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Abstract 

Comparing structures of the mechanical engineering courses among three top 
British universities, the characteristics of their structure is analyzed. Based on 
the features of Chinese mechanical disciplines, enlightenment from Britain 
will be applied to course project for principle of machinery, with focus on 
topic selection and guidance, which will be more efficient than before to de-
velop the students’ ability and quality. Also the feasibility and development 
trend of the topic selection are mentioned. 
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1. Introduction 

According to The Complete University Guide [1], University Subject Tables 
2018 of Mechanical Engineering, Cambridge University, Oxford University and 
Imperial College London are the top three universities of UK, while in 2019 [1], 
the order of top three changes as Cambridge University, Imperial College Lon-
don and Oxford University. But anyhow, these three are good role models of 
universities of UK, even over the world. The experience of their education is 
worth learning by other universities. 

Curriculum settings of Mechanical Engineering of Cambridge University, 
Oxford University and Imperial College London are chosen to be samples of this 
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research. A detailed analysis and study of the curriculum setting of these three 
top-level British universities will be conducive to the improvement of the course 
project, the most practical link of principle of machinery in a Chinese universi-
ty-Central South University. General characteristics of British mechanical dis-
ciplines, such as name of the subject specialty, training skill, cooperation with 
industry, course outline, featured course and assessment type, etc. are set to 
compare comprehensively the characteristics of mechanical engineering under-
graduate or master majors in Cambridge University [2], Oxford University [3] 
and Imperial College London [4]. For simplicity, “Cambridge”, “Oxford”, “Im-
perial” will represent for these three universities as below. 

2. Comparison of Curriculum Settings in Mechanical  
Engineering 

2.1. Name of Department/Educational Objectives/Name of Major 

Cambridge: Department of Engineering/to develop engineering knowledge, 
skills, imagination and experience to the highest levels in readiness for future 
career/The Cambridge Engineering course, three years with the BA (Honours) 
degree, or completion of the fourth year leads to the BA and MEng degrees [2]. 

Oxford: The Department of Engineering Science at Oxford/application of 
creative reasoning, science, mathematics (and of course experience and common 
sense) to real problems, unified course, integrates study of the subject across the 
traditional boundaries of engineering disciplines, topics in apparently diverse 
fields of engineering with well-structured fundamental understanding/The En-
gineering Science programme, four-year course, the degree of Master of Engi-
neering [3]. 

Imperial: Mechanical Engineering Department/to turn the brightest, most 
ambitious students into twenty-first century engineers, and develop knowledge, 
skills, imagination and creativity/Mechanical Engineering, four-year course, the 
degree of Master of Engineering [4]. 

2.2. Training Skills 

Cambridge: Open options, analytical, design and computing skills that un-
derpin modern engineering practice [2]. 

Oxford: Application of creative reasoning, science, mathematics (and of 
course experience and common sense) to real problems. A unified course in En-
gineering Science, integrates study of the subject across the traditional bounda-
ries of engineering disciplines with well-structured fundamental understanding 
[3]. 

Imperial: Courses will develop your knowledge, skills, imagination, creativity, 
intellectual agility, and the ability to work in multidisciplinary teams [4]. 

2.3. Cooperation with Industries 

Cambridge: Engineers with enough broad education and training increasingly 
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manage industries. Manufacturing engineers with particular expertise in the de-
sign and operation of manufacturing facilities become leaders of multidiscipli-
nary teams more often. 

All-life cycle or multi-life cycle of product: a thorough grounding in manu-
facturing technology and management, together with an understanding of the 
full range of activities involved from market analysis through product design 
and production, to sales and distribution, all set firmly within a financial and 
business context. Beside the engineering and business sides, a sound under-
standing of the human aspects of industry and develop leadership and people 
skills are also acquired [2]. 

Oxford: Undergraduates are strongly encouraged to obtain Industrial expe-
rience, which is an extremely important adjunct to an academic engineering 
education. One way to get it is by being sponsored, other ways are generally 
available through your careers teacher, or from the engineering institutions [3]. 

Imperial: Work continuously with industry to ensure that our courses—and 
the facilities, and equipment learning to use—remain relevant to the profession. 
Undergraduates will benefit from access to facilities and equipment that match 
those used in industry (including Instron machines for testing the strength of 
engineering materials, and microcontroller kits for testing the performance of 
mechatronic systems) [4]. 

2.4. Course Outline 

Cambridge: Teaching is provided through a mixture of lectures, practices, 
projects and supervisions. Part I (Years 1 and 2) provides a broad education in 
engineering fundamentals, enabling students to make a genuinely informed 
choice about the area in which to specialise from their third year (many students 
change direction as a result). Part II (Years 3 and 4) then provides in-depth 
training in their chosen professional discipline [2]. 

Oxford: The first two years are devoted to topics that all Engineering under-
graduates are required to study. In the third and fourth years there is scope for 
specialization into one of six branches of engineering: Biomedical, Chemical, 
Civil, Electrical, Information and Mechanical. Decisions about which of these 
will be their specialization can be deferred until the third year. In the fourth year 
there may be opportunities to study abroad [3]. 

Imperial: Teaching in lectures, by problem sheets, in tutorials, through work-
shop training and laboratory work, with group practical exercises, a literature 
research project, a group design project and research project. First two core 
years of intensive engineering science. Years three and four mostly comprise 
elective study and project work. The elective technical modules cover some of 
key research areas such as tribology and combustion, as well as solid mechanics, 
thermofluids, robotics and nuclear energy. The non-technical modules can be as 
diverse as design, art and creativity, or business economics (delivered online by 
Imperial College Business School). The last two years of the course involve sub-
stantial group and individual project work, with freedom to choose topics pro-
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posed by staff based on their cutting edge research or even “pitch your own” 
ideas [4]. 

2.5. Featured Course 

Cambridge: Manufacturing Engineering (Part II course) 
Manufacturing Engineering is offered as a Part II-only course. Students at any 

College can apply to transfer to Manufacturing Engineering after completing 
Part I of Chemical Engineering or Engineering. Applications from other science 
courses may be considered [2]. 

Oxford: Designation of chartered engineer 
The course is accredited every four years by the major engineering institutions 

in respect of the initial requirements for the designation of chartered engineer 
[3]. 

Imperial: Imperial Horizons 
An elective module of Imperial Horizons, which offers a wide range of short 

courses—including languages, humanities and business skills—designed to 
broaden students education, inspire their creativity and enhance their profes-
sional impact [4]. 

2.6. Assessment Types 

Cambridge: Being assessed each year through coursework and written exams 
[2]. 

Oxford: Year 1: First University examinations: Four written papers; Assess-
ment of Engineering practical work. 

Year 2: Final University examinations, Part A: Four written papers; Assess-
ment of Engineering practical work. 

Year 3: Final University examinations, Part B: Six written papers; Assessment 
of Engineering practical work; Project reports (Engineering Computation and 
Design Project). 

Year 4: Final University examinations, Part C: Six written papers; Project re-
port [3]. 

Imperial: Assessment methods are written examinations, practical, and 
coursework assignments [4]. 

3. Generalization 

Cambridge University, Oxford University and Imperial College London have 
their own distinguishing features in education [2] [3] [4]. They are generalized 
as below: 

1) All of the three universities engage continuously with industry to ensure 
their courses remaining relevant to the profession. 

2) Course project plays an important role in engineering teaching and expe-
riencing while learning knowledge will enhance efficiency of teaching and 
learning. 
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3) Not only knowledge, but also skills, such as imagination, creative reason-
ing, creativity, intellectual agility, and the ability to work in multidisciplinary 
teams are all emphasized. 

4) Well-structured fundamental understanding of multidisciplinary, study of 
the subject across the traditional boundaries of engineering disciplines can be 
exploited to give efficient teaching. 

In a word, their universities are more like a practice ground, where undergra-
duates are trained with comprehensive abilities, even languages, humanities and 
business skills, more than professional engineering. Then graduates will accli-
matize themselves to the role of industry market smoothly. 

4. Discussion 

4.1. Current Situation of Course Project for Principle of Machinery 

Course project for principle of machinery is an important practical link in me-
chanical principle course, which plays a very important role in the practical de-
sign of a relatively independent, in cultivating students’ ability in mechanical de-
sign (focus on the design of motion scheme of mechanical system) and the in-
novation consciousness and ability. 

The traditional topics of course project of principle of machinery are shaping 
machine and so on. Though the six-bar linkage of shaping machine is a proper 
topic to course project for its difficulty level, but over twenty years, this topic has 
been dominating in training of course project. As materials about six-bar linkage 
of shaping machine are everywhere on the net, better students might study their 
own data while learning the existing sample, ordinary ones put their data into 
samples and draw their own, but those not such good might just copy them. 
Renovation for course project has being called for years, authors have tried some 
methods such as optimization to improve, but efficiency doesn’t grow much. 
The main reason will be the limitation of topics. So teachers need to widen top-
ics by reference to other universities [5] [6] [7]. 

4.2. Inspiration by Contrast 

By studying British top three universities’ curriculum setting, project training 
usually begins since year three, and lasts till graduating. For British universities 
collaborating closely with industries, there are plenty of real multidiscipline 
problems coming from industries to choose for projects. 

Though to a 2-week project of one simple course, course project for principle 
of machinery might not jump to the level of those multidiscipline projects, but it 
could train the ability of consulting reference and problem-solving skills of stu-
dents by proper guiding and teamwork. 

4.3. How to Improve Project Design 

As guide of students, teachers should dig new topics and good ideas of course 
project all the time, where continuously learning is also necessary to teachers. 
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New or updated topics should be with new ideas and requirements, enable stu-
dents to complete it in a limited time, and moderately expand their abilities and 
interests. 

Each topic would better be able to bring new thinking and improvement, 
which can ensure teaching demands of professional theoretical knowledge and 
ability training, such as inquiring literature, extracting useful information, inde-
pendently solve practical problems, coordinating of teamwork, and assigning 
team members reasonably. 

More project topics will come from industry, and serve for real problems, first 
from simple ones, then to help complex one. 

5. Conclusion 

With reference to the establishment of mechanical engineering discipline in 
Britain, according to the different teaching methods in China and Britain, the 
training of students’ different abilities should be focused on, so as to serve the 
market better and adapt to the development of the society. The inspiration can 
be used to improve the setting and structure of principle of machinery’s course 
project in our university, which will be beneficial to the improvement of teach-
ing and the effectiveness of the project design. 
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