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CDIO Report 2017 

One of the challenges in 21
st
 century engineering education is the demand for high quality 

teaching, where the subject is to be presented in an interesting and engaging way and learning can 

be increased by integrating and involving the students in the teaching process. The Conceive, 

Design, Implement and Operate (CDIO) approach has been introduced by the Mechanical 

Department for the UG students, in the process of reforming the engineering education; in order to 

educate the students to become more effective engineers and produce the next generation of 

engineers. A primary reason for using a CDIO initiative in engineering education is that the 

students shall be exposed to work methods used in industry and secondary reason is that a CDIO 

initiative provides a useful tool for assessment of the skills of the students.   

In CDIO, instead of stressing analysis and problem-solving in a theoretical domain, students has 

to participate in team-based projects where student go through the cycle of conceiving, designing, 

implementing and operating (CDIO). The Conceive, Design, Implement and Operate Initiative 

(CDIO) uses integrated learning to develop deep learning of the disciplinary knowledge base 

whilst simultaneously developing personal, interpersonal, product, process and system building 

skills. 

The CDIO framework provides students with an education that stresses engineering fundamentals 

set in the context of conceiving, designing, implementing and operating real-world systems and 

products. CDIO project is an international initiative that aims to develop a new model for 

engineering education. The Conceive stage includes defining customer need; considering 

technology, enterprise strategy and regulations, developing the concept, architecture, and business 

plans. The second stage, Design, focuses on creating the design, i.e., the plans, drawings, and 

algorithms that describe what will be implemented. Implement refers to the transformation of the 

design into the product, process and system including manufacturing, coding, test and validation. 

The final stage, Operate, uses the implemented product to deliver the intended value, including 

maintaining, evolving and retiring the system.  

The three main goals of CDIO are to:  

1. Educate students to master a deeper working knowledge of the technical fundamentals.  

2. Educate engineers to lead in the creation and operation of new products and systems.  

3. Educate future researchers to understand the importance and strategic value of their work. 
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Universities throughout the world that implemented the CDIO Initiative have adopted 12 

standards that serve as guiding principles and create benchmarks and goals with worldwide 

application. The CDIO standards are shown in Table 1 defines the essential characteristics of an 

engineering programme that has adopted in the CDIO model. The CDIO standards address 

program philosophy, curriculum development, design-build experiences and workspaces, methods 

of teaching and learning, faculty development, and assessment and evaluation. 

Table 1: The CDIO Standards 

CDIO Standards Standard Description 

1. CDIO as Context Adoption of the principles of product and system lifecycle development 

and deployment — Conceiving, Designing, Implementing and Operating 

— as the context for engineering education 

2. CDIO Syllabus 

Outcomes 

Specific, detailed learning outcomes for personal, interpersonal and 

product and system building skills, consistent with programme goals and 

validated by programme stakeholders 

3. Integrated 

Curriculum 

A curriculum designed with mutually supporting disciplinary subjects with 

an explicit plan to integrate personal, interpersonal, and product and 

system building skills 

4. Introduction to 

Engineering 

An introductory course that provides the framework for engineering 

practice in product and system building, and introduces essential personal 

and interpersonal skills. 

5. Design-Build 

Experiences 

A curriculum that includes two or more design-build experiences, 

including one at a basic level and one at an advanced level. 

6. CDIO 

Workspaces 

 

Workspaces and laboratories that support and encourage hands-on 

learning of product and system building, disciplinary knowledge and 

social learning Integrated. 

7. Learning 

Experiences 

Integrated learning experiences that lead to the acquisition of disciplinary 

knowledge, as well as personal, interpersonal, and product and system 

building skills 

8. Active Learning Teaching and learning based on active experiential learning methods 

9. Enhancement of 

Faculty CDIO 

Actions that enhance faculty competences in personal, interpersonal, and 

product and system building skills 
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Skills 

10. Enhancement of 

Faculty Teaching 

Skills 

Actions that enhance faculty competences in providing integrated learning 

experiences in using active experiential learning methods and in assessing 

student learning. 

11. CDIO Skills 

Assessment 

Assessment of student learning in personal, interpersonal, and product and 

system building skills, as well as in disciplinary 

Knowledge. 

12. CDIO 

Programme 

Evaluation 

A system that evaluates programmes against these 12 standards, and 

provides feedback to students, faculty and other stakeholders for 

the purpose of continuous improvement 

 

First time in Jan. 2017, CDIO initiative has been introduced by the mechanical department for the 

T. Y. B. Tech Mini Projects. Through which the class of T. Y. B. Tech. having 148 students was 

divided into 37 groups (max. 4 students in each group) by taking choices from student and the 

project supervisors are allotted to each group by considering the research area/interest of faculty 

and student.  The preliminary training regarding CDIO initiative is given to Faculty as well as 

students. Then task of conceiving, designing, implementing and operating a project is assigned to 

each group by project supervisor. The structured research driven approach is provided to monitor 

and review the implementation of the CDIO in Mechanical Engineering Programmes. The 

reviews have been taken by forming interdisciplinary expert committees in the department to 

evaluate the CDIO implementation.  

Preliminary findings of the evaluation showed that students are generally positive about the 

activities introduced; as the department provided them with opportunities to learn a range of 

skills. The students are able to integrate and transfer knowledge learnt in first year to third year 

engineering courses. First time department is adopting the CDIO initiative so we could not find 

the results or conclusion. In order to adopt CDIO the necessary changes must be made in 

mechanical program to incorporate the CDIO skills to develop the students’ personal and 

interpersonal skills and attributes in the field of engineering through real world design build 

activities. 

In combination with the fixed study plans, CDIO creates a very coherent and effective learning 

environment which facilitates coordination across courses and semesters. Finally, having just 
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passed a round of accreditations focusing on procedures and adherence to curricular regulations 

we also believe CDIO will provide a valuable means towards handling future accreditations and 

certification of actual content of the studies, should this be necessary. 

The CDIO concept was originally conceived at the Massachusetts Institute of Technology in the 

late 1990s. In 2000, MIT in collaboration with three Swedish universities - Chalmers University 

of Technology, Linköping University and the Royal Institute of Technology formally founded the 

CDIO Initiative. It became an international collaboration, with universities around the world 

adopting the same framework 

CDIO collaborators recognize that an engineering education is acquired over a long period and in 

a variety of institutions, and that educators in all parts of this spectrum can learn from practice 

elsewhere. The CDIO network therefore welcomes members in a diverse range of institutions 

ranging from research-led internationally acclaimed universities to local colleges dedicated to 

providing students with their initial grounding in engineering. 

The collaborators maintain a dialogue about what works and what does not and continue to refine 

the project. Determining additional members of the collaboration is a selective process managed 

by a Council comprising original members and early adopters.
 

Modern engineering education programs seek to impart to the students a broad base of 

knowledge, skills, and attitudes necessary to become successful young engineers. This array of 

abilities is represented in the CDIO Syllabus, an attempt to create a rational, complete, consistent, 

and generalizable set of goals for undergraduate engineering education. The content and structure 

of the Syllabus is shown in Table 2. The CDIO Syllabus is first compared with the UNESCO Four 

Pillars of Learning, with which it is aligned at a high level. The Syllabus is then compared with 

national accreditation and evaluation standards of several nations. The finding is that the CDIO 

Syllabus is consistent and more detailed and comprehensive than any of the individual standards. 

Based on these comparisons, as well as other input received over the last decade since the 

Syllabus was originally written in 2001, a revised and updated Syllabus is presented, in part to add 

missing skills and in part to clarify nomenclature and make the Syllabus more explicit and more 

consistent with national standards. The result is called the CDIO Syllabus version 2.0. 

Table 2 CDIO Syllabus v2.0 at the Second Level of Detail 

(Underlined Text is updated from v1.0) 

1 Disciplinary Knowledge And Reasoning 3 Interpersonal Skills: Teamwork 

https://en.wikipedia.org/wiki/Massachusetts_Institute_of_Technology
https://en.wikipedia.org/wiki/Chalmers_University_of_Technology
https://en.wikipedia.org/wiki/Chalmers_University_of_Technology
https://en.wikipedia.org/wiki/Link%C3%B6ping_University
https://en.wikipedia.org/wiki/Royal_Institute_of_Technology


K.E. Society’s 

Rajarambapu Institute of Technology, Rajaramnagar 

(An Autonomous Institute, affiliated to SUK) 

Department of Mechanical Engineering 

Page 5 of 8 

 

1.1 Knowledge of Underlying Mathematics 

and Science 

1.2 Core Fundamental Knowledge of 

Engineering 

1.3 Advanced Engineering Fundamental 

Knowledge, Methods and Tools 

and Communication 

3.1 Teamwork 

3.2 Communications 

3.3 Communications in Foreign Languages 

2 Personal And Professional Skills and 

Attributes 

2.1 Analytical Reasoning and Problem 

Solving 

2.2 Experimentation, Investigation and 

Knowledge Discovery 

2.3 System Thinking 

2.4 Attitudes, Though And Learning 

2.5 Ethics, Equity and other Responsibilities 

4 Conceiving, Designing, Implementing, 

and Operating Systems in the Enterprise, 

Societal and Environmental Context 

4.1 External, Societal and Environmental 

Context 

4.2 Enterprise And Business Context 

4.3 Conceiving, Systems Engineering and 

Management 

4.4 Designing 

4.5 Implementing 

4.6 Operating 

 

The correlation of the CDIO syllabus with the Graduate attributes criteria is illustrated in Table 3. 

The criterion includes 12 Graduate attributes that are well correlated with the CDIO syllabus. 

1. Knowledge Base for Engineering 

2. Problem Analysis 

3. Investigation 

4. Design 

5. Use of Engineering Tools 

6. Individual and Team Work 

7. Communication Skills 

8. Professionalism 

9. Impact of Engineering on Society and the Environment 

10. Ethics and Equity 

11. Economics and Project Management 

12. Life-Long Learning 
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Table 3 The CDIO Syllabus correlated with the Graduate Attributes 

 

In each year of the undergraduate syllabus, students should participate in a design project, which 

aims to gradually build the students practical experience in a collaborative product development 

context. In order to measure the academic and professional skills acquired during this project 

development, a number of evaluation methods is to be customized in order to improve teamwork 

assessment. 

The fundamental values related to the reform were clustered in three areas of competence that 

need to be developed through the new Mechanical Engineering curriculum, namely scientific and 

technical knowledge, professional skills, and personal skills. In practice, this means that courses is 

to be grouped to form cohesive chains of learning experiences within typical disciplines of the 

Mechanical Engineering domain. This approach fosters the development of a clear set of learning 

objectives and enables a high level of continuity between courses across the four-year program. 

The detailed description of the project work for B. Tech. Mechanical from second year to final 

year is shown in the Table 3.   

Table 4 The three year Projects description 

Year 2   1 term cornerstone project, presented in the form of a design contest  

 Teams of 4 mechanical engineering students  

 Work focussed on conceptual design and prototype building/testing  
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 Set in a closed-ended, rule-based design solution space  

The aim is to provide a cohesive learning strategy where students can 

gradually acquire a solid understanding of the environment in which complex 

products are developed. 

Year 3 ILP   1 term cornerstone project  

 Teams of 4 mechanical engineering students  

 Individual assignment submitted by local companies or research 

laboratories  

 The students answer a design specification document, manage budgets 

and project timelines  

 Redesign multiple objectives  

 Prototype as needed multiple simulation  

Year 4 ILP   Capstone project covering 2 terms with industrial partners  

 Open-ended product design where the solution must be achieved by using 

virtual prototyping systems and advanced collaborative tools.  

 Work focuses on Integrated Product Team management, product 

information management, and professional communication skills.  

 Creative design includes business aspects  

 

  

  Second Year              Thired Year  
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Final Year 

The new final year project has to introduce in the mechanical program to provide the advanced 

design-build exercise called for in the CDIO Standards. It is also to be a vehicle for developing as 

many skills as possible from those listed in the CDIO Syllabus. With this in mind a wide-ranging 

project can be visualized where students working in teams of four or five would:  

1. Generate an idea for an innovative product  

2. Form a hypothetical company to design, develop and market the product, with designated 

roles and titles for each team member.  

3. Conduct a detailed market analysis including the identification and assessment of competing 

products.  

4. Select a design concept for the product, after assessing a range of concepts.  

5. Create a product design specification for the product.  

6. Produce a detailed design in the form of CAD models and engineering drawings, supported by 

analyses based on engineering science and the application of CAE tools.  

7. Build and test a prototype, and develop the product until it meets its design specification.  

8. Prepare and present a detailed business plan (ostensibly for potential investors) covering the 

financial, business, technical, manufacturing and personnel issues involved in setting up a 

company to market the product.  

 


