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Abstract 

 

In this research work, a methodology for a 

requirements organizing system based on 

requirements engineering techniques and project 

management standards is proposed, which allows 

monitoring and supporting the planning and 

managment of the requirements of projects 

participating in different academic calls for proposals 

issued by sponsoring organization for academic 

projects. As a case study, the research calls of the 

PRODEP a program for the Teacher Professional 

Development of the SEP (Secretaría de Educación 

Pública), of México was selected. This system will 

allow to understand and satisfy customer needs, the 

designers, to monitor and control their projects, from 

the beginning to the end. The methodology of a 

requirements organization system allows the 

assimilation of good practices in the areas of 

requirements engineering, information quality, 

among others. 

 

Project methodologies, Requirements organizer, 

Requirements engineering, Project management 

 

Resumen  

 

En este trabajo, se propone una metodología de un 

sistema organizador de requerimientos basado en las 

técnicas de ingeniería de requisitos y en estándares 

de la gestión de proyectos, que permita dar 

seguimiento y soporte a la planeación, y 

administración de los requerimientos de proyectos 

participantes en diversas convocatorias académicas 

emitidas por organismos patrocinadores para 

proyectos de tipo académico. Como caso de estudio, 

se seleccionó las, convocatorias del programa 

PRODEP para el Desarrollo Profesional Docente, de 

la SEP (Secretaría de Educación Pública), de 

México. Este sistema permitirá entender y satisfacer 

las necesidades de los clientes, los proyectistas, para 

el seguimiento y control de sus proyectos, desde su 

inicio hasta el fin. La metodología de un sistema 

organizador de requerimientos permite asimilar 

buenas prácticas en áreas de Ingeniería de Requisitos, 

Calidad de la información, entre otras. 

 

Metodologías de proyectos, organizador de 

requisitos, ingeniería de requisitos, Gestión de 

proyectos 
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Introduction 

 

Projects have existed throughout history; 

however, project management started only a few 

decades ago, when companies and other 

organisations began to see the need to organise 

work in the form of projects and the advantages 

to be gained from doing it this way. The 

synchronised work of various disciplines 

required the construction of more complex 

systems, leading to the creation of new 

organisational methods. 

 

This project-centred organisational 

landscape evolved further as organisations 

began to understand the fundamental need for 

their employees to communicate and collaborate 

with each other while integrating their work 

across departments, professions and, in some 

cases, entire industries (AIEPRO-IMPA NCB, 

2009). 

 

On several occasions, once a project has 

been completed and when it is believed that 

everything that needs to be done has been done, 

according to experience and the requirements of 

the client who requested it, users are often 

confronted with the fact that the result achieved 

is not what they expected. History shows a 

variety of failed projects for multiple reasons: 

unclear objectives, missed deadlines and 

budgets, functionalities that do not meet the 

needs of users, ineffective communication, with 

the consequent impact on organisations and 

businesses. (Vargas, L. et al, 2011) 

 

Background   

 

Other main problems in the development of a 

project are insufficient requirements 

management, problems affecting 

communication, undetected inconsistencies 

between requirements, design and programming, 

late validations of requirements, facing risks and 

uncontrolled change propagation. As a result of 

these problems, requirements are not met, 

delivery times are exceeded or costs are 

repeatedly increased. However, the main 

problem or error is the lack of agreement and 

formalisation of the customer's request, which 

refers to the detection, definition and 

formalisation of the so-called user requirements 

(Easterbrook, S. and Nuseibeh, B., 2000) 

(McDonald, B., 2005), (Vargas, L. et al, 2011), 

(Vargas, V., et al, 2022).  

 

Among the various measures 

implemented to improve quality in higher 

education, the programmes for institutional 

strengthening, professionalisation of academic 

staff, training and strengthening of academic 

bodies and the integration of research networks 

stand out. An example of these programmes is 

PRODEP, which is the Programme for the 

Professional Development of Teachers 

(PRODEP, formerly PROMEP), and is an 

initiative of the Ministry of Public Education, 

whose purpose is to help teaching staff, technical 

teaching staff and staff with management, 

supervision, technical-pedagogical consultancy 

and academic bodies to access and/or complete 

training programmes, academic updating, 

training and/or research projects that enable 

them to strengthen their profile for the 

performance of their duties. The programme's 

support is activated on the basis of specific calls 

for applications. Currently, the programme's 

coverage extends to 730 public higher education 

institutions (HEIs) in the country (SEP, 2017), 

(SEP, 2019). 

 

Some shortcomings that can be found in 

the PRODEP programme for secondary and 

higher education are the following (SEP, 2017), 

(SEP, 2019).  

 

 Design. Weak theoretical and empirical 

justification of the intervention. The 

diagnosis is based on non-recent research 

and similar experiences, which, 

however, are not critically analysed. 

 Operation. It is detected that not all the 

URs of the programme are updated and 

do not publish in their electronic portals 

the main results of the programme; as 

well as other deficiencies in the set of 

indicators to monitor the operation of 

each of the URs.  

 Population Served. The programme 

consists of systematising the information 

compiled through available surveys and 

making it public knowledge, which does 

not consolidate the operational processes 

of the programme. 

 Measurement and results. The 

programme has a Logical Framework 

Matrix (LFM) that contains the 

designation of indicators for all levels, 

but there are no technical sheets for all 

the indicators of "components" and 

"activities". 
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For this reason, several countries have 

developed programmes and incentives for the 

professional development of teachers and 

professors. Like the PRODEP Programme, 

implemented by SEP in Mexico, there are certain 

financial support programmes for academics in 

some countries. 

 

On the other hand, referring to projects, 

they can produce products, components or a final 

component, perform services, or documents. 

There is a great variety and diversity of projects. 

Figure 1 shows the generic phases of the project 

development life cycle. In project 

management, there are two important 

management models that are being 

implemented: 

 

Predictive or Classical Project Management 

 

Predictive or classical project management is a 

formal management discipline, based on 

planning, execution and monitoring through 

systematic and repeatable processes (AIEPRO-

IMPA.NCB., 2009), (Gilbreath, D., 1986), 

(IIEP/UNESCO,2007), (PMI, 2017, 2018). 

 

Agile or Adaptive Project Management 

 

Agile project management is not a management 

of anticipation (requirements, design, planning 

and monitoring) but of adaptation (vision, 

exploration and adaptation), (Guzman, E., 

2016), (Medina, R., 2016). 

 

Requirements 

 

A requirement is a description of a condition or 

capability that a project or system must meet, 

either coming from an identified user/customer 

need, or stipulated in a contract, standard, or 

other document formally imposed at the 

beginning of the process. When developing a 

project, one of the first phases is the definition of 

the project requirements. Requirements 

Engineering (RE) facilitates the understanding 

of what the customer wants by analysing the 

needs, confirming their feasibility, negotiating a 

reasonable solution without ambiguity, 

validating the specification and managing the 

requirements so that they are transformed into an 

operational system (Alvarado, G., et al., 2014). 

Identifying competencies for general project 

requirements covers (Easterbrook, S. and 

Nuseibeh, B., 2000), (McDonald, B., 2005): 

 

 

 Identify the Requirements of the project 

in question;  

 Analyse and Negotiate the project 

requirements with the users;  

 Specify the requirements identified;  

 Specify and Model the System 

Requirements of the project to be 

represented;  

 Validate the aforementioned 

Requirements;  

 Manage the visualised Requirements.  

 

Scrum 

 

A Scrum project involves collaborative work to 

produce a new product, service or other result. 

Projects are handicapped by constraints of time, 

cost, scope, quality, resources, organisational 

capabilities, among others, that make it difficult 

for them to plan, execute, manage and ultimately 

succeed. An important strength of Scrum lies in 

the use of cross-functional, self-organised and 

empowered teams that divide their work into 

short, concentrated work cycles called Sprints 

(Guzman, E., 2016), (Medina, R., 2016), 

(Palacio, J. and Ruata, C., 2011), (SCRUM, S., 

2017). 

 

Canvas Model 

 

The Canvas model is a very useful tool for 

project management during the project initiation 

and definition stage. This model seeks to manage 

projects as business units and emphasises the 

entrepreneurial potential in project management. 

The Canvas model is simplified into four broad 

areas: customers, supply, infrastructure and 

economic viability in a box divided into nine 

modules; some companies that use this model 

are: IBM, Ericsson, Gasco and Movistar 

(Ferrera, D., 2016), (Flores, M., 2020). 

 

Project management under international 

standards 

 

The way of organising the efforts and experience 

of project management has been carried out 

through the power of the project manager. These 

reasons have meant that today there are several 

institutions dedicated to the study of projects 

such as: IPMA (International Project 

Management Association), PMI (Project 

Management Institute), ISO (International 

Organization for Standardization), OGC. (Office 

of Government Commerce). 
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State of the art of requirements management 

systems 

 

In general, all Requirements Management tools 

are based on centralised database management 

systems to store the information corresponding 

to the requirements, which usually consist of free 

text paragraphs with a series of predefined 

attributes and to which most tools allow new 

types of attributes to be associated by the user. 

All tools assume that the structure of the 

requirements is hierarchical, so that a 

requirement can be formed by or have other 

lower-level requirements associated with it 

(Guzmán, E., 2016). 

 

Within CASE (Computer Aided 

Software Engineering) tools are those 

specialised in requirements management. These 

tools focus on capturing requirements, managing 

them and producing a requirements 

specification, but almost all of them are focused 

exclusively on software development projects 

(IIEP/UNESCO, 2007), (McDonald, B., 2005). 

As an example of those mentioned, four of the 

tools that fulfil most of the functions are 

selected: IBM Rational RequisitePro, IRqA 3.0, 

CaliberRM, DOORS ERS, although these tools 

are oriented only to software projects. The 

requirements management tool ORMEX 

provides tracking and control of requirements 

for various types of projects, such as those 

already mentioned and is among the first of its 

kind in Mexico and abroad (Vargas, L. et al, 

2011, 2014), (Vargas, V., 2014, 2018, 2020, 

2021, 2022). 

 

For now, we have not found any tool for 

the organisation of requirements that is 

exclusively dedicated to the management and 

evaluation of requirements for academic 

projects, nor in PRODEP programmes and calls; 

but we have found some tools for the 

management of requirements with an academic 

focus: Proyecto Educación en Línea (Angulo, L., 

2009); Manual para el diseño de proyectos de 

gestión educacional (Castro, F. and Castro, J., 

2013); Proyecto Educación en Línea (Angulo, 

L., 2009); Manual para el diseño de proyectos de 

gestión educacional (Castro, F. and Castro, J., 

2013); Proyectos Educativos y sociales 

(Proyectos Educativos y sociales, 2013), 2013); 

Educational and Social Projects:  

 

 

 

Planning, Management, Monitoring and 

Evaluation (Barbosa, E. and Moura, D., 2013); 

Educational Management Projects (Alvarado, 

G., et al., 2014); Design of a management 

system based on the Balanced Scorecard 

methodology for the Faculty of Chemical 

Engineering of the University of Guayaquil 

(Montiel, M. and Reyes, Y., 2015); Design of 

educational projects mediated by ICT (Pineda, 

J., 2016); The Logical Framework as an 

instrument for planning, monitoring and 

evaluation of educational projects, among others 

(Aliaga, S., 2018). 

 

In this proposal, a different treatment is 

given to the projects, in order to manage them, 

following up on the requirements and evaluating 

their quality in use, once they are completed. A 

methodology of a project organiser system based 

on Requirements Engineering techniques and 

Project Management standards is proposed, 

which allows to be a support guide for the 

administration and structuring of projects, 

especially academic projects, participants in the 

programme for the Professional Development of 

Teachers (PRODEP). This methodology will 

allow the advanced description of different kinds 

of requirements and their traceability between all 

documents related to Software Requirements 

Engineering (RI); it has as a case study, the 

projects participating in programmes and calls of 

the PRODEP for the Higher Level, of the SEP in 

Mexico. Most of the tools are aimed at software 

development projects; very few, such as those 

mentioned above, are aimed at other types of 

projects. The proposal for a Methodology of a 

Requirements Organising System for the 

Management of Academic Projects in PRODEP 

Programmes, which is proposed for this 

research, has a different focus, as it seeks the 

management and monitoring of academic 

projects for their approval in PRODEP 

programmes and calls for proposals.  

 

Methodology to be developed 

 

This research is based on a mixed type of study 

and applies ad-hoc information gathering 

instruments, documentation and registration that 

allow the analysis and confirmation of the 

hypothesis, since the characteristics of the 

requirements engineering techniques are 

identified and evaluated, as well as the standards 

of project management mentioned above, which 

serve as a basis for developing and 

implementing a requirements organiser, in 

which the established assumption can be tested. 
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The variables identified and which will 

be used in this research are the following 

(independent variable: vi = identifier of each 

project; dependent variable: vd = are the other 

variables that will make up the various partial 

ratings of each item or factor of the project 

subject to evaluation, so that processed as a 

whole, they provide the final rating of the project 

in question).  

 

An ad-hoc instrument was constructed, 

with which data was obtained for this doctoral 

research work. For the validation of this 

instrument, it was applied to a specific interest 

group of 15 experts, who are full-time ITCM 

professors who have participated in PRODEP 

programmes and calls for proposals. The 

invitation and background consultation was 

done by means of a Google Drive questionnaire 

sent to their emails. 

 

According to the number of respondents 

obtained, by stratified sampling; a survey was 

conducted to 168 ITCM academics, through the 

application of Google forms. The survey 

consisted of 20 questions, but it should be noted 

that in this section we will only analyse the key 

questions of the survey, because they are related 

to the study variables, where the following 

results are obtained. 

 

With the analysis of the 168 surveys 

carried out by ITCM academics, it is determined 

that 48% (80) of the respondents confirm that 

they have participated in PRODEP calls and 

programmes, while 53% (88) of the respondents 

have not participated in such calls. 

 

As a result of the analysis of the various 

questions in the different surveys, it can be 

concluded that, of the 80 academics interviewed, 

who have participated in PRODEP calls and 

programmes, the following can be determined: 

81% of the respondents confirm that they agree 

that they would be willing to try a requirements 

organiser tool to support the development and 

monitoring of their projects in this type of calls; 

10% of the respondents state that they totally 

agree with this question; while 9% state that they 

neither disagree nor disagree with the question. 

 

 

 

 

 

 

For the selection of the standards and 

methodologies mentioned above, a study of 

different research works on project management 

was carried out, among the research works can 

be found from the following authors: (Ferrera, 

D., 2016), (Fernández, K., et al, 2015), (Flores, 

M., 2020), (Guzman, E., 2016), (Medina, R., 

2016), (Montiel, M. and Reyes, Y., 2015), 

(Palacio, J. and Ruata, C., 2011), (Rodríguez, Á., 

2015), Vilora, S. (2019). 

 

This research provided the basis for 

defining the following criteria for the evaluation 

of methodologies:   

 

A. Standard Criteria: 

 

Certifications. -Maturity of the model. - Number 

of versions. - Year of last version. -Working 

Team. - Learning Curve. -Relevance and 

appropriateness. - Concern for project 

stakeholders. -Change Management. -Risk 

Management. -Alignment to Business Strategy. 

-Customer Satisfaction 

 

B. Knowledge Criteria: 

 

Certifications. - Knowledge / Competence 

Project Leader. - Knowledge / Competence 

Team. -Specialised Consultants. -Training. -

Information available. - Tools and techniques. - 

Software tools. 

 

C. Criterion Organisation: 

 

Resistance to change - Customer involvement 

According to this evaluation, it can be concluded 

that the best standards and methodologies for the 

development of the research are: the SCRUM 

methodology and the PMBOK standard (ISO 

21500). Both methodologies are not mutually 

exclusive, they can be combined to form a more 

robust hybrid methodology.  The selection of 

these standards and methodologies is due to the 

fact that they are the most widely used 

approaches in project management and many of 

the new methodologies are derived from them 

due to their main characteristics, tools, 

projections, etc.   

 

The objective of this stage is to determine 

which processes, practices and tools from the 

PMBOK and ISO 21500 will fit into the 

SCRUM framework.  
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In order to select the processes that will 

generate value within the framework of the new 

methodology, an evaluation of the phases and 

processes of the PMBOK, ISO 21500, 

Requirements Engineering and SCRUM 

methodologies was proposed. As a conclusion of 

this review and analysis, Table 5 shows how the 

framework was integrated by groups of 

processes or phases for the new academic project 

management methodology. 

 

Life cycle of an academic project 

 

The life cycle proposed for the development of 

an academic project is divided into five phases. 

In the proposed model, it will have the phases of 

Initiation, Planning, Execution, Monitoring and 

Control and Closure, as structured in the 

standards of project management, being a 

management process with sequential 

characteristics, but at the same time iterative 

during the development of projects.   

 

The proposed methodology aims to 

provide a group of procedures organised by 

phases, which are implemented in the projects, 

allowing to simplify its management and 

generate added value to users and / or customers 

in less time as its development is simpler. 

Therefore, a better alignment will be obtained 

with the agile development teams according to 

the needs of users and sponsors and therefore to 

the organisational strategy of the companies.  In 

this research, a diagram with the interaction of 

processes of an academic project is presented.  

 

The proposed methodology aims to 

provide a set of procedures organised by phases, 

which are implemented in projects, thus 

simplifying their management and generating 

added value for users and/or clients in a shorter 

period of time, as their development is simpler. 

Additionally, it seeks to reduce or avoid the 

informality of agile methodologies by 

complementing them with project management 

standards. 

 

Therefore, a better alignment with agile 

development teams will be obtained according to 

the needs of users and sponsors and therefore to 

the organisational strategy of the companies.  In 

this research, a process interaction diagram of an 

academic project is presented. A proposed 

methodology is presented, where the 

methodology is based on a five-phase life cycle 

where 36 fundamental processes are distributed 

(Table 1). 

Validation of the Methodology  

 

The process and results of the validation of the 

Methodology of a Requirements Organising 

System for the Management of Academic 

Projects in PRODEP programmes by the expert 

judgement validation method are described.  

 

The expert judgement validation method 

consists of verifying the reliability of a research 

that is established as "an informed opinion of 

people with experience in the subject, who are 

recognised by others as qualified experts in the 

subject, and who can provide information, 

evidence, judgements and evaluations" 

(Escobar, J. and Cuernavaca, J.). (Escobar, J. and 

Cuervo, A., 2008). 

 
Phase Processes 

Project 

conception 

1. Develop the project charter 

2. Identify stakeholders 

3. Establish the project team* 

Project 

planning 

4. Create user stories*. 

5. Define the scope 

6. Create the work breakdown 

structure 

7. Define activities and tasks*. 

8. Establish the sequence and 

duration of activities and tasks. 

9. Create the time block* 7. 

10. Develop the timeline 

11. Estimate resources  

12. Estimate costs 

13. Determine budgets 

14. Quality planning 

15. Communications planning 

16. Procurement planning 

17. Identify and assess risks 

Project 

implementation 

18. Daily Stand up 

19. Refine the product backlog*. 

20. Lead and manage project work 

21. Develop the team  

22. Manage quality 

23. Procurement management 

Monitoring and 

control 

24. Control and monitoring of 

project work. 

25. Change control 

26. Scope control 

27. Schedule control 

28. Communication control 

29. Quality control 

30. Cost control 

31. Resource control 

32. Monitoring and risk management 

33. Procurement control 

34. Demonstrating and validating the 

time block* 17. 

Project closure 35. Close the project or phase  

36. Lessons learned * 

 
Table 1 Proposed model of academic project management 

Source: Own Elaboration with information from PMBOK 

(2017), SBOK (2017), ISO 21500 (21500) 
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The validation process of the ad hoc 

instrument to evaluate the proposed 

methodology was carried out with a group of 

twenty (20) experts who are full time professors 

at the ITCM, who have previous experience on 

the subject, having participated in PRODEP 

programmes and calls for proposals. 

 

The next stage of the process consists of 

a questionnaire of 24 closed questions, following 

a Likert scale (with options from 1 to 5), which 

you select according to your degree of agreement 

with the questions, where: 1 = Strongly disagree; 

2 = Disagree; 3 = Neither agree nor disagree; 4 

= Agree; 5 = Strongly agree).  

 

For the construction of the methodology 

evaluation questionnaire, the fundamental bases 

of the proposed methodology were examined, 

and a question was elaborated for each of them. 

 

The main aspects, which were retained in 

the evaluation of the methodology, were the 

following: 

 

 Relevance of the methodology: this is 

related to the design of the methodology, 

i.e. the design of the methodology 

responds to the needs of the users. 

 Effectiveness of the methodology: this 

refers to the extent to which the 

methodology obtains the expected result 

and therefore achieves the specific 

objective.   

 Efficiency of the methodology: refers to 

the analysis in which the planned 

activities and tasks are managed and 

carried out optimising the means, 

resources and time available to produce 

the expected results. 

 Impact of the methodology: it is related 

to the effects that may be produced on the 

project or on the beneficiary participants 

of the project, as well as the indirect 

effects that may be produced in a specific 

sector or geographical area. 

 Sustainability of the methodology: this 

refers to the extent to which the impacts 

of the methodology intervention are 

likely to continue after the end of the 

project. 

 

 

 

 

 

Interpretation of data from the evaluation of 

the Requirements Organiser methodology 

 

For the evaluation of the proposed requirements 

organiser methodology, twenty experts, who are 

full-time professors at the ITCM, and have 

previous experience in having participated in 

PRODEP programmes and calls, were sent 

(SEP, 2017, 2019).  

 

The instrument consists of three stages, 

which are as follows: 

 

 In the first stage, general information 

about the Expert such as background and 

professional experience is questioned. 

 In the second stage, the level of expertise 

on the topic is asked to be evaluated. 

 In the third stage, the evaluation of a 

form with 24 closed questions, following 

the Likert scale, is carried out in order to 

evaluate the methodology proposed in 

the doctoral research work. 

 

Results 

 

The evaluation criteria with the most discrepant 

answers are those corresponding to the impact 

criteria with the questions: Does the proposed 

methodology support the evaluation of the 

effects and follow-up of the project, together 

with the beneficiaries, does the proposed 

methodology propose socio-economic valuation 

models for the projects, and the sustainability 

criteria with the question: Does the proposed 

methodology have evaluations of the capacity to 

maintain the positive impacts of the project over 

a long period of time? Taking into account that 

these criteria can be perceptible issues in project 

management and PRODEP programmes and 

calls, it was decided to dispel doubts by giving 

more detail and a better approach to the proposed 

methodology (functioning, mechanisms) to the 

experts, in view of the second round. 

 

For the second round, once the doubts 

had been clarified and greater detail and function 

of the methodology had been provided, more 

positive results were generated than in the 

previous round. In this evaluation questionnaire, 

four experts used the space for notes and 

comments to clarify and complement their 

views. 
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Through the use of the evaluation 

instrument and the results obtained from it, the 

validation of the criteria of the designed 

methodology is achieved, which allow to follow 

up and support the planning and management of 

the requirements of the projects participating in 

the programme for the Professional 

Development of Teachers (PRODEP), in order 

to understand and satisfy the needs of the clients 

(PRODEP).  Figure 1 shows the interaction of 

the academic project management process, from 

the application of this proposed methodology. 

This figure shows the interaction of the 

participating projects with the guidelines of the 

calls for proposals in which they participate, as 

well as the clients and suppliers (organisations) 

that determine the requirements to be met.     

 

 
 
Figure  1 Interaction of the academic project 

management process 

Source: Own Elaboration 

           

Adjustment mechanisms  

 

Once the methodology of a project requirements 

organiser has been validated by the group of 

experts and after examining the results obtained 

in the two rounds of evaluation where the 

validation instrument was applied based on the 

main criteria of the proposed methodology, the 

following adjustment mechanisms are proposed 

to be applied when starting the implementation 

process: 

 The proposed methodology can be 

implemented as a technological 

application, which can be very user-

friendly, concrete and fast, distributed in 

small sections, between which it is easy 

to move, so that it can really be used as a 

support tool to carry out monitoring, 

efficient resource management and 

finally the achievement of the objectives 

of each project. 

 The requirements organiser should allow 

direct communication between PRODEP 

and the user. 

 That the requirements organiser can 

allow the user access to its evaluation in 

PRODEP calls for proposals. 

 

Conclusions  

 

The present research work starts with the 

problem that project managers face when 

developing a project, which is the lack of 

information provided by the project participants, 

and the fact that they do not obtain an exact 

definition between what they want and what they 

need to do, resulting in a misinterpretation of the 

requirements. This results in a misinterpretation 

of the requirements and a failure to follow up the 

project objectives in detail.  

 

The methodology of a project 

requirements organising system, as a model of 

innovation, arises from the combination of 

several methodologies such as: PMBOK, ISO 

21500, SCRUM and the chosen Methodologies 

stand out for having great worldwide coverage 

and diffusion, they are also distinguished for 

being the most used approaches given their main 

characteristics, tools, projections, bodies of 

knowledge, instruments. 

 

The proposal of a methodology for a 

requirements organising system is presented, 

which is the result of the combination of project 

management methodologies that stand out for 

their worldwide coverage, and its phases and 

processes are detailed. It was also demonstrated 

how this methodology favours project 

management as it allows to follow up and 

support the planning and administration of the 

requirements of a participating project, in this 

case of study, for the Programme for the 

Professional Development of Teachers 

(PRODEP) in order to understand and satisfy the 

needs of the users. 
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In accordance with the research work 

carried out and for the fulfilment of the 

objectives, a mixed approach was selected, as 

this is an exploratory study that seeks to address 

the phenomenon of project management in 

PRODEP programmes and calls for proposals 

for the creation of a methodology for a 

requirements organising system that supports 

participants in the creation, organisation and 

monitoring of the project, from their role as 

project administrators.   

 

The various variables present in the case 

study were determined, which make up the 

PRODEP calls for proposals, which can be 

configured according to the academic levels, 

categories and priorities of the calls; as well as 

Standardised Indicators and Metrics, for the 

construction of the evaluation model. This 

objective is fulfilled with the proposal and 

development of the evaluation model of a 

requirements organiser methodology based on 

requirements engineering techniques and project 

management standards. 

 

This proposed methodology will serve as 

a guide for the structuring of a project in a clear 

and effective way, which allows the detection of 

errors found, related to the requirements, 

increasing the satisfaction of the client and the 

leader in charge of the project, fulfilling the 

requirements that were agreed, respecting the 

standards and regulations to deliver the projects 

on time and budget, taking control of their 

specifications. The methodology of the 

requirements organiser system was validated by 

a group of experts through an ad hoc instrument, 

in which the different aspects that are part of the 

designed methodology were analysed and 

evaluated. 

 

The fulfilment of the general objective 

defined for this research is corroborated: to 

design a methodology for organising academic 

project requirements, with its own methodology 

based on requirements engineering and project 

management techniques and standards. In 

Results, it is explained how the proposed 

methodologies complement each other to 

constitute a methodology for a requirements 

organising system: the points in common 

between both are detailed, as well as the 

contribution areas that make up the proposed 

methodology.  

 

 

It also refers to the documentation and 

records for the development of the methodology, 

as well as the breakdown of phases, activities 

and process of the proposed model (Figure 2).  

 

 
 
Figure 2 Model of the proposed methodology for 

academic projects 

Source: Own Elaboration 

 

The methodology presented in this article 

is focused on supporting academic projects 

participating in PRODEP calls for proposals and 

programmes; however, it is projected that this 

model, based on its criteria, can be adopted to 

other similar types of educational calls for 

proposals; as well as the methodological part of 

this requirements organiser is designed to 

monitor and control the requirements of the 

academic projects, so it is intended that, for 

future work, this methodology can be transposed 

to any type of project to make it more complete. 

 

Acknowledgements  

 

The authors would like to thank our institutions 

for the support provided to carry out this work: 

TECNM / Instituto Tecnológico de Ciudad 

Madero, Universidad Internacional 

Iberoamericana. 

 

References   

 

AIEPRO-IMPA.NCB.(2009).  Bases para la 

competencia en Dirección de proyectos. Versión 

3.1 Ed. UPV. 

 



37 

Article                                                                           ECORFAN Journal-Republic of Colombia 

        June, 2022 Vol.8 No.14 28-39 
 

  
ISSN-On line: 2539-1372 

ECORFAN® All rights reserved. 

VARGAS-PÉREZ, Vanessa Atenea, VARGAS-PÉREZ, Laura Silvia 

and DIBUT-TOLEDO, Lázaro. Methodology for the management of 

Academic projects requirements in Research calls for a requirements 

organizing system. ECORFAN Journal-Republic of Colombia. 2022 

Aliaga, S. (2018). El Marco Lógico Como 

Instrumento de Planificación, Seguimiento y 

Evaluación De Proyectos Educativos. (Tesis de 

pregrado). Universidad Mayor de San Andrés, La 

Paz, Bolivia.  

 

Alvarado, G., Álvarez, P., Arias, A., Beranal, A., 

Cardenas, M., Castellón F., Herrera, E. Larios, I.  

(2014).  Proyectos de Gestión Educativa.  Ecorfan 

México. Colección “45 años de Vida Universitaria”. 

Universidad Autónoma de Nayarit. Tepic Nayarit, 

México. ISBN 978-607-8324-59-0.  Recuperado el 

20 de enero del 2020: 

https://www.ecorfan.org/manuales/manuales_nayarit

/Proyectos%20de%20Gesti%C3%B3n%20Educativ

a%20V6.pdf   

 

Angulo, L. (2009). Proyecto educación en Línea. 

Revista Electrónica Educare, vol. XIII, núm. 1, junio, 

2009, pp. 123-133 Universidad Nacional Heredia, 

Costa Rica.  

 

Barbosa, E. y Moura, D. (2013). Proyectos 

Educativos y Sociales: Planificación, gestión, 

seguimiento y evaluación. Madrid: Narcea SA 

DE Ediciones  

 

Castro, F. y Castro, J. (2013). Manual para el 

diseño de proyectos de gestión educacional. 

Universidad del BIO-BIO. 1ª Edición. 

Concepción, Chile. Registro de Propiedad 

Intelectual N° 231.624 (DIBAM). Recuperado el 

23 de enero del 

2020:http://www.ubiobio.cl/miweb/webfile/me

dia/378/MANUAL%20PARA%20EL%20DISE

%C3%91O%20DE%20PROYECTOS%20DE

%20GESTI%C3%93N%20EDUCACIONAL.c

ompressed.pdf 

 

Easterbrook, S y Nuseibeh, B.  (2000). 

Requirements Engineering: Roadmap, 

Proceedings of the Conference on The Future of 

Software Engineering, ACM, 2000.  

 

Escobar-Pérez, J. y Cuervo-Martínez, A. (2008). 

Validez de contenido y juicio de expertos: una 

aproximación a su utilización. En Avances en 

Medición, 6, pp. 27-36. Recuperado el 06 de 

octubre del 2021: 

http://www.humanas.unal.edu. 

co//psicometria/files/7113/8574/5708/articulo3

_Juicio_de_expertos_27-36.pdf 

 

 

 

 

 

Ferrera-Herreira, D. (2016). El modelo Canvas 

en la formulación de proyectos. Cooperativismo 

y Desarrollo, 23(107), xx-xx. Recuperado el 27 

de agosto del 

2021:http://dx.doi.org/10.16925/co.v23i107.12

52 

 

Fernández, K., Garrido, A., Ramírez, Y., y 

Perdomo, I. (2015). Pmbok y Prince 2. 

Similitudes y diferencias. Revista Científica, 23, 

111-123.  

 

Flores, M. (2020). El Marco de Trabajo Scrum 

junto con la Guía Del Pmbok® y su Relación con 

la Eficiencia en la Gestión de Proyectos de 

Desarrollo de Software para Nuevas Líneas de 

Negocio MvP. (Tesis de Posgrado). Universidad 

Nacional Federico Villareal. Lima, Perú. 

Recuperado el 05 de mayo del 2020: 

http://repositorio.unfv.edu.pe/bitstream/handle/

UNFV/4336/FLORES%20TORRES%20MAR

CO%20ANTONIO%20-

%20MAESTRIA.pdf?sequence=1&isAllowed=

y 

 

Gilbreath, D. (1986) Winning at Project 

Management: What Works, What Fails, and 

Why. Nueva York: John Wiley&Sons, Inc. 

 

Guzman, E. (2016). Propuesta Metodológica 

usando Scrum y Pmbok, para la Gestión de 

Proyectos de TI de La Jefatura de Informática 

de una Unidad Ejecutora del Sector 

Transportes. (Tesis de grado de Sistemas e 

Informática). Universidad Nacional Mayor de 

San Marcos. Lima: Perú. 

 

IIEP/UNESCO (2007). Herramientas para la 

gestión de proyectos educativos con TIC.  

Buenos Aires, Argentina. ISBN:978-987-20149-

7-1.  

 

International Organization for Standardization. 

(2012). ISO 21500- Guidance on project 

management. Recuperado el 12 de marzo del 

2020: https://www.iso.org/obp/ui/ 

#iso:std:iso:21500:ed-1:vl:en. 

International Project Management Association 

(2016).  Individual Competence Baseline for 

Project, Programme and Portfolio Management. 

Version 4.0. Netherlands: IPMA. Recuperado el 

01 de marzo del 

2020 :http://ipma.ch/resources/ipma-

publications/ipma-competence-baseline/ 

 

 

https://www.ecorfan.org/manuales/manuales_nayarit/Proyectos%2520de%2520Gesti%25C3%25B3n%2520Educativa%2520V6.pdf
https://www.ecorfan.org/manuales/manuales_nayarit/Proyectos%2520de%2520Gesti%25C3%25B3n%2520Educativa%2520V6.pdf
https://www.ecorfan.org/manuales/manuales_nayarit/Proyectos%2520de%2520Gesti%25C3%25B3n%2520Educativa%2520V6.pdf
http://www.ubiobio.cl/miweb/webfile/media/378/MANUAL%20PARA%20EL%20DISE%C3%91O%20DE%20PROYECTOS%20DE%20GESTI%C3%93N%20EDUCACIONAL.compressed.pdf
http://www.ubiobio.cl/miweb/webfile/media/378/MANUAL%20PARA%20EL%20DISE%C3%91O%20DE%20PROYECTOS%20DE%20GESTI%C3%93N%20EDUCACIONAL.compressed.pdf
http://www.ubiobio.cl/miweb/webfile/media/378/MANUAL%20PARA%20EL%20DISE%C3%91O%20DE%20PROYECTOS%20DE%20GESTI%C3%93N%20EDUCACIONAL.compressed.pdf
http://www.ubiobio.cl/miweb/webfile/media/378/MANUAL%20PARA%20EL%20DISE%C3%91O%20DE%20PROYECTOS%20DE%20GESTI%C3%93N%20EDUCACIONAL.compressed.pdf
http://www.ubiobio.cl/miweb/webfile/media/378/MANUAL%20PARA%20EL%20DISE%C3%91O%20DE%20PROYECTOS%20DE%20GESTI%C3%93N%20EDUCACIONAL.compressed.pdf
http://repositorio.unfv.edu.pe/bitstream/handle/UNFV/4336/FLORES%20TORRES%20MARCO%20ANTONIO%20-%20MAESTRIA.pdf?sequence=1&isAllowed=y
http://repositorio.unfv.edu.pe/bitstream/handle/UNFV/4336/FLORES%20TORRES%20MARCO%20ANTONIO%20-%20MAESTRIA.pdf?sequence=1&isAllowed=y
http://repositorio.unfv.edu.pe/bitstream/handle/UNFV/4336/FLORES%20TORRES%20MARCO%20ANTONIO%20-%20MAESTRIA.pdf?sequence=1&isAllowed=y
http://repositorio.unfv.edu.pe/bitstream/handle/UNFV/4336/FLORES%20TORRES%20MARCO%20ANTONIO%20-%20MAESTRIA.pdf?sequence=1&isAllowed=y
http://repositorio.unfv.edu.pe/bitstream/handle/UNFV/4336/FLORES%20TORRES%20MARCO%20ANTONIO%20-%20MAESTRIA.pdf?sequence=1&isAllowed=y
http://ipma.ch/resources/ipma-publications/ipma-competence-baseline/
http://ipma.ch/resources/ipma-publications/ipma-competence-baseline/


38 

Article                                                                           ECORFAN Journal-Republic of Colombia 

        June, 2022 Vol.8 No.14 28-39 
 

  
ISSN-On line: 2539-1372 

ECORFAN® All rights reserved. 

VARGAS-PÉREZ, Vanessa Atenea, VARGAS-PÉREZ, Laura Silvia 

and DIBUT-TOLEDO, Lázaro. Methodology for the management of 

Academic projects requirements in Research calls for a requirements 

organizing system. ECORFAN Journal-Republic of Colombia. 2022 

McDonald, B. (2005). Definición de Perfiles en 

Herramientas de Gestión de Requisitos. 

Universidad Politécnica de Madrid. Madrid, 

España.  

 

Medina, R. (2016). Diseño de marco Ágil para 

la dirección de Proyectos de Desarrollo de 

Producto en una EBIT integrando las mejores 

Prácticas de PMBOK y Scrum. (Tesina de 

Postgrado). Universidad Militar Nueva Granada. 

Bogotá Colombia. 

 

Montiel, M. y Reyes, Y. (2015). Diseño de un 

sistema de gestión basado en la metodología 

Balanced Scorecard para la facultad de 

ingeniería química de la Universidad de 

Guayaquil. (Tesis de Pregrado). Universidad de 

Guayaquil. Guayaquil, Ecuador.  

 

Office of Government Commerce OGC (20009). 

Managing successful projects with PRINCE2 

(5TH edicion). The stationery Office. PP.342. 

ISBN 978-0113310593     

 

Palacio, J. y Ruata, C. (2011). Scrum Manager 

Gestión de proyectos. Revisión 4.0. España: 

Scrum Manager. Recuperado el 01 de marzo del 

2020: 

http://www.scrummanager.net/files/sm_proyect

o.pdf. 

 

Pineda Acero, Julia Andrea (2016). Diseño de 

proyectos educativos mediados por TIC: un 

marco de referencia. Opción, 32(10),479-499.  

 

Project Management Institute (2017). Guía de 

los fundamentos para la dirección de proyectos. 

Guía PMBOK. (6a ed.). Newton square, 

Pennsylvania: Project Management Institute 

Global Standard. 

 

Project Management Institute. (2018). Pulse of 

the Profession: Success in Disruptive Times | 

Expanding the Value Delivery Landscape to 

Address the High Cost of Low Performance. 

Recuperado el 09de Julio del 2020: 

https://www.pmi.org/-

/media/pmi/documents/public/pdf/learning/thou

ght-leadership/pulse/pulse-of-the-profession-

2018.pdf 

 

 

 

 

 

 

Rodríguez, Á. (2015). Análisis de Sinergias 

entre las principales metodologías para la 

Gestión de proyectos PMBOK, PRINCE2 e 

IMPA (Tesis de Posgrado). Universidad de 

Sevilla. España: Sevilla. Recuperado el 27 de 

agosto del 2021: 

http://bibing.us.es/proyectos/abreproy/70666/fic

hero/TFMARSNov15v3.pdf 

 

Scrum Study (2017): Una Guía para el cuerpo 

del conocimiento de Scrum (Guía Sbook). (3a. 

ed). ISBN: 978-0-9899252-0-4 

 

Secretaria de Educación Pública SEP (2017), 

Sistema Educativo de los Estados Unidos 

Mexicanos: Principales Cifras 2016-2017 

[Educational System of the United Mexican 

States: Main Figures 2016-2017], Secretaría de 

Educación Pública (Secretary of Public 

Education), México City. 

 

Secretaría de Educación Pública SEP (2019). 

Reglas de Operación del Programa para el 

Desarrollo Profesional Docente PRODEP para 

el ejercicio fiscal 2019.  Diario Oficial de la 

Federación Decimoprimera Sección. Difundido 

el 28 de febrero de 2019. Recuperado el 30 de 

marzo: http://www.dgesu.ses.sep.gob.mx  

 

Vargas, L., Gutiérrez, A., Riverón, E., y Peralta, 

J. (2011). ORMEX: sistema organizador de 

requerimientos para proyectos con técnicas de 

ingeniería de requisitos. La Incidencia de las 

Tecnologías de la Información en la Formación 

de Ingenieros.  Simposio llevado a cabo en el 

XXXVIII Conferencia Nacional de Ingeniería 

ANFEI2011. Querétaro, México. Recuperado el 

12 de marzo del 2020: 

https://www.researchgate.net/publication/27164

4739_ORMEX_sistema_organizador_de_reque

rimientos_para_proyectos_con_tecnicas_de_ing

enieria_de_requisitos%20[accessed%20Oct%2

002%202018] 

 

Vargas, V., Vargas L., Peralta, J., Gómez, R. 

(2014). Organizador de Requisitos de Proyectos 

Basado en los Estándares de Gestión de 

Proyectos. Ciencias de la Ingeniería y 

Tecnología, Handbook T-Volumen VII, de 

septiembre 2014. ECORFAN-México. 

Universidad Tecnológica del Sureste de 

Guanajuato. ISBN-CL-978-607-8324-04-0, 

ISBN-V 978-607-8324-24-8, ISSN 2007-1582, 

e-ISSN 2007-3682 Recuperado el 13 de marzo 

del 2020: www.ecorfan.org/ 

revista@ecorfan.org   

http://www.scrummanager.net/files/sm_proyecto.pdf
http://www.scrummanager.net/files/sm_proyecto.pdf
https://www.pmi.org/-/media/pmi/documents/public/pdf/learning/thought-leadership/pulse/pulse-of-the-profession-2018.pdf
https://www.pmi.org/-/media/pmi/documents/public/pdf/learning/thought-leadership/pulse/pulse-of-the-profession-2018.pdf
https://www.pmi.org/-/media/pmi/documents/public/pdf/learning/thought-leadership/pulse/pulse-of-the-profession-2018.pdf
https://www.pmi.org/-/media/pmi/documents/public/pdf/learning/thought-leadership/pulse/pulse-of-the-profession-2018.pdf
https://www.researchgate.net/publication/271644739_ORMEX_sistema_organizador_de_requerimientos_para_proyectos_con_tecnicas_de_ingenieria_de_requisitos%2520%255baccessed%2520Oct%252002%25202018
https://www.researchgate.net/publication/271644739_ORMEX_sistema_organizador_de_requerimientos_para_proyectos_con_tecnicas_de_ingenieria_de_requisitos%2520%255baccessed%2520Oct%252002%25202018
https://www.researchgate.net/publication/271644739_ORMEX_sistema_organizador_de_requerimientos_para_proyectos_con_tecnicas_de_ingenieria_de_requisitos%2520%255baccessed%2520Oct%252002%25202018
https://www.researchgate.net/publication/271644739_ORMEX_sistema_organizador_de_requerimientos_para_proyectos_con_tecnicas_de_ingenieria_de_requisitos%2520%255baccessed%2520Oct%252002%25202018
https://www.researchgate.net/publication/271644739_ORMEX_sistema_organizador_de_requerimientos_para_proyectos_con_tecnicas_de_ingenieria_de_requisitos%2520%255baccessed%2520Oct%252002%25202018
http://www.ecorfan.org/
mailto:revista@ecorfan.org


39 

Article                                                                           ECORFAN Journal-Republic of Colombia 

        June, 2022 Vol.8 No.14 28-39 
 

  
ISSN-On line: 2539-1372 

ECORFAN® All rights reserved. 

VARGAS-PÉREZ, Vanessa Atenea, VARGAS-PÉREZ, Laura Silvia 

and DIBUT-TOLEDO, Lázaro. Methodology for the management of 

Academic projects requirements in Research calls for a requirements 

organizing system. ECORFAN Journal-Republic of Colombia. 2022 

Vargas, V. (2014). Propuesta de un sistema 

organizador de requerimientos de proyectos 

basado en técnicas de ingeniería de requisitos 

en la gestión de proyectos (Tesis para obtener el 

grado de Maestría). Universidad Autónoma de 

Tamaulipas, Tampico, Tamaulipas. 

 

Vargas, V., Vargas, L., Gutiérrez, A., Riverón, 

E., y Peralta, J.  (2018).  Gestión de Proyectos: 

Fundamental en la formación ingenieril para 

vincular a los diversos sectores. XLV 

Conferencia Nacional de Ingeniería ANFEI 

2018 “La vinculación como estrategia en la 

formación de ingenieros en México”.   

Campeche, Campeche, junio 6-8, 2018. Revista 

Electrónica ANFEI DIGITAL Año 4, Núm. 9, 

agosto-diciembre de 2018.  ISSN 2395-9878. 

 

Vargas-Pérez, Vanessa Atenea, Vargas-Pérez,  

Laura Silvia, Soto-Hernández, Ana María. 

(2020).  Una Propuesta de Solución los 

Problemas del Manejo de los Requerimientos, 

para la Formación de  Profesionales Líderes de 

Proyectos. Revista Electrónica de la Facultad de 

Matemáticas “Abstraction & Application”. 

(2020). Universidad Autónoma de Yucatán. 

ISSN 2007-2635.  2020.  Volumen 29. Pp 48.59.    

https://intranet.matematicas.uady.mx/journal/in

dex.php   

 

Vargas-Pérez V.A., Vargas-Pérez L.S., 

Gutiérrez-Tornés A.F., Soto-Hernández A. M., 

Felipe-Riverón E.M. (2021). A Requirements 

Solution While Training Professional Project 

Leaders. Proceedings of the Institute for System 

Programming of the RAS (Proceedings of ISP 

RAS). Trudy ISP RAN/Proc. ISP RAS, vol. 33, 

issue 5, 2021, pp. 205-218.  DOI: 

10.15514/ISPRAS-2021-33(5)-12.  ISSN Online 

2220-6426 Volume 33 Issue 5, ISSN Print 2079-

8156 Tm 33. 

2021:https://ispranproceedings.elpub.ru/jour/iss

ue/current, 

https://ispranproceedings.elpub.ru/jour/article/v

iew/1461. 

 

 

 

 

 

 

 

 

 

 

 

 

Vargas, V., Vargas, L., Soto, A., Gutiérrez, A., 

Felipe, E. (2022). Requirements Management: a 

Solution Proposal to your problems, for Project 

Leaders. 20th LACCEI International Multi-

Conference for Engineerig, Education and 

Technology “Education, Research and 

Leadership in Post-pandemic Engineering: 

Resilient, Inclusive and Sustainable Actions”.  

Boca Ratón, Florida, USA. July 18-22, 2022. 

ISBN: 978-628-95207-0-5. ISSN: 2414-6390.  

http://dx.doi.org/10.18687/LACCEI2022.1.1.45

9  

 

Vilora, S. (2019). Diseño de una metodología 

para la gestión de proyectos de TI en el MinTIC. 

(Tesis de Maestría). Universidad Externado de 

Colombia, Bogotá, Colombia. Recuperado el 26 

de agosto del 2020: https://bdigital. 

uexternado.edu.co/handle/001/1885 

 

 

 

.

https://intranet.matematicas.uady.mx/journal/index.php
https://intranet.matematicas.uady.mx/journal/index.php
https://ispranproceedings.elpub.ru/jour/issue/current
https://ispranproceedings.elpub.ru/jour/issue/current
https://ispranproceedings.elpub.ru/jour/article/view/1461
https://ispranproceedings.elpub.ru/jour/article/view/1461
http://dx.doi.org/10.18687/LACCEI2022.1.1.459
http://dx.doi.org/10.18687/LACCEI2022.1.1.459
https://bdigital.uexternado.edu.co/handle/001/1885

