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A Comparison of the CDIO Standards and ABEEK Criteria
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ABSTRACT

The Conceiving-Designing-Implementing-Operating (CDIO) initiative is a worldwide organization with members from over 120 institutions
for higher education, and it provides an innovative educational framework for producing the next generation of engineers. This paper
compares the CDIO standards and syllabus to the accreditation criteria of Accreditation Board for Engineering Education of Korea,
ABEEK to identify similarities and differences and to find points of improvement for ABEEK criteria. It is found that the basic concepts
of ABEEK criteria correlates well with those of CDIO standards, while the CDIO standards and syllabus provide more detailed and
well-defined guidelines for engineering programs. Finally, some discussions are presented on the differences between the two educational
models, a voluntary-based CDIO model and an accreditation-based ABEEK model.
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Table 1 CDIO Standard 2.1 (CDIO Knowledge Library, http://www.cdio.org/knowledge-library)

Standard No. 1~12

summary description

1. The Contextx*

Adoption of the principle that product, process, and system lifecycle development and deployment
—-- Conceiving, Designing, Implementing and Operating —- are the context for engineering education

2. Learning Outcomes*

Specific, detailed learning outcomes for personal and interpersonal skills, and product, process,
and system building skills, as well as disciplinary knowledge, consistent with program goals and
validated by program stakeholders

3. Integrated Curriculum#

A curriculum designed with mutually supporting disciplinary courses, with an explicit plan to integrate
personal and interpersonal skills, and product, process, and system building skills

4. Introduction to Engineering

An introductory course that provides the framework for engineering practice in product, process,
and system building, and introduces essential personal and interpersonal skills

5. Design-Implement Experiences*

A curriculum that includes two or more design—-implement experiences, including one at a basic
level and one at an advanced level

6. Engineering Workspaces

Engineering workspaces and laboratories that support and encourage hands-on learning of product,
process, and system building, disciplinary knowledge, and social learning

7. Integrated Learning Experiences#*

Integrated learning experiences that lead to the acquisition of disciplinary knowledge, as well
as personal and interpersonal skills, and product, process, and system building skills

8. Active Learning

Teaching and learning based on active experiential learning methods

9. Enhancement of Faculty Skills Competence*

Actions that enhance faculty competence in personal and interpersonal skills, and product, process,
and system building skills

10. Enhancement of Faculty Teaching Competence

Actions that enhance faculty competence in providing integrated learning experiences, in using
active experiential learning methods, and in assessing student learning

11. Learning Assessments

Assessment of student learning in personal and interpersonal skills, and product, process, and
system building skills, as well as in disciplinary knowledge

12. Program Evaluation

A system that evaluates programs against these twelve standards, and provides feedback to students,
faculty, and other stakeholders for the purposes of continuous improvement

(An asterisk[*] indicates the essential standards)
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Table 2 CDIO Syllabus 2.0 (Crawley et al. 2011)
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1. DISCIPLINARY KNOWLEDGE AND REASONING
1.1 KNOWLEDGE OF UNDERLYING MATHEMATICS AND SCIENCE
1.2 CORE ENGINEERING FUNDAMENTAL KNOWLEDGE
1.3 ADVANCED ENGINEERING FUNDAMENTAL KNOWLEDGE,
METHODS AND TOOLS

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, THOUGHT AND LEARNING
2.5 ETHICS, EQUITY AND OTHER RESPONSIBILITIES

3. INTERPERSONAL SKILLS: TEAMWORK AND COMMUNICATION
3.1 TEAMWORK
3.2 COMMUNICATIONS
3.3 COMMUNICATIONS IN FOREIGN LANGUAGES

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

Table 3 CDIO Syllabus example: ‘2,1 Analytic reasoning and problem solving’ and its 3rd and 4th level components of

the syllabus (Crawley et al, 2011)

2. PERSONAL AND PROFESSIONAL SKILLS AND ATTRIBUTES
2.1 ANALYTIC REASONING AND PROBLEM SOLVING
2.1.1 Problem Identification and Formulation
Data and symptoms
Assumptions and sources of bias
Issue prioritization in context of overall goals

of uncertainty)
2.1.2 Modeling

Conceptual and qualitative models
Quantitative models and simulations
2.1.3 Estimation and Qualitative Analysis
Orders of magnitude, bounds and trends
Tests for consistency and errors (limits, units, etc.)
The generalization of analytical solutions
2,1,4 Analysis with Uncertainty
Incomplete and ambiguous information

Engineering cost-benefit and risk analysis
Decision analysis
Margins and reserves
2.1.5 Solution and Recommendation
Problem solutions
Essential results of solutions and test data
Discrepancies in results
Summary recommendations
Possible improvements in the problem solving process

A plan of attack (incorporating model, analytical and numerical solutions, qualitative analysis, experimentation and consideration

Assumptions to simplify complex systems and environment

Probabilistic and statistical models of events and sequences

Journal of Engineering Education Research, 21(3), 2018
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Table 4 Criteria for accrediting engineering programs (KEC2015) (ABEEK, http://abeek. or kr/appraisal/eac)

RELR

Criteria 1~8

summary description

1. Program Educational Objectives | The engineering program shall establish and periodically review program educational objectives

2. Program Outcomes

The engineering program shall establish in accordance with its program educational objectives program outcomes
that indicate knowledge, skills, and attitudes of its students by the time of graduation

3. Curriculum

The engineering program shall provide an integrated curriculum that leads to the achievement of program outcomes.
The curriculum shall satisfy minimum credit requirement of each subject area and be appropriately managed

4. Students
outcomes

The engineering program shall demonstrate that its students are properly advised in the attainment of program

5. Faculty The faculty shall hold relevant professional qualifications and actively participate in program improvement

6. Educational Environment
support to the program

The engineering program shall build and maintain adequate environment, and the institution shall provide adequate

7. Program Improvement

The engineering program shall engage in continuous quality improvement

8. Program Criteria

The engineering program shall satisfy applicable program criteria listed below

Table 5 Correlations between CDIO Standards 2.1 and ABEEK Criteria (KEC2015)

ABEEK Criteria (KEC2015)
CDIO Standards L 2 3 4 > 6'. 7 .
PEO PO Curriculum | Students | Faculty | Educational Program Program
environment | improvement | criteria
1. The Context
2. Learning Outcomes © © o
3. Integrated Curriculum o © o o
4. Introduction to Engineering o © o
5. Design-Implement Experiences o © o
6. Engineering Workspaces ©
7. Integrated Learning Experiences o o o
8. Active Learning o o
9. Enhancement of Faculty Skills Competence o
10. Enhancement of Faculty Teaching Competence o
11. Learning Assessment © o ©
12. Program Evaluation ©
©: Strong Correlation o: Partial Correlation
6 T sAT A28 A3, 2018
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1.2 Core Engineering Knowledge @)
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2.1 Analytic Reasoning & Problem
; o ©
Solving
2.2 Experimentation & Investigation © o
2.3 System Thinking o
2.4 Attitudes, Thought & Learning o o o
2.5 Ethics, Equity and Responsibility o ©
3.1 Teamwork ©
3.2 Communications ©
3.3 Communications in Foreign Lang. o
4.1 External, Societal, Eviro. Context ©
4.2 Enterprise & Business Context
4.3 Conceiving & System Engineering & o
Management
4.4 Designing ©
4.5 Implementing o o
4.6 Operating o o

©: Strong Correlation  o: Partial Correlation
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