direction to furttwmprove the teaching
guality. CDIO engineering education concept and @8Ecation concept are effective guidelines to rtreetequirements

of society for engineering talents and improvedhbality of engineering education.
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