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ABSTRACT 

As Vietnam makes the transition to a knowledge-based economy, one of the key 

challenges that its universities face is preparing graduates to meet the needs of the 

developing economy, and, in particular, aligning learning outcomes with the skills, 

knowledge, and attitudes desired by industry and other relevant stakeholders. In this 

paper, the author tackles this challenge with a mixed quantitative and qualitative research 

method that involves customizing a clear, complete, and consistent set of goals for 

Vietnam’s IT/engineering programs based on the Conceive-Design-Implement-Operate 

Syllabus; and conducting surveys and focused interviews to understand the needs of 

industry partners and how well the Vietnamese universities are meeting these needs. The 

results show that there is a strong consensus among stakeholders that a significant gap 

exists between the current and desired level of graduates’ proficiency, and that closing 

the gap involves (1) revising and expanding the learning outcomes from memorization 

and recitation to higher, critical thinking activities; and (2) integrating these efforts into 

larger, comprehensive curriculum reform initiatives. The CDIO systematic approach is 

recommended as a guiding framework for implementing the reform at the program level. 

I. INTRODUCTION 

In the last two decades, Vietnam has been making a transition to a knowledge-based 

economy that is galvanized by the country’s impressive growth in gross domestic product 

and its integration into the global economy following its 2007 acceptance into the World 

Trade Organization1. This transition has placed greater demand on education as a critical 

driving force for growth2, and has required the Vietnam Ministry of Education and 

Training (MOET), the agency that oversees the country’s education and training, to 

upgrade and modernize its education system in order to meet the market’s demand for 

skilled labor and international competitiveness. 

In response, MOET has introduced and launched a number of initiatives. At the national 

level, MOET has mandated that universities transition to a credit-based system by 2010. 

This change potentially will increase flexibility (e.g., in creating or redesigning courses 

that meet market trends and enable students to choose majors and electives that match 

their interests and talents); accessibility and transferability (e.g., students attending 

different universities within Vietnam or internationally); efficiency (e.g., in consolidating 

resources and reducing redundancy); transparency (e.g., learning assessment, program 

evaluation, and student and instructor performance); and quality (through accreditation, 

outcomes assessment, and continuous improvement). 

Two well-known internationally funded efforts have been the allocation of $24 million 

from a World Bank loan in 2001 to upgrade educational infrastructure and improve 

training quality over a span of six years3; and the Initiative on the Status of 

Undergraduate Education in Computer Science, Electrical Engineering, and Physics at 

Select Universities in Vietnam, conducted at four universities4, which seeks to understand 

how new models and approaches to undergraduate education can contribute to increased 

teaching effectiveness in those fields in Vietnam. The latter initiative, completed in 

2007, is led by the Vietnam Education Foundation (VEF), a federal agency created by the 

U.S. Congress and funded annually by the U.S. Government with the mission to 

strengthen the U.S.-Vietnam bilateral relationship through educational exchanges in 

science and technology. 

An additional, but currently lacking, assessment component that can add substantial value 

to these initiatives entails understanding the needs of industry and other relevant 

stakeholders with vested interests in Vietnamese college graduates, benchmarking how 

well the curricula of Vietnamese universities are meeting the needs of these entities, and 

then re-aligning the learning outcomes with the desired skills, knowledge, and attitudes. 

In this paper, the author describes a mixed quantitative and qualitative research method 

that involves customizing a clear, complete, consistent set of goals for Vietnam’s 

IT/engineering programs based on the Conceive-Design-Implement-Operate (CDIO)* 

* The CDIO Initiative (www.cdio.org) is an innovative educational framework for producing the next 

generation of engineers. It provides students with an education stressing engineering fundamentals set in 

the context of Conceiving — Designing — Implementing — Operating real-world systems and products. 

Syllabus, and conducting surveys and focused interviews to understand the needs of 

industry partners and how well the Vietnamese universities are meeting these needs. The 

results are used as the basis for recommending that the CDIO systematic approach be 

used as a guiding framework to close the identified gaps. 

It is universally adaptable for all engineering schools. Currently forty collaborator universities 

throughout the world have adopted CDIO as the framework for curricular reform. 

II. RESEARCH METHODOLOGY 

A mixed qualitative and quantitative research methodology was used for this project. 

The method was inspired by a systems engineering approach that involves having the 

main stakeholders (academics, engineers, industry partners, and students) articulate a set 

of requirements (in terms of skills, knowledge, attitudes) that they wish the graduates to 

possess. The universities could then use this requirements document as the basis to 

benchmark their programs and determine ways to reform their curriculum to produce 

graduates who have the attributes that the stakeholders are seeking. This approach has 

been used extensively for curriculum reform by engineering departments at leading 

universities worldwide, such as MIT, University of Colorado at Boulder, Chalmers 

University of Technology, École Polytechnique de Montréal, Royal Institute of 

Technology, Technical University of Denmark, Tsinghua University, Shantou University, 

Singapore Polytechnic, and University of Sidney. 

The research consisted of three main tasks for collecting both qualitative and quantitative 

data: 

1. Identifying the full set of skills, knowledge, and attitudes (SKA) that students 

should possess as they graduate from IT and engineering programs. This task was 

accomplished by using the well-developed CDIO “Syllabus”—a requirements 

document for undergraduate engineering education—as the reference point for 

adaptation and customization so that the SKA would be appropriate for the conditions 

in Vietnam. The CDIO Syllabus was chosen for adaptation because it was developed 

with input from academics, industry, engineers and students to create a rational, 

complete, universal, and generalizable set of goals for undergraduate engineering 

education throughout the world. To help customize the Syllabus, two curriculum 

design experts (one in the U.S. and one in Vietnam), two Vietnamese engineering 

professors, four senior managers, and three change agents reviewed the Syllabus (in 

face-to-face meetings with the researcher) for its completeness and relevance, and 

provided feedback for adaptation. On average, the curriculum experts have ten years 

of working experience, the professors have taught for over twelve years, the senior 

managers have worked in industry for over ten years, and the change agents have 

worked in Vietnam for over six years as innovators who are pioneering and leading 

international venture-funded companies in Vietnam. The change agents were 

included in this task because, as leaders who are altering the human capability in 

Vietnam by employing and training Vietnamese graduates and advancing the high-

tech sector, they are forward thinkers who can anticipate the future needs of the 

country. In addition, the professors, managers, and change agents were asked to 

comment on the level of preparation of graduates for industry, what changes they 

would like to see in graduates’ education, how they train new graduates, and whether 

the new graduates possess adequate foreign language skills for the job. 

2. Defining the level of proficiency for each set of SKA. The Syllabus developed in 

task 1 was used as the basis to design a survey, which consisted of two steps. In the 

first step, the respondents were asked to rate the current and desired proficiency level 

in each SKA category expected of graduating senior students or new hires who are 

recent college graduates. A five-point activity-based rating scale, developed by 

Crawley5, was used: 

1. 

To have experienced or been exposed to 

2. 

To be able to participate in and contribute to 

3. 

To be able to understand and explain 

4. 

To be skilled in the practice or implementation of 

5. 

To be able to lead or innovate in 

In the second step, the respondents were further asked to provide inputs on the 

resources that should be allocated to teaching each SKA by scaling the importance for 

each set of sub-categories relative to one another. This was done by creating a fixed 

resource game in which respondents were asked to divide 100 points among the sub-

categories within a category. The survey was administered during face-to-face 

meetings, focused group interviews, and by emails. The respondents included 54 

Vietnamese professors and 30 alumni from the five largest universities in Vietnam, 

and 32 managers/engineers in local and international IT/engineering firms who have 

evaluated and hired new college graduates. 

3. Comparing the current and desired proficiency level, and recommending ways to 

integrate new requirements into the curriculum. Survey data were used (1) to 

analyze the degree of agreements/disagreements among the stakeholder groups; and 

(2) as the basis to recommend the CDIO systematic approach to modify the 

curriculum and to develop assessment tools. 

III. RESULTS 

III.a. Identification of Skills, Knowledge, Attitudes 

The reviewers of the Syllabus all agreed that all the SKAs of the CDIO Syllabus are 

necessary, but further suggested that because many students do not have fluency in 

foreign languages, especially English, foreign language skill must be a requirement. 

Thus, the full sets of SKAs were identical to that of the CDIO Syllabus, with the 

exception of the foreign language requirement. The English version and translated full 

sets of SKAs are shown in the Appendix. 

All of the reviewers also commented that most new graduates lack the necessary 

technical knowledge, both in breadth and depth. They unanimously thought that 

universities must aggressively implement internship programs and build connections with 

industry because students do not have enough practical experience when they enter the 

workforce. The managers commented that on average it takes about two years to re-train 

new graduates, while the change agents said they had a very difficult time finding new 

graduates who can immediately join their team and make contributions. The change 

agents, in particular, strongly suggested that universities must make critical and creative 

thinking a central theme in the education process. They also thought that personal and 

interpersonal skills, such as leadership, teamwork, perseverance, and flexibility, are 

sorely missing and ought to be integrated with the teaching of technical knowledge. 

III.b. Defining the level of proficiency for each set of SKA 

The average of the ratings for each of the three stakeholder groups obtained in the first 

part of the survey was calculated, and is presented in Figures 1 and 2. As shown in 

Figure 1, the cumulative average current level of proficiency across all categories was 1.5 

(on the 5-point scale), ranging from “To have experienced or been exposed to” to “To be 

able participate in and contribute to”. By definition and in terms of their classification in 

Bloom’s cognitive, affective, and psychomotor domains, these two levels of proficiency 

correspond to student ability to receive, remember, and recite knowledge under the 

guidance of the instructor. This result is consistent with previous work4 that found that 

most current learning activities occur at the remembering and reciting levels, which 

emphasize the ability of students to store in their mind certain information and recall it. 

Within each category, the Student’s t-test was used to compute statistical differences 

among the respondents. Out of 15 categories, there were statistically significant 

differences in the averages in six categories. In the three categories of experimentation 

and knowledge discovery; teamwork; and communication; alumni rated proficiency 

lowest, followed by industry partners, and then faculty members. This may be because 

alumni are at lower levels in the organization and rely on these skills more than the 

industry partners whose main jobs are to lead and manage, and faculty members who 

may not have an accurate picture of the actual requirements for these categories in the 

work place. Other than these main differences, there was good agreement among the 

three groups of stakeholders. 

Regarding the desired level of proficiency shown in Figure 2, the cumulative average 

across all categories was 3.4 (on the 5-point scale), which is between “To be able to 

understand and explain” and “To be skilled in the practice or implementation of”. These 

two levels, by definition and in terms of Bloom’s cognitive, affective, and psychomotor 

learning domains, correspond to student ability to comprehend, analyze, and apply 

knowledge in situations in which they not only actively participate in the learning, but 

also possess highly coordinated associated physical performance. In comparison to the 

current level of proficiency shown in Figure 1, the mean of each desired level of 

proficiency is statistically higher for each category, and the cumulative average is about 2 

levels (points) higher. This means that there is a significant gap between what industry is 

looking for and what the universities are producing. This result is also consistent with the 

qualitative results above (in Section III.a.) obtained from the reviewers. 
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Figure 1. Current Level of Proficiency of Vietnamese New Graduates 

There are also several important points to highlight from these results. First, within each 

category, there was remarkable agreement among the three groups of stakeholders in 

many categories. Second, some of the statistically significant differences worth noting 

were these: 

• In the category of English language, alumni respondents believed that new 

graduates should have more proficiency than did industry partners and faculty 

members. This may be because the alumni recognized that English fluency is an 

important asset that new graduates need to have in order to compete and 

differentiate themselves in the job market, and therefore rated it higher than the 

other two groups did. 

• In the category of teamwork, faculty members and industry partners wanted a 

higher level of proficiency than alumni did. This difference may be due to the 

way that each group values teamwork. In particular, faculty members and 

industry respondents commented that while it is not difficult to get new graduates 

or students to work in groups, getting them to be disciplined and to leverage the 

strength of teamwork to serve a common goal (such as that of a company) has 

been a challenge. 

• In the category of professional skills and attitudes, the alumni ratings were 

highest, followed by faculty members and then industry partners. This difference 

may stem from alumni respondents’ stronger belief that new graduates need to 

proactively plan for their career, stay current on the world of engineering/IT, and 

practice professional ethics and accountability. 
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Figure 2. Desired Level of Proficiency Expected of Vietnamese New Graduates 

Based on the differences in culture among alumni, industry and faculty members, these 

differences are minor and understandable. Overall, the main conclusion of the first part 

of the survey is that there is overwhelming consensus among the three groups of 

stakeholders on both the current and expected levels of proficiency, and relatively few 

statistically significant differences in opinion. 

Having established the agreement on the current and expected level of proficiency, the 

second part of the survey focused on determining the resources that should be dedicated 

to teaching the SKAs. Figure 3 shows the mean resource point allocation for each 

category, separated by respondent group. Student’s t-test was used to calculate any 

statistically significant differences among the groups. Overall, there was strong 

agreement among most categories. The six categories with significant disagreement 

include: 

• Experimentation and knowledge discovery, in which faculty members allocated 

more resource points than alumni and industry 

• Teamwork, in which industry allocated more resource points than faculty and 

alumni 

• Communication, in which industry and alumni allocated more resource points 

than faculty 

• Operating, in which industry allocated more resource points than faculty and 

alumni 

• Enterprise and business context, in which alumni and industry allocated more 

resource points than faculty 

• System thinking, in which industry and faculty allocated more resource points 

than alumni 

These differences could be explained by the different values that faculty, industry, and 

alumni embrace. Faculty members, as engineers and scientists, would thus value 

experimentation and knowledge discovery more than the other groups and see less value 

in enterprise and business context. Industry respondents, being managers and leaders, 

would place more importance on understanding system thinking, teamwork, enterprise 

and business context, and operating than would the other groups. Alumni, as new 

engineers in the company, would allocate fewer resource points for system thinking, but 

value teamwork and communication and business context more than would faculty. 
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Figure 3. Mean Resource Point Allocation 

The cross-correlation between resource allocation and efficiency was also examined to 

determine whether the categories that received high levels of resource points are the same 

as those in which students are expected to demonstrate high proficiency. To make this 

comparison, Figure 4 shows the cross plot of the resource point allocation (re-arranged in 

decreasing order) and the proficiency. In general, the trends in the two data sets are 

consistent, except in the three areas of English language skills; professional skills and 

attitudes; and experimentation and knowledge discovery. In these three categories, the 

resources were high while the proficiency expected in these areas is the same as in other 

areas. This result is consistent with many comments made in the survey in which the 

respondents expressed that fluency in English is a critical factor for competing in the 

global market, and that the insufficient focus on creativity and critical thinking is an area 

that needs reform. 

Figure 4. Comparison of Proficiency and Resource Point Allocation 

IV. RECOMMENDATIONS AND CONCLUDING REMARKS 

The results in the previous section established that a gap exists between the current and 

expected levels of proficiency, and that closing the gap involves moving the proficiency 

from the two lowest levels (“To have experienced or been exposed” and “To be able 

participate in and contribute to”) to the next three higher levels (“To be able to 

understand and explain”; “To be skilled in the practice or implementation of”; and “To be 

able to lead and innovate”). More important, these results show that there was an 

uncanny consensus among the stakeholders on the need to close this gap, making a strong 

case for universities to reconsider the way expectations from students are met. 

Based on this study, a specific action that Vietnamese administrators, educators and 

relevant stakeholders might want to consider is to revise the existing outcomes in the 

context of larger education reform initiatives such as those recommended scenarios for 

change described in Stephen et al. (2006) 6. Revising the learning outcomes so that they 

are clear, complete, rational, and consistent would be of great value to any educational 

reform effort at the program level. The revised outcomes would play a key role in 

formalizing the SKA that relevant stakeholders (society, industry, faculty, alumni) expect 

from new graduates and providing necessary guidance in the modification of the 

curriculum, the learning experiences, and assessment of student learning. The revision of 

the outcomes can be accomplished by customizing the SKAs to specific disciplines and 

determining the proficiency levels using a process similar to the one described in this 

paper, and by formulating the corresponding learning outcomes. The formulation of the 

outcomes can be accomplished by choosing an appropriate taxonomy, such as Bloom’s, 

and developing a mapping between the rating scale and taxonomy. For the rating scale 

used in the survey, an example of this mapping and learning outcomes is provided in the 

table below5. 

Mapping between Rating Scale and Bloom’s Taxonomy, and Learning Outcome Examples 

Proficiency rating scale – 

stakeholder survey 

Bloom’s taxonomy 

– cognitive domain 

Examples of learning outcomes based on 

CDIO Syllabus 

1 To have experience or been 

…exposed to 

2 To be able to participate and 

…contribute to 

Knowledge 

List assumptions and sources of bias 

3 To be able to understand and 

…explain 

Comprehension 

Explain discrepancies in results 

4 To be skilled in the practice 

…or implementation 

5 To be able to lead and 

…innovate 

Application 

Analysis 

Synthesis 

Evaluation 

Practice engineering cost-benefit and risk 

analysis 

Discriminate hypotheses to be tested 

Construct the abstractions necessary to 

model the system 

Make reasonable judgments about 

supporting evidence 

The new learning outcomes can then be used as an integral part of an implementation 

plan for curriculum reform. An example of such an implementation plan, which has been 

employed successfully by the CDIO consortium at many universities5, is shown in Figure 

5 below. This approach is based on the principle that there is an underlying need for 

students who are able to Conceive-Design-Implement-Operate value-added engineering 

products and systems in a modern team-based environment. This approach addresses 

both the questions of (1) What SKAs, and at what level of proficiency, should new 

graduates possess? and (2) How can we assure that students learn these SKAs? The right 

side of Figure 5 addresses the first question, using the CDIO Syllabus survey along with 

the accreditation criteria and the benchmarking of skills to inform and define the learning 

outcomes, which can then be used in the redesign or modification of the existing 

program. The left side of Figure 5 addresses the second question, using the CDIO 

Standards along with results from the benchmarking of teaching and learning methods to 

inform the redesign of courses and program, which can then be used in the redesign or 

modification of the existing program. The CDIO Standards consist of 12 guiding 

principles in program philosophy, curriculum development, design-implement 

experiences and workspaces, methods of teaching and learning, faculty development, and 

assessment and evaluation. These principles were developed based on best practices and 

differentiate unique features of a CDIO program. Readers are referred to Crawley et al. 

(2007)5 for more information on other aspects of promoting and managing the adaptation 

and implementation of the CDIO approach. 

In summary, the results reported in this paper are among the first efforts to both 

qualitatively and quantitatively show specific gaps between the current and desired level 

of proficiency expected from new graduates in Vietnam, and to provide a systematic 

approach to close this gap by using the CDIO model. As such, the author recognizes that 

this project is only an initial effort to rigorously benchmark Vietnam’s engineering/IT 

programs, and he wishes to encourage universities to build on the results by customizing 

the CDIO Syllabus and performing benchmarking in their specific disciplines. The 

author considers this an indispensable task for every program that is making a transition 

to the credit-based system, and believes that it can prove immensely valuable in shaping 

the future of engineering education in Vietnam.” 
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Figure 5. Implementation Using the CDIO Approach 

ACKNOWLEDGEMENTS 

This project was made possible by funding from the U.S. Fulbright Scholar Program. 

The author would like to thank the universities, their faculties, students, and industry 

partners for participating in the focused interviews and surveys. 

REFERENCES 

1. http://www.wto.org/english/thewto_e/acc_e/a1_vietnam_e.htm (cited July 9, 2009) 

2. Institute of International Education, Hanoi, Vietnam, “Higher Education in Vietnam,” 

May 2004. http://www.vef.gov/download/Higher_Education_in_Vietnam.pdf. (cited 

July 9, 2009) 

3. Joint Report of World Bank, Asian Development Bank and UNDP Consultative 

Group Meeting for Vietnam, December 14-15, 2000, “Vietnam 2010: Entering the 

21st Century,” Vietnam Development Report 2001, Pillars of Development (the 

World Bank Report), 62 (2000). http://www.atimes.com/reports/BL23Ai02.html. 

4. http://home.vef.gov/download/Report_on_Undergrad_Educ_E.pdf (cited July 9, 

2009) 

5. E. Crawley, J. Malmqvist, S. Ostlund, D. Brodeur, “Rethinking Engineering 

Education,” Springer, 2007. 

6. W. Stephen, P. Doughty, P. Gray, J. Hopcroft, I. Silvera, “Observations on 

Undergraduate Education in Computer Science, Electrical Engineering, and Physics 

at Select Universities in Vietnam,” a report presented to the Vietnam Education 

Foundation by the Site Visit Teams of the National Academies of the United States, 

August 2006. 

BIOGRAPHY 

Dr. Nhut Tan Ho received his Ph.D. and M.S. degrees from Massachusetts Institute of 

Technology (MIT) and his B.S. degree from University of Southern California (USC). 

Currently Dr. Ho is an associate professor of mechanical engineering at California State 

University, Northridge, where he is also founding director of the Schaeffer Center for 

Innovation and Entrepreneurship and director of the Systems Engineering Research 

Laboratory. He was a Fulbright Scholar in Vietnam during Spring 2008, doing research 

on benchmarking Vietnam’s IT/engineering programs. He has been a member of the 

Conceive-Design-Implement-Operate (CDIO) Initiative since 2004, and as a member of 

the CDIO council, he has been working with the Vietnam National University–Ho Chi 

Minh City (VNU-HCM) on using the CDIO framework to redesign a mechanical 

engineering and IT department of VNU-HCM. He also conducts research in systems 

engineering, human factors and mechanical design with a focus on air traffic 

management with NASA, Department of Defense and NSF sponsorship. 

APPENDIX - CDIO Syllabus (Condensed) 

1 TECHNICAL KNOWLEDGE AND 

REASONING 

1.1 KNOWLEDGE OF UNDERLYING SCIENCES 

1.2 CORE ENGINEERING FUNDAMENTAL 

KNOWLEDGE 

1.3 ADVANCED ENGINEERING 

FUNDAMENTAL KNOWLEDGE 

2 PERSONAL AND PROFESSIONAL SKILLS 

AND ATTRIBUTES 

2.1 ENGINEERING REASONING AND 

PROBLEM SOLVING 

2.1.1 Problem Identification and Formulation 

2.1.2 Modeling 

2.1.3 Estimation and Qualitative Analysis 

2.1.4 Analysis With Uncertainty 

2.1.5 Solution and Recommendation 

2.2 EXPERIMENTATION AND KNOWLEDGE 

DISCOVERY 

2.2.1 Hypothesis Formulation 

2.2.2 Survey of Print and Electronic Literature 

2.2.3 Experimental Inquiry 

2.2.4 Hypothesis Test, and Defense 

2.3 SYSTEM THINKING 

2.3.1 Thinking Holistically 

2.3.2 Emergence and Interactions in Systems 

2.3.3 Prioritization and Focus 

2.3.4 Tradeoffs, Judgment and Balance in 

Resolution 

2.4 PERSONAL SKILLS AND ATTITUDES 

2.4.1 Initiative and Willingness to Take Risks 

2.4.2 Perseverance and Flexibility 

2.4.3 Creative Thinking 

2.4.4 Critical Thinking 

2.4.5 Awareness of One’s Personal Knowledge, 

Skills and Attitudes 

2.4.6 Curiosity and Lifelong Learning 

2.4.7 Time and Resource Management 

2.5 PROFESSIONAL SKILLS AND ATTITUDES 

2.5.1 Professional Ethics, Integrity, 

Responsibility and Accountability 

2.5.2 Professional Behavior 

2.5.3 Proactively Planning for One’s Career 

2.5.4 Staying Current on World of Engineer 

3 INTERPERSONAL SKILLS: TEAMWORK 

AND COMMUNICATION 

3.1 TEAMWORK 

3.1.1 Forming Effective Teams 

3.1.2 Team Operation 

3.1.3 Team Growth and Evolution 

3.1.4 Leadership 

3.1.5 Technical Teaming 

3.2 COMMUNICATION 

3.2.1 Communication Strategy 

3.2.2 Communication Structure 

3.2.3 Written Communication 

3.2.4 Electronic/Multimedia Communication 

3.2.5 Graphical Communication 

3.2.6 Oral Presentation and Interpersonal 

Communication 

3.3 COMMUNICATIONS IN FOREIGN 

LANGUAGES 

3.3.1 English 

3.3.2 Languages of Regional Industrial Nations 

3.3.3 Other Languages 

4 CONCEIVING, DESIGNING, 

IMPLEMENTING AND OPERATING 

SYSTEMS IN THE ENTERPRISE AND 

SOCIETAL CONTEXT 

4.1 EXTERNAL AND SOCIETAL CONTEXT 

4.1.1 Roles and Responsibility of Engineers 

4.1.2 The Impact of Engineering on Society 

4.1.3 Society’s Regulation of Engineering 

4.1.4 The Historical and Cultural Context 

4.1.5 Contemporary Issues and Values 

4.1.6 Developing a Global Perspective 

4.2 ENTERPRISE AND BUSINESS CONTEXT 

4.2.1 Appreciating Different Enterprise 

Cultures 

4.2.2 Enterprise Strategy, Goals and Planning 

4.2.3 Technical Entrepreneurship 

4.2.4 Working Successfully in Organizations 

4.3 CONCEIVING AND ENGINEERING 

SYSTEMS 

4.3.1 Setting System Goals and Requirements 

4.3.2 Defining Function, Concept and 

Architecture 

4.3.3 Modeling of System and Ensuring Goals 

Can Be Met 

4.3.4 Development Project Management 

4.4 DESIGNING 

4.4.1 The Design Process 

4.4.2 The Design Process Phasing and 

Approaches 
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