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11------BackgroundBackground

•• Higher requirements for engineers and Higher requirements for engineers and 
technicianstechnicians..

•• ““Global economicGlobal economic””, , ““Big EngineeringBig Engineering””..
•• A large number of A large number of manufacturing businessesmanufacturing businesses
•• It is definitely important It is definitely important to train outto train out a a large large 

number of highnumber of high--quality engineers and quality engineers and 
technicianstechnicians in China.in China.

•• ChinaChina’’s s industrial structure is bound to be industrial structure is bound to be 
changedchanged
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((1) 1) AnAn Overview of ChinaOverview of China’’s Higher  s Higher  
EducationEducation ((中国高等教育概况中国高等教育概况))------Prof. Prof. GeGe D K,2005D K,2005

The total number of  students in regular higher education   

in 2004: 14.15 millions ,

in 2005: ~20.00 Millions

~23.00 millions ( with Adult-Univ.)

2004年普通高等教育在校生总数1415.49万

Total number ofTotal number of Students in Different Students in Different 
Academic Fields in Regular Higher Education in Academic Fields in Regular Higher Education in 
20042004,, 20042004年普通高等教育分科学生数年普通高等教育分科学生数

在校生数 Student Population

0.14% 5.47% 4.84%
5.28%

0.50%

8.89%
33.16%

2.18%

16.68%

7.48% 15.37%

哲学Ph ilosoph y 19 6 46

经济学 E con om ics 7 73 68 8

法学 Law  68 51 2 4

教育学 E du ca tion  7 47 2 28

文学 Literatu re 21 7 57 98

历史学 H istory 71 3 90

理学 S cien ce 1 25 8 49 4

工学 E n gin eerin g 46 9 42 3 0

农学 A gricu ltu re 30 9 14 2

医学 M edicin e 1 05 8 12 0

管理学 A dm in istration

23 6 15 78

Total: 14,154,900

Engineering: 4,694,230--- 1/3
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Types of Higher Educational InstitutionsTypes of Higher Educational Institutions
办学机构类型办学机构类型

(2004)(2004)

普通高等学校普通高等学校17311731所所((其中民办其中民办226226所所))
17311731 Regular Regular HEIsHEIs (226 non(226 non--statestate))

本科学校本科学校684684所所
684    Universities684    Universities

专科专科((高职高职))学校学校10471047(872(872所所))
10471047 Tertiary CollegesTertiary Colleges

另外，独立院校另外，独立院校249249所所
In addition,  249    Independent CollegesIn addition,  249    Independent Colleges

Number of students at Different Levels of Number of students at Different Levels of 
Engineering Education in 2004Engineering Education in 2004 ,,20042004年工程教年工程教

育在校生层次结构育在校生层次结构

1951264

2424903

248748

69315
41.57 51.66 5.3 1.48
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P e r c e n t
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Number of HEI Offering Engineering Education in 2005Number of HEI Offering Engineering Education in 2005

20052005年举办工程教育的高校数育年举办工程教育的高校数育

设工科专业学校数
Number of HEI 

Offering EE 
Programs

学校总数
Total Number 

of HEI

合 计
Total 1528 1751

本 科
Bachelor 604 704

专 科
Associate Degree 924 1047

New Enrollments in Engineering Education New Enrollments in Engineering Education 
During 1998During 1998--20042004 19981998--20042004年工程教育招生年工程教育招生数数

年 度
Year 1998 1999 2000 2001 2002 2003 2004

招生数
New 

Enrollments
441553 646665 887408 955314 1136727 1345638 1587209

增长率%
Increasing Rate 46.45 37.23 7.65 18.99 18.38 17.95
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Graduate StudentsGraduate Students

•• 19991999——up to up to 20042004::——average increasing average increasing 
rate of total number rate of total number V=30.2V=30.2%%

•• 20002000——V=V=40.040.0%%
•• 20032003------V=V=32.732.7%%
•• Enrolments of freshman:Enrolments of freshman:

19991999——9292 thousandsthousands
20042004------326326 thousandsthousands

Enrollments ( Mil.)Enrollments ( Mil.)

•• Year    Univ.   Institute  Year    Univ.   Institute  TotalTotal MA   Dr    TotalMA   Dr    Total

•• 20052005 2.30      2.35    2.30      2.35    4.654.65 0.316   0.0540.316   0.054 0.370.37

•• 20062006 2.60      3.00    2.60      3.00    5.605.60 0.344   0.056  0.344   0.056  0.400.40
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ChinaChina’’s engineering educations engineering education

•• In general, the In general, the engineering educationengineering education
programs compose about programs compose about 3030--35%35% in Chinain China’’s s 
higher education system.higher education system.

•• Neither like the Neither like the AmericanAmerican one which has a preone which has a pre--
job training system offered by American industryjob training system offered by American industry

•• Nor like the Nor like the GermanyGermany one which offers one which offers 
adequate training and practice in industry to adequate training and practice in industry to 
graduates of engineering before graduation.graduates of engineering before graduation.

•• They lack They lack R & DR & D work. work. ––InnovationInnovation---- ChinaChina’’s s 
industry and enterprises have requirement .It is industry and enterprises have requirement .It is 
key point of the policy of developmentkey point of the policy of development ..

•• Great development of Higher E EGreat development of Higher E E
•• Human resource Human resource 
•• Balance between quantity and qualityBalance between quantity and quality
•• Face big change for the industrial Face big change for the industrial 

structure , Requirements of innovationstructure , Requirements of innovation

R & D centerR & D center

Total number of students in EE~ 1/3Total number of students in EE~ 1/3
Total number of students in HEETotal number of students in HEE

Globalization of Education ~ LocalizationGlobalization of Education ~ Localization



7

(3)(3)---- Encouraging  Young People to Be Encouraging  Young People to Be 
Modern Engineers in the 21st CenturyModern Engineers in the 21st Century

•• ‘‘Better Engineers and Better ProfessionalsBetter Engineers and Better Professionals””

•• Some outstanding Some outstanding Chinese youthsChinese youths in current society in current society 
didndidn’’t want to choose engineering technology as their t want to choose engineering technology as their 
major .They were major .They were unlikely to beunlikely to be cultivated to be cultivated to be 
engineers and professionals. engineers and professionals. 

•• The The preferred majorspreferred majors of many young people included of many young people included 
such such hot specialtieshot specialties as: finance, commerce, as: finance, commerce, 
administration, foreign language, law etc.administration, foreign language, law etc.

•• What is the What is the reasonreason——Construction of industry and the Construction of industry and the 
needs of market of human resource.needs of market of human resource.------Reform of EEReform of EE

•• Following Following achievementsachievements——in the reform of in the reform of 
Engineering Education in China:Engineering Education in China:

1)1)----Engineering specialtiesEngineering specialties

•• FirstlyFirstly, many engineering colleges have offered , many engineering colleges have offered 
some some engineering specialtiesengineering specialties to meet the to meet the 
demand of the timedemand of the time

•• Industrial engineering Industrial engineering 
•• Financial engineering Financial engineering 
•• …………....
•• Other Other interdisciplinaryinterdisciplinary specialties such as specialties such as 

systematic engineering, distributive engineering systematic engineering, distributive engineering 
and technology, social engineering science etc and technology, social engineering science etc 
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2)2)----Master of Engineering Master of Engineering 
ProgramProgram

•• Since Since 19841984 China has begun to carry out China has begun to carry out 
Master of Engineering ProgramMaster of Engineering Program. mid. mid--
1990s, Master of Engineering was set up. 1990s, Master of Engineering was set up. 

•• Up to ~ Up to ~ 80 thousand per year80 thousand per year now, covers now, covers 
dozens of fieldsdozens of fields of engineering. For candidates of engineering. For candidates 
had had practical experiencepractical experience concerning engineering concerning engineering 
of more than of more than 3 years3 years

•• TwoTwo--year periodyear period of courses learning and of courses learning and 
thesis writing, finally achieve ME by passing the thesis writing, finally achieve ME by passing the 
oral defense.oral defense.

3),    B.3),    B.--M.M.--integrated Degree integrated Degree 
ProgramProgram

•• ThirdlyThirdly, schools of engineering at some Chinese , schools of engineering at some Chinese 
universities, Tsinghua Universityuniversities, Tsinghua University’’s engineering s engineering 
departments, have carried out departments, have carried out BachelorBachelor--
Master consecutive pursuit systemMaster consecutive pursuit system. . 

•• In Tsinghua, About  In Tsinghua, About  50% of students50% of students prefer prefer 
such a learning approach, students at Chinese such a learning approach, students at Chinese 
engineering colleges will take average engineering colleges will take average 4 years4 years
to achieve a bachelorto achieve a bachelor’’s degree. s degree. 
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4)4)–– Practical ActivitiesPractical Activities

•• Fourthly A recent survey revealed that Fourthly A recent survey revealed that ““UROPUROP”” and and 
““UPOPUPOP”” developed by MITdeveloped by MIT

•• In China, Tsinghua UniversityIn China, Tsinghua University’’s s ““StudentsStudents’’ Research Research 
TrainingTraining”” ((““SRTSRT””)) program and national program and national 
““Challenge CupChallenge Cup”” of science and technology contest of science and technology contest 
also appeal to a great number of undergraduates and also appeal to a great number of undergraduates and 
even postgraduates to participate in such activities. even postgraduates to participate in such activities. 

•• Most Chinese universities encourage students to involve Most Chinese universities encourage students to involve 
themselves in such themselves in such practical activitiespractical activities as science as science 
and technology innovation or establishment of and technology innovation or establishment of 
enterprises.enterprises.

5),Distance education system5),Distance education system

•• Engineering technology circles distance Engineering technology circles distance 
education system,education system,----Continuum Continuum 
EducationEducation

•• CERNETCERNET——big network.big network.
•• To accomplish course concerned with To accomplish course concerned with 

engineering technology and administration engineering technology and administration 
or courses or courses for postgraduatesfor postgraduates

•• Such a distanceSuch a distance--education approach education approach 
important form of important form of further education further education for for 
engineering techniciansengineering technicians
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The Structures of Engineering The Structures of Engineering 
EducationEducation

•• The structure of engineering educational specialties will The structure of engineering educational specialties will 
match up to industrial structurematch up to industrial structure of national of national 
economy, economy, 

•• That the structure of engineering educational levels will That the structure of engineering educational levels will 
match up to match up to technological structure of technological structure of 
industrial economyindustrial economy,,

•• The structure of engineering educational form will The structure of engineering educational form will 
match up to the structure of match up to the structure of universityuniversity--enterprise enterprise 
cooperative education,cooperative education,

•• The structure of overall arrangement for engineering The structure of overall arrangement for engineering 
education will education will match up to the objectives of reform match up to the objectives of reform 
and development of our countryand development of our country and the status as and the status as 
global education.global education.

4.Engineering Education 4.Engineering Education 
AccreditationAccreditation

Accreditation of engineering education Accreditation of engineering education 
• 建筑学

• Architecture
• 土木工程

• Civil Engineering
• 建筑环境与设备工程

• Building Environment and Equipment Engineering
• Mechanical Engineering,….(University of Shanghai Sci.  

and Tech.,--ASIIN)
• 航海等

• Navigation, etc. 
• 工程硕士--Master  of Engineering—Professional Degree
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•• 1),1),Comparing researchComparing research——ABET,EURABET,EUR--ACE,ASIIN,ACE,ASIIN,

•• 2),2),ExchangingExchanging——Roundtable Meeting of Academy of Roundtable Meeting of Academy of 
Engineering ( China, Japan, Korea)Engineering ( China, Japan, Korea)

•• 3),3),The Experts  committee of Engineering Education The Experts  committee of Engineering Education 
Accreditation of Accreditation of MoEMoE has establishedhas established

•• 4),4),Drawing up the documents of the principle ,criteria and Drawing up the documents of the principle ,criteria and 
procedure of the EE Accreditationprocedure of the EE Accreditation

•• 5)5) CaseCase--study: EEA for other fields and study: EEA for other fields and specialitiesspecialities
Mechanical Eng., Chemical Eng.,Mechanical Eng., Chemical Eng.,…………..

•• Several Accreditation of EE Accreditation since 1995 Several Accreditation of EE Accreditation since 1995 --------

Several CaseSeveral Case-- StudiesStudies
( see Li ( see Li ZhZh C,2001;  C,2001;  ShenShen Z Y,2001) Z Y,2001) 

1)1)----Architecture, Civil EngineeringArchitecture, Civil Engineering
EngineerEngineer--AccreditationAccreditation--------EEAEEA
•• Chinese Registered Exploration and Design Engineers Chinese Registered Exploration and Design Engineers 

and relating issues on Engineering Education and relating issues on Engineering Education 
AccreditationAccreditation

•• Considering Chinese  conditionConsidering Chinese  condition——Requirements of the Requirements of the 
medium and small sized engineering constructions:medium and small sized engineering constructions:

•• Structural Structural EngineersEngineers and Water conservancyand Water conservancy——Two Two 
classes:  Class 2:for small scale engineering designclasses:  Class 2:for small scale engineering design

•• Relating EE AccreditationRelating EE Accreditation::
•• Registered Engineer must: 1) Graduated from a formal   Registered Engineer must: 1) Graduated from a formal   

professional universityprofessional university
•• 2) Class 2: Graduated  fr2) Class 2: Graduated  from om 

Vocational training school at least)Vocational training school at least)
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•• Relating EE AccreditationRelating EE Accreditation:  :  44--year year 
engineering program in an accredited engineering program in an accredited 
University, University, This 4 years program should be This 4 years program should be 
peer reviewedpeer reviewed, Accreditation committee of , Accreditation committee of 
the related professional educationthe related professional education

•• PracticePractice trainingtraining
•• Qualification Qualification ExaminationExamination::
a) Fundamental examination; a) Fundamental examination; 
b) Professional examinationb) Professional examination

2),Professional Accreditation for 2),Professional Accreditation for 
civil engineering program  in Chinacivil engineering program  in China

( ( ShenShen Z Y,2001)Z Y,2001)

•• National Board of Civil Engineering Accreditation  National Board of Civil Engineering Accreditation  
((NBCEANBCEA) established in ) established in 19931993 authorized by the authorized by the 
Ministry of ConstructionMinistry of Construction

•• Accreditation documents:Accreditation documents:
•• Status of the National Board of Civil Status of the National Board of Civil 

Engineering AccreditationEngineering Accreditation
•• CriteriaCriteria for National Accreditation of Bachelor for National Accreditation of Bachelor 

Degree Program in Civil EngineeringDegree Program in Civil Engineering
•• ProcedureProcedure of National Accreditation of of National Accreditation of 

Bachelor Degree Program in Civil EngineeringBachelor Degree Program in Civil Engineering
•• GuidelinesGuidelines for visiting team Workfor visiting team Work
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•• Since Since 19951995——till 2005,  till 2005,  3535 Civil Engineering Civil Engineering 
programs in different Universities have  programs in different Universities have  
been accreditedbeen accredited

•• A mutual A mutual recognitionrecognition agreement was agreement was 
signed in Match of 1998 by signed in Match of 1998 by NBCEANBCEA (China) (China) 
and Joint Board of Moderatorsand Joint Board of Moderators——JBMJBM ( UK), ( UK), 
ABETABET——sent Observers joining the activities sent Observers joining the activities 
of this accreditation in Chinaof this accreditation in China

NBCEA and Accreditation CriteriaNBCEA and Accreditation Criteria

•• NBCEA NBCEA 2222 MembersMembers
•• Educationists and experts in CEEducationists and experts in CE——1111
•• Prestigious Engineers Prestigious Engineers ––88
•• Ministry of ConstructionMinistry of Construction——22
•• Ministry of EducationMinistry of Education——11
•• CriteriaCriteria:: Teaching Condition ( 4 subTeaching Condition ( 4 sub--indexes)indexes)
•• Education Process ( 2 subEducation Process ( 2 sub--indexes )indexes )
•• Education Quality (3 subEducation Quality (3 sub--indexes)indexes)
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Procedure:Procedure:

•• Review Review applicationapplication reportreport
•• Review of Review of self evaluationself evaluation reportreport
•• Review of Review of visit reportvisit report and make decision and make decision 
•• AppealAppeal and Arbitration and Arbitration 
•• Visiting team work: Organization of Visiting team work: Organization of 

visiting team(4visiting team(4--6 members)6 members)
•• Arrangement of visitArrangement of visit

3),3),——USSTUSST——AccreditationAccreditation--Consistencies Consistencies 
in comparison to the ASIINin comparison to the ASIIN--rulesrules
----””USSTUSST--Prof.Zhang,2005Prof.Zhang,2005--Sept.Sept.””----

When comparing the two Chinese-German study programs from USST 
and HAW in mechanical and electrical engineering to the ASIIN 

standards

When comparing the two Chinese-German study programs from USST 
and HAW in mechanical and electrical engineering to the ASIIN 

standards

The major features to ensure comparability were: 
• defined educational objectives and profiles
• structure and contents of the curricula with a significant share of 

mathematics, natural sciences, engineering basics and deepening,
engineering applications (at least 2,5 years respectively ca. 1.500 student 
hours without thesis or internships)

• established credit point system (30 student work hours = 1 cp) and 
modularization of the curricula

• technical equipment and laboratory facilities for student training in 
engineering applications

• transparent formal regulations for studying, examinations, access 
requirements, degrees granted

• scientific environment, formally fixed co-operations and qualification of the 
teaching staff involved in the program

The major features to ensure comparability were: 
• defined educational objectives and profiles
• structure and contents of the curricula with a significant share of 

mathematics, natural sciences, engineering basics and deepening,
engineering applications (at least 2,5 years respectively ca. 1.500 student 
hours without thesis or internships)

• established credit point system (30 student work hours = 1 cp) and 
modularization of the curricula

• technical equipment and laboratory facilities for student training in 
engineering applications

• transparent formal regulations for studying, examinations, access 
requirements, degrees granted

• scientific environment, formally fixed co-operations and qualification of the 
teaching staff involved in the program
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Differences in comparison to the Differences in comparison to the 
ASIINASIIN--rulesrules

The major discussion points were with this regard: 
• the increase of teaching in specific fields of natural sciences,

mathematics and engineering basics
• the workload for the students - which seemed significantly higher 

than in Europe – and the lower share of self-study by the students in 
the single courses

• the availability and contents of the company placements of students, 
that should assure on the job training in engineering activities

• the enhancement of internal quality assurance measures leading to 
continuous improvement of the study programs and their outcome 

The major discussion points were with this regard: 
• the increase of teaching in specific fields of natural sciences,

mathematics and engineering basics
• the workload for the students - which seemed significantly higher 

than in Europe – and the lower share of self-study by the students in 
the single courses

• the availability and contents of the company placements of students, 
that should assure on the job training in engineering activities

• the enhancement of internal quality assurance measures leading to 
continuous improvement of the study programs and their outcome 

Accreditation procedure and audit Accreditation procedure and audit 
team for the USST study programsteam for the USST study programs

Assessment of the report of the auditors within the two responsible technical 
committees of the ASIIN.
Assessment of the report of the auditors and the comments of the technical 
committees within the accreditation commission of the ASIIN. Final decision by the 
accreditation commission to grant the accreditation for the two bachelor 
programs under conditions to be fulfilled within one year.

Assessment of the report of the auditors within the two responsible technical 
committees of the ASIIN.
Assessment of the report of the auditors and the comments of the technical 
committees within the accreditation commission of the ASIIN. Final decision by the 
accreditation commission to grant the accreditation for the two bachelor 
programs under conditions to be fulfilled within one year.

On-site-visit of the peer group: 
2 professors for mechanical engineering from German HEI
2 professors for electrical engineering from German HEI
2 representatives with substantial professional and managing experience with 

companies working in the fields of engineering in China and Germany

On-site-visit of the peer group: 
2 professors for mechanical engineering from German HEI
2 professors for electrical engineering from German HEI
2 representatives with substantial professional and managing experience with 

companies working in the fields of engineering in China and Germany

Application for the ASIIN-accreditation for the bi-national bachelor programs for 
mechanical engineering and electrical engineering offered by the USST Shanghai 
and the HAW Hamburg.
Presentation of a written self report by the persons in charge of the program 
describing the two study programs and the responsible institutions.

Application for the ASIIN-accreditation for the bi-national bachelor programs for 
mechanical engineering and electrical engineering offered by the USST Shanghai 
and the HAW Hamburg.
Presentation of a written self report by the persons in charge of the program 
describing the two study programs and the responsible institutions.0
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4)4)----Quality Assessment for Master of Quality Assessment for Master of 
EngineeringEngineering 工程硕士的质量评价工程硕士的质量评价,,
Related to AccreditationRelated to Accreditation,,
----Prof. Chen HM, Prof. Chen HM, TsinghuaTsinghua Univ.2005Univ.2005--0909

The council has set up the basic quality The council has set up the basic quality 
assessment assessment indexes systemindexes system for M.Eng.for M.Eng.
制定了工程硕士教育基本评价指标制定了工程硕士教育基本评价指标

•• Assessment Assessment methodmethod: self: self--assessment,  peer assessment,  peer 
review, expertreview, expert’’s review.   s review.   自评、互评与抽评相结合自评、互评与抽评相结合

•• First quality assessment in First quality assessment in 2002 2002 评估试点评估试点

electronic & electronic & communicationcommunication，，mechanical mechanical 
engineering fieldsengineering fields（电子与通信工程、机械工程）（电子与通信工程、机械工程）

Framework of Quality AssessmentFramework of Quality Assessment
评估方案评估方案

•• Basic and Additional parts : 120 pointsBasic and Additional parts : 120 points
((评估分为基本和附加两部分评估分为基本和附加两部分))

•• BasicBasic part: acceptable assessmentpart: acceptable assessment
((基本部分采用合格评估基本部分采用合格评估))，，100 points100 points

•• AdditionalAdditional partpart: : 20 points20 points
((附加部分附加部分))
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Quality AssessmentQuality Assessment--1: 1: 
Student Student recruitmentrecruitment ((招生招生20 points20 points))

Three indexes:Three indexes:
•• Qualification of applicantsQualification of applicants
报考条件报考条件

•• Origin of applicantsOrigin of applicants 考生来源考生来源

•• GCTGCT’’s s gradegrade 成绩成绩

•• University entrance exam (written or oral University entrance exam (written or oral 
examination) examination) 学校自行组织的考试学校自行组织的考试

Quality AssessmentQuality Assessment--2: curriculum 2: curriculum 
and and teaching qualityteaching quality((课程教学质量课程教学质量30 30 

points)points)

FiveFive indexes:indexes:

•• Curriculum designCurriculum design ((课程建设课程建设))

•• Quality of facultyQuality of faculty ((授课教师水平授课教师水平))

•• Teaching management Teaching management ((教学组织与实施教学组织与实施))

•• Teaching qualityTeaching quality ((教学效果教学效果))

•• Lecture notes and relevant documentsLecture notes and relevant documents
((教学文件归档教学文件归档))
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Quality AssessmentQuality Assessment--3: 3: thesis qualitythesis quality
((学位论文质量学位论文质量 30 points)30 points)))

FourFour indexes:indexes:
•• Thesis topics (Thesis topics (论文选题论文选题))

–– Project from industry or having potential Project from industry or having potential 
applications in industryapplications in industry

•• Independent work (Independent work (独立工作独立工作))
•• CoCo--directors (directors (校企双导师校企双导师))

–– Advisors from university and industryAdvisors from university and industry

•• Thesis defense committee members Thesis defense committee members 
((答辩委员会成员答辩委员会成员))
–– University professors and experts from industryUniversity professors and experts from industry

Quality AssessmentQuality Assessment--4&54&5：：
Administrative workAdministrative work and Additional and Additional 
partpart

•• Administrative work (Administrative work (管理管理 20 points)20 points)
administration, regulations, documents, etc.administration, regulations, documents, etc.
管理机构、规章制度、档案管理等。管理机构、规章制度、档案管理等。

AdditionalAdditional partpart((附加分附加分20 points)20 points)

TThe characteristic is important for running a school & its he characteristic is important for running a school & its 
effecteffect

鼓励办学特色明显、办学效果好的培养单位。鼓励办学特色明显、办学效果好的培养单位。
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Linking  with the Engineers Linking  with the Engineers 
AccreditationAccreditation

•• Integrated designIntegrated design——both both of of the the Engineers Engineers 
AccreditationAccreditation and and Engineering Engineering 
Education AccreditationEducation Accreditation

•• Linking different stages:Linking different stages:
AccreditationAccreditation——CertificationCertification——License of License of 
EngineersEngineers

Respect engineers and their workRespect engineers and their work

If science and technology are well respected, 
engineering is well developed, and economy is 
invigorated, and if the first priority is well given to 
the humans and engineers are highly respected, 
China’s engineering education and its huge team of 
engineers will be able to come out to the world with 
a completely new outlook
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Thank you !Thank you !


