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Abstract 

 

Delphi was applied to verify and adjust the syllabus of systems engineering 

program to trends 2022. The technique allows to know the opinion of experts in 

contents, curricular structures and labor demand, to achieve consensus in the state 

of the syllabus and strategies to adjust it. For this, experts were determined: director, 

chief academic department, teachers and entrepreneurs. The results showed that the 

syllabus is suitable for professional training, but it is necessary to update 

technological tools to the development of competences and to focus the 

mathematics to the field of application of Systems Engineering 
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Introduction 
 

For the training of qualified and competent professionals, a higher education 

institution must form a curriculum (curriculum) that provides an outline of the basic 

and necessary areas for competent training. According to [1], a curriculum is 

responsible for making known in general terms the learning and purpose of the 

academic program, as well as the evolution, experience and role played by teachers 

and students. Equally, this one discloses what knowledge is going to acquire and is 

necessary for the performance as a professional [2]. And this in turn allows the 

applicant who wants to begin their studies to know the curricular content. 

Therefore, the curriculum must be updated in relation to: new technologies, market 

needs, trends and adjustment of labor policies [2]. Therefore, it is necessary to 

submit the review to review every so often, through a rigorous and in-depth study,  
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in order to demonstrate the efficiency of it, an example of the above is the one made 

at the University of the Andes by [3] with the support of the teachers, with which 

the weaknesses of the curriculum that managed the administration program with 

respect to the knowledge acquired by affiliated and graduated students were made 

evident. For this reason, an evaluation and adjustment of the curriculum should be 

carried out, as is the case of [4], who propose a structured methodology for the 

analysis of a study plan; it allows to see the profile of the graduate and his / her 

capacity in the labor field, this must be a constant process in the IES. 

To improve the quality that is handled by the professionals given by the university, 

an important factor is the improvement of the curriculum, which can be carried out 

by various methods such as the one proposed by [5], who through the BYOD 

technique invited the students and teachers to have an online workspace, which 

would allow joint work in an Irish medium language institute; the changes made 

had a positive impact both on the student body and teachers. In the same way, [6] 

poses for the improvement of the training of engineers, the implementation of the 

prospective MICMAC method, in order to interconnect the variables under study 

to detect those keys that exert greater influence on the rest. 

Another method that can be used for the improvement of syllabus is the Delphi 

method. This technique consists of proposing, through the support of an expert in 

the field, various solutions to choose the right one [7]. An example of this is the 

study by [8] who through Delphi proposed a route to be taken by HEIs in Pakistan 

to meet international standards. Another example is [9], which through Delphi, 

obtained an improvement in the anatomy study plan, with the implementation of a 

modified Delphi where it showed given topics and gave the option to accept, reject 

and improve the participants. 

For the aforementioned, the objective of the research is the implementation of the 

Delphi prospective method for the improvement of the systems engineering career 

in 2022. The application of this technique with the opinion of experts, allows us to 

see what changes could be contemplated in order to improve the quality of 

professionals graduated from IES. 

 

Methodology 
 

This research is mixed because it presents qualitative and quantitative 

characteristics, because it takes the opinion of experts and systematically reaches a 

group consensus. Non-experimental due to the fact that the treated variables are not 

deliberately altered [10], by collecting data at a specific moment in the investigation 

and analyzing the interrelation that exists between the variables [11].  

 

Population and sample 

The population was made up of executives, teachers of the systems engineering 

program at the University of Cartagena, and entrepreneurs who worked in related 

fields were also included. For the sample, the entire population was chosen, because 

it is small and it was possible to apply the information collection instrument.  
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Research instruments 

For the collection of information, the document review was applied in the search of 

the curriculum of the academic program of systems engineering from the University 

of Cartagena and the curricular guidelines established by [12], in order to examine 

its content, determine if it has the appropriate academic content and its relevance to 

technological trends. 

On the other hand, questionnaires were applied to the group of experts to obtain 

their opinion regarding the current state of the curriculum and the updates that must 

be made, in order to adjust their content to standards, market needs and 

technological trends. The questions contained in the questionnaire were open type 

and ranking.  

 

Data analysis  

The results obtained from the questionnaires applied in Delphi were analyzed 

through expert judgment, who determined the ideas that were most relevant to the 

academic program under study and adapted the curriculum to the guidelines that 

exist for the preparation of a curriculum based on market demands. The evaluation 

of each question obeyed according to the type to achieve consensus, for example, 

for the open questions a percentage greater than or equal to 70% should be obtained, 

while in the ranking it should reach 50%.  

 

Model raised  

A model was established where the stages to adjust the academic curriculum in 

university programs were identified, which is based on the traditional process 

together with the application of the Delphi method. 

The stages included in this investigation are defined below. 

I. Description of the problem: the problem present in the academic curriculum 

explained in detail, in order to provide the group of experts with a scenario 

with which to contextualize and provide the necessary results to obtain 

relevant conclusions. 

II. Constitution of the group of experts: a group was formed with experts in the 

subject of evaluation and adjustment of an academic curriculum, which 

carried out the analysis of it to provide opinions on problems and 

improvement strategies. 

III. Realization of questionnaires: a questionnaire adapted to the situation 

presented by the program under study was established, to obtain the 

consensus of the group of experts and obtain relevant information to define 

plans for the adjustment of the academic curriculum. 

IV. Application of questionnaire: the questionnaires obtained in the previous 

phase were applied to the group of experts, who provided opinions regarding 

the status of the academic curriculum of the program under study. This 

process was carried out as many times as necessary to achieve the consensus 

of the panelists, or to arrive at a solidity in the answers and to determine the 

adjustments to be made in the curriculum. 

 



1218                                                                                            Maira Bastidas et al.                  
 

 

V. Analysis and report of results: The results of the questionnaires were analyzed 

by the monitor group, in order to determine the viable options in the 

adjustment of the curriculum and generate a report for the academic program 

where the results obtained are detailed. 

 

Results 
 

Description of the problem 

 

The curriculum of the Systems Engineering program of the University of Cartagena 

was consulted and analyzed regarding standards, market needs and emerging 

technologies, in order to identify the shortcomings that have and adjust the content 

of this, because it is necessary to provide education with updated topics so that the 

graduate student can solve contemporary problems with innovative solutions. 

The review of the curriculum was carried out according to the standards and 

requirements of the work environment, for which it was obtained that: 

According to [12], computer engineers must be able to adopt knowledge in 

computer science, electrical engineering, fundamentals in mathematics and science. 

The above is evidenced in Table 1, where they divide the areas of knowledge, hours 

required and the units of each one. 

 

Table 1. Areas of Knowledge and units of Computer Engineering. 

 
Circuits and electronics 

{50 basic hours} 

1. History and Overview {1} 

2. Relevant tools, standards and / or 
engineering limitations {3} 

3. Electric quantities and basic elements {4} 

4. Electrical circuits {11} 
5. Electronic materials, diodes and bipolar 

transistors {7} 

6. MOS transistor circuits, timing and power 
{12} 

7. Architecture of storage cells {3} 

8. Families of interconnection logic {3} 

9. Operational amplifiers {3} 

10. Design of mixed signal circuits {3} 

11. Design parameters and problems 
12. Circuit models and simulation methods 

Computer algorithms 
{30 basic hours} 

1. History and general description {1} 

2. Relevant tools, standards and / or engineering limitations {1} 
3. Basic algorithmic analysis {4} 

4. Algorithmic strategies {6} 

5. Classical algorithms for common tasks {3} 
6. Analysis and design of application-specific algorithms {6} 

7. Parallel and multi-threaded algorithms {6} 

8. Algorithmic complexity {3} 
9. Programming algorithms 

10. Basic theory of computability 

Architecture and Computer Organization 

{60 basic hours} 

1. History and overview {1} 
2. Relevant tools, standards and / or 

engineering limitations {1} 

3. The architecture of the instruction set {10} 
4. Performance measurement {3} 

5. Computational arithmetic {3} 
6. Organization of the processor {10} 

7. Organization and architectures of the 

memory system {9} 
8. Input / output interface and communication 

{7} 

9. Peripheral subsystems {7}  

10. Multi-core architectures {5}  

11. Architectures of distributed systems {4} 

Digital design 

{50 basic hours} 

1. History and overview {1} 
2. Relevant engineering tools, standards and / or restrictions {2} 

3. Number of systems and data coding {3} 

4. Applications of Boolean algebra {3} 
5. Basic logic circuits {6} 

6. Modular design of combinational circuits {8} 
7. Modular design of sequential circuits {9} 

8. Control and data-path design {9} 

9. Design with programmable logic {4} 
10. System design restrictions {5} 

11. Failure models, tests and design for checking 
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Table 1. (Continued): Areas of Knowledge and units of Computer Engineering. 

 

Embedded Systems 

{40 basic hours} 
1. History and overview {1} 

2. Relevant tools, standards and / or 
engineering limitations {2} 

3. Characteristics of embedded systems {2} 

4. Basic software techniques for embedded 
applications {3} 

5. Parallel entry and exit {3} 

6. Asynchronous and synchronous serial 
communication {6} 

7. Periodic interruptions, generation of 

waveforms, measurement of time {3} 
8. Acquisition of data, control, sensors, 

actuators {4} 

9. Implementation strategies for complex 
embedded systems {7} 

10. Techniques for low power operation {3} 

11. Mobile and network integrated systems {3} 
12. An advanced input/output aspects {3} 

13. Computer platforms for embedded systems 

Computer networks 

{20 basic hours} 
1. History and overview {1} 

2. Relevant tools, standards and / or engineering limitations {1} 
3. Network architecture {4} 

4. Local and wide area networks {4} 

5. Wireless and mobile networks {2} 
6. Network protocols {3} 

7. Network applications {2} 

8. Network management {3} 
9. Data communications 

10. Performance evaluation 

11. Wireless sensor networks 

Preparation for professional practice 

{20 basic hours} 
1. History and overview {1} 

2. Relevant tools, standards and / or 

engineering limitations {1} 

3. Effective communication strategies {2} 

4. The interdisciplinary team approaches {1} 

5. Philosophical frameworks and cultural 
issues {2} 

6. Engineering solutions and social effects {2} 
7. Professional and ethical responsibilities {3} 

8. Intellectual property and legal issues {3} 

9. Contemporary themes {2} 
10. Business and management issues {3} 

11. Compensation in professional practice 

Security of the information 

{20 basic hours} 
1. History and overview {2} 

2. Relevant tools, standards and / or engineering limitations {2} 

3. Data security and integrity {1} 

4. Vulnerabilities: technical and human factors {4} 

5. Models of protection of resources {1} 

6. Cryptography of public and secret key {3} 
7. Message authentication codes {1} 

8. Network and web security {3} 
9. Authentication {1} 

10. Reliable computing {1} 

11. Side channel attacks {1} 

Signals processing 

{30 basic hours} 
1. History and overview {1} 

2. Relevant tools, standards and / or 

engineering limitations {3} 
3. Convolution {3} 

4. Transformation analysis {5} 

5. Frequency response {5} 
6. Sampling and aliasing {3} 

7. Digital spectra and discrete transforms {6} 

8. Finite and infinite impulse response filter 
design {4} 

9. Window functions 

10. Multimedia processing 
11. Theory and applications of control systems 

Systems and Project Engineering 

{35 basic hours} 
1. History and overview {1} 

2. Relevant tools, standards and / or engineering limitations {3} 

3. Principles of project management {3} 
4. User experience * {6} 

5. Risk, reliability, safety and fault tolerance {3} 

6. Hardware and software processes {3} 
7. Analysis of requirements and elicitation {2} 

8. System specifications {2} 

9. Design and architectural evaluation of the system {4} 
10. Concurrent hardware and software design {3} 

11. Integration, testing and validation of systems {3} 

12. Maintainability, sustainability, manufacturability {2} 
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Table 1. (Continued): Areas of Knowledge and units of Computer Engineering. 

 
Systems Resource Management 

{20 basic hours} 
1. History and overview {1} 

2. Relevant tools, standards and / or 

engineering limitations {1} 
3. Management of system resources {8} 

4. Design of the operating system, in real time 
{4} 

5. Operating systems for mobile devices {3} 

6. Support for simultaneous processing {3} 

7. Evaluation of system performance 

8. Support for virtualization 

Software design 

{45 basic hours} 
1. History and overview {1} 

2. Relevant tools, standards and / or engineering limitations {3} 

3. Programming of constructs and paradigms {12} 
4. Problem solving strategies {5} 

5. Data structures {5} 
6. Recursion {3} 

7. Object-oriented design {4} 

8. Software testing and quality {5} 

9. Data modeling {2} 

10. Database systems {3} 

11. Simultaneous and concurrent programming {2} 
12. Use of application programming interfaces 

13. Data extraction 

14. Data visualization 

 

On the other hand, in the areas of science, the student of systems engineering must 

acquire knowledge in natural sciences to deepen their scientific bases and develop 

an analytical thinking, which will allow them to assimilate empirical and 

experimental learning. 

In the mathematical areas, [13] describes four areas of learning for the computer 

engineer, which are a minimum requirement for the professional, these are found 

in Table 2. 

 

Table 2. Areas of knowledge and units of mathematics for the computer engineer. 

 
Analysis of continuous functions 

{30 basic hours} 

1 History and overview {1} 

2 Relevant engineering tools and applications 
{1} 

3 Methods of differentiation {4} 

4 Integration methods {6} 
5 Linear differential equations {8} 

6 Non-linear differential equations {3} 

7 Partial differential equations {5} 
8 Functional series {2} 

Discrete Structures 
{30 basic hours} 

1 History and overview {1} 

2 Relevant tools and engineering applications {1} 
3 Functions, relationships and sets {6} 

4 Principles of Boolean algebra {4} 

5 First order logic {6} 
6 Testing techniques {6} 

7 Basics of counting {2} 

8 Graph and representations of trees and properties {2} 
9 Iteration and recursion {2} 

Linear algebra 

{30 basic hours} 
1 History and overview {1} 

2 Engineering tools and applications {2} 

3 Bases, vector spaces and orthogonality {4} 
4 Matrix representations of linear systems {4} 

5 Investment of the matrix {2} 

6 Linear transformations {3} 
7 Linear systems solution {3} 

8 Numerical solution of non-linear systems {4} 

9 Transformations of the system {3} 
10 Eigen-systems {4} 

Probabilities and statistics 

{30 basic hours} 
1 History and overview {1} 

2 Engineering tools and applications {2} 

3 Discrete probability {5} 
4 Continuous probability {4} 

5 Expectations and deviations {2} 

6 Stochastic processes {4} 
7 Sampling distributions {4} 

8 Estimate {4} 

9 Hypothesis tests {2} 
10 Correlation and regression {2} 

 

The above, reflected the learning areas that the student of systems engineering 

should acquire in their university studies, for that reason these guidelines were used 

as a reference to evaluate the curriculum of the academic program and to establish 

comparisons that indicate the flaws that it has. 
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Regarding the needs of the market, companies require system engineers who 

perform roles in specific areas such as Developer/Programmer, Analyst-

Programmer, Webmaster/Web Manager, Content Manager, Web/Graphic 

Designer, UX-UI Specialist, Analyst Processes, Software Architect, Systems 

Architect, among other specialties. Likewise, they require knowledge in 

development technologies such as .NET, Java/J2EE (GWT, J2ME, JSP, JUnit, 

JSF), JavaScript (AngularJS, ExtJS, JQuery, JSON, NodeJS), Ruby, 

JPA/Hibernate, MySQL, Oracle (Forms/Reports, PL/SQL), SQL, Python, Perl, 

PHP (Symfony, Zend), ASP, Ajax, mobile devices (Android, iOS, Windows 

Phone), C/C ++, and others. 

In addition, professionals with experience in operating systems or technologies like 

Linux, Mac OS, Windows, Apache, Windows server Unix, Networks 

(Router/Switch, Firewall, DNS, Cisco, VPN, TCP/IP), Cloud technologies 

(Amazon Web Services, Microsoft Azure), version control systems (GIT, Jenkins, 

Mercurial), Telecommunications (3G/4G, VoIP). 

The results obtained allowed us to determine the requirements that must be met by 

the systems engineering professional, with whom a base scenario was established 

where the pertinent subjects and subjects were located for the training of a systems 

engineer with knowledge, skills and abilities that allow face the challenges of the 

work environment and generate development in society. According to the [13], the 

technical skills required in the market for information technology professionals are 

detailed as follow: Security - 40%, Database/information administrator - 38%, PC 

support - 36%, Storage/Backup - 33%, Networks - 31%, Architecture in the cloud 

- 29%, Telecommunications - 27%, Web development - 27%, Server 

Manager/Datacenter - 27%, Support for mobile devices - 24%, Applications 

development - 23%, Big data/analytics tools - 23%, Virtualization - 21%. 

These skills are consistent with those proposed by the Systems Engineering 

program for the student's professional profile, which is why they were taken as an 

example for research. 

 

Constitution of the group of experts 

For the constitution of the group of experts, the directors and professors of the 

Systems Engineering program of the University of Cartagena were taken into 

account, which consisted of 1 program director, 1 head of academic department and 

11 teachers of plant. In addition, entrepreneurs with related professions were 

included to obtain points of view related to the business or work environment; these 

were composed of 10 people from different entities.  

 

Realization of questionnaires 

A Delphi questionnaire was created according to the situation presented in the 

curriculum of the academic program and the established baseline scenario, which 

allowed the panelists to give their opinion regarding the characteristics that must be 

met to comply with guidelines and market demands. The questions were of type: 

open and ranking, organized in the questionnaire by areas: general, mathematics 

and engineering, which provided a relevant distribution to each approach, some of  
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these were: the curriculum meets the requirements of the graduate profile of the 

Systems Engineering program, the syllabus has the areas of knowledge necessary 

for competent professionals, the topics are current and according to standards and 

market demand, among other questions. Likewise, the respondents were introduced 

to questions about the fundamental components that the syllabus must possess to 

develop the competencies proposed in the Educational Program Project (EPP).  

 

Application of questionnaire 

The base scenario and questionnaire were presented to the group of experts to obtain 

their opinion and evaluate the current state of the curriculum, in order to adjust its 

content to the guidelines and requirements of the work environment. The experts 

were asked to justify the answers to obtain information that serves as a basis in the 

analysis and feedback of the results (Table 3). 

 

 

Table 3. Results of the first Delphi questionnaire. 

 
Question mark Consensus General Observation 

General Area 

The curriculum meets 

requirements of the graduate 

profile 

Yes 
consensus 

The curriculum if it meets the requirements of the profile of the 

graduate, because it is consistent with the competencies defined in 

the PYP, subjects and their thematic contents. 

The curriculum contains the 

areas of knowledge for 
competent professionals 

Yes 

consensus 

The curriculum contains the knowledge areas for competent 
professionals, because it is in accordance with the institutional 

curricular guidelines established by the Curriculum Committee of 

the University of Cartagena. 

The curriculum has the 

characteristics of curricular 

flexibility 

No 
consensus 

The curriculum contains the characteristics of flexibility, but does 

not include any of them, which are also essential to provide the 

student with the preferred approach. 

The curriculum allows 
pedagogical flexibility 

No 
consensus 

Although the subjects proposed by the curriculum are susceptible to 

changes in the context, the credits are very rigid, as well as the 

prerequisites for studying the subjects. 

In the curriculum, the relevant 
areas of the mandatory 

fundamental component belong 

to the curricular structure. 

No 

consensus 

All areas of the component are important for student training and a 

definitive hierarchy cannot be established. 

Mathematics area 

The mathematics subjects focus 
on Systems Engineering. 

Yes 
consensus 

The subjects of mathematics are not focused on Systems 

Engineering, because the pedagogy criteria applied by mathematics 

teachers are not focused in the areas of Systems Engineering. 

Mathematical subjects relevant 

to the Systems Engineer. 

No 

consensus 

There is not a defined order of importance of the relevant 

mathematical subjects for the systems engineer. 

Engineering area 

The syllabus contemplates the 

themes of systems for the 
professional 

Yes 

consensus 

The curriculum if you consider the issues of systems for the 
professional, because the educational content of the subjects is 

constituted by the basic areas of professional training of Systems 

Engineering. 

The tools are adequate to 

develop academic activities 

No 

consensus 

If there are basic tools to develop academic activities, however, 
software and hardware are needed that contribute to the teaching-

learning process in computer labs. 

The topics are current and 
according to the market 

demand 

No 

consensus 

Some topics are convenient for the professional and are in line with 
the market demand, however, the bibliography implemented in the 

subjects must be updated. 

The faculty is qualified 
Yes 

consensus 

The teaching staff of Systems Engineering if qualified for the 
training of students, because their skills are required at the time of 

entry. 
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In the results of the first questionnaire (Table 3), it was observed that some 

questions were not obtained consensus, for which a second questionnaire was 

carried out where they were integrated and restructured according to the opinions 

of the group of experts. The questions were constructed in greater detail to get the 

right answers and achieve consensus, the results obtained from this questionnaire 

can be evidenced in Table 4. 

 

Table 4. Results of the second Delphi questionnaire. 
Question mark Consensus General Observation 

The pedagogical model of the 
Systems Engineering program 

proposes teaching-learning 

methodologies adaptable to new 
approaches and takes advantage of 

existing resources 

Yes 
consensus 

The pedagogical model of the Systems Engineering program 
does propose flexible teaching-learning methodologies, because 

the program works under the constructivist philosophy and 

allows the use of new technologies that adapt to the student's 
learning methods. However, the model is flexible, which allows 

the teacher to develop his / her professorship freely. 

The laboratory tools of the Systems 
Engineering program are updated to 

new technologies to develop skills 

according to occupational 
professional profiles 

Yes 
consensus 

The Systems Engineering program does not have the tools of 
sufficient laboratories to develop the skills according to the 

occupational profiles required in the market, due to the dynamic 

nature of the technology sector.  

The program has the basic 

technologies to develop the 

competencies established in the PEP 

Yes 

consensus 

The program does have the basic computer and audiovisual 

technological resources for the development of the subjects for 

the training of competent professionals. 

The contents included in the subjects 

of the curriculum are in accordance 

with the needs of the market 

Yes 

consensus 

The theoretical-practical contents included in the subjects of the 

Systems Engineering program if they meet the general needs of 

the market. In addition, subjects with content that depend on the 

state of technology must be constantly reviewed.  

Considers that the curriculum has the 

necessary components to define it as 

flexible in a curricular way 

Yes 

consensus 

The curriculum considers the necessary components for its 

curricular flexibility. The program handles the common core of 

engineering that includes the subjects of the areas of exact 
sciences, economic sciences, human sciences, among others, 

which allows the student to adapt schedules according to their 
preferences or needs. However, areas of dependency (pre and 

co-requisites) must be made more flexible 

Considers that the area of 

mathematics should be reinforced in a 
particular subject due to its 

importance in the development of the 

systems engineer (Calculus and its 
applications, probability and statistics, 

discrete structures, linear algebra) 

Yes 

consensus 

Yes, the mathematics subjects included in the Systems 

Engineering curriculum should be reinforced, specifically in: 
discrete structures and probability and statistics. Additionally, 

practical and applied exercises must be proposed to solutions of 

reality problems, focused on the area of systems engineering. 

 

This allowed to establish a revision of the curricular structure of the curriculum 

through the consensus of teachers. A similar study is carried out by [14], who 

defined a methodology composed of five stages where they carry out the revision 

of a curricular design through competency-based learning concepts, which led to 

the modification of the subjects and the incorporation of visual maps to verify their 

contributions to the development of competencies and visualize the development of 

competencies in student training. However, the definition of a curriculum according 

to the consensus of a group of experts provides the perception of the role they 

represent in the adjustment process, which allows obtaining an objective review to 

propose strategies to improve the curriculum.  

 

Analysis and report of results 

From the results obtained in the questionnaires, it can be evidenced that the experts 

consider the syllabus adequacy with respect to: requirements of the profile of the  
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graduate, areas of knowledge of a competent professional, and components of 

curricular flexibility, for the basic training of the students belonging to the program 

of Systems Engineering. In addition, the syllabus does have a flexible pedagogical 

model, where emerging technologies can be integrated to improve educational 

didactics. Regarding the flexibility of the syllabus, [15] provides that students show 

greater interest in engineering programs when it is flexible, because it proposes to 

study routes and options for specializations. Therefore, it is convenient to improve 

the syllabus in this aspect to increase the demand of the Systems Engineering 

program. 

On the other hand, the group of experts considers that mathematics subjects are not 

focused in the area of systems engineering, because of the teaching-learning 

methodologies applied by teachers belonging to this area, which are general areas 

of mathematics and do not propose application exercises where the student is 

contextualized in this field. In addition, they should be reinforced in the subjects of: 

discrete structures and statistical probability, because they strengthen the 

knowledge of the student in the development of the activities in the following 

subjects concerning the systems area. According to the described, [16], mentions 

the importance of integrating mathematics to science, technology and engineering, 

and integrative approaches that link abstract concepts in mathematics with practices 

in that context. 

In the area of engineering, the experts agreed that the syllabus contains a syllabus 

according to the competence of the Systems Engineering professional, because the 

subjects provide the basic knowledge of training in this area. Regarding the tools 

for the development of academic activities, they considered that they do not possess 

them. 

Taking into account the above, the group of experts proposed strategies or activities 

to adjust the syllabus according to the standards and labor demand, which are: 

perform a review of current technologies and make comparisons with existing ones 

in the Systems Engineering program, in order to verify and modify those that need 

it, study occupational professional profiles required in the Bolívar region of 

Colombia to meet the demands of the regional and local market, make more flexible 

the subjects that have greater dependence in the syllabus (pre and co-requisites), 

certify the teachers in specific areas in order to know the emerging technologies 

based on their knowledge. 

 

Conclusions 
 

From the results obtained, the following is concluded: The application of the Delphi 

technique allows knowing the opinion of experts on the state of the syllabus and the 

curricular structure of the academic program for its reform or adjustment, taking 

into account international standards, labor market demand, occupational 

professional profile, emerging technologies, among other aspects. To establish a 

consensus of the answers given by the experts, allows the convergence of 

perceptions of the characteristics to be improved of the syllabus, which produces 
the creation of common solutions. The experts, knowing the syllabus and deployment 



Adjustment of the systems engineering syllabus                                                     1225 

 

 

areas of the systems engineer, facilitate identifying the most relevant areas and 

technologies for their development in the propaedeutic cycle. 
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