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Abstract—Efficient management is crucial for advancing 

software development, so training professionals in Software 

Project Management (SPM) has become essential for the 

technology sector. However, research indicates that computing 

graduates still need to develop key skills required by the 

market, including leadership, flexibility, tool usage, and 

comprehensive management capabilities. This research 

therefore presents a SPM syllabus designed to help students 

develop these skills. The methodology involved studying 

curricular and technical documents, such as the ACM/IEEE 

Computing Curricula 2020, the SWEBOK v4.0, and the 

Brazilian Computer Society Training References 2017. Based 

on this study, four teaching units were created. Each unit was 

planned with consideration given to prior knowledge, guiding 

questions, programme content, teaching strategies, expected 

results, and learning levels according to revised Bloom’s 

Taxonomy. Teaching techniques include active methods such as 

project-based learning, the flipped classroom approach, the use 

of tools, gamification, and collaboration with industry. To 

validate the syllabus, it was evaluated by experts with extensive 

experience of student-centered approaches and SPM, 

Computing, and Software Engineering. After analyzing the 

suggestions, all of them were incorporated, resulting in a robust 

syllabus that the evaluators recommended for use in 

undergraduate computing courses. 

Keywords—syllabus, software project management, active 

teaching methodologies, computing 

I. INTRODUCTION

The growing complexity of software systems, coupled 

with the volatility of organizational environments, has made 

project management an essential skill for computing 

professionals. In this context, Software Project Management 

(SPM) encompasses a range of technical, strategic, and 

interpersonal skills that interact with the dynamic reality of 

the technology industry [1, 2]. 

However, there is growing evidence of a mismatch 

between the knowledge taught in academia and the skills 

demanded by the software industry. According to 

Diniz et al. [3], this ‘skills gap’ is a direct result of curricula 

that are overly theoretical and fail to include practical skills 

such as teamwork, conflict resolution, and risk management 

in real project environments. This gap not only compromises 

the employability of graduates, but also their ability to adapt 

to agile and value-oriented contexts. 

Recent pedagogical experiments have identified active 

methodologies as an effective alternative to the traditional 

approach. For example, applying Project-Based Learning 

(PBL) to an Information Systems course led to significant 

improvements in engagement, content retention, and 

socio-emotional skill development [4]. Similarly, PBL 

fosters autonomy and motivation among students on 

computer courses, preparing them better to tackle real-world 

problems [5]. 

The need to reconsider how the subject is taught is also 

supported by international guidelines. The ACM/IEEE 

Computing Curricula 2020 defines project management as a 

fundamental competency in undergraduate computer science 

programs and recommends the use of student-centred 

strategies based on real-world problem solving [6]. In turn, 

SWEBOK (Software Engineering Body of 

Knowledge) v4.0 [7] recognizes project management as one 

of the key areas of software engineering, incorporating 

updated practices such as DevOps and agile engineering, as 

well as techniques based on artificial intelligence. 

Another relevant conceptual framework is the Project 

Management Body of Knowledge (PMBOK) 7th edition, 

which replaces a process-based structure with a more flexible, 

principle- and performance-domain-guided approach [8]. By 

emphasizing value delivery and adaptation to stakeholders’ 

needs, this change repositions SPM teaching as a field that 

demands technical expertise, as well as pedagogical and 

contextual sensitivity [8]. In Brazil, the Brazilian Computer 

Society’s (SBC) Training References [9] also reinforce this 

perspective, advocating training that combines technical and 

scientific knowledge, critical thinking, and interpersonal 

skills. Furthermore, Paiva et al. [10] have reported on the 

successful use of real projects with stakeholders as a training 

tool in Software Engineering courses. Section II provides the 

theoretical basis for a better understanding of the research 

context and is essential reading for interpreting the results. 

In this context, this article presents a syllabus for the SPM 

subject for undergraduate computing students, combining 

established subject foundations with innovative pedagogical 

methodologies. The proposal is based on international and 

Brazilian curricular documents and integrates practices such 

as PBL, flipped classrooms, and expert validation. The aim is 

to provide training that better aligns with the demands of the 

contemporary software market. 

In addition to this introductory section, the article is 

structured as follows: Section II presents the theoretical basis 

for the research; Section III presents some related works; 

Section IV presents the methodology used; Section V 

presents the syllabus in detail; Section VI presents the 

evaluation model and weight justification used in the syllabus; 

Section VII presents the syllabus evaluation report; and 

Section VIII presents the conclusions of this work. 

II. THEORETICAL FRAMEWORK

This section will present the necessary theoretical basis for 
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this research. 

A. Teaching Software Project Management 

Software Project Management requires a combination of 

technical and interpersonal skills, including communication, 

leadership, organization, and conflict resolution. This 

multidimensionality presents particular challenges in 

teaching, especially at undergraduate level. According to 

SWEBOK v4.0, SPM is recognized as a key area of software 

engineering, covering everything from resource estimation 

and risk management to quality control and stakeholder 

communication [7]. 

Curriculum documents also reinforce its centrality. 

ACM/IEEE [6] highlights project management as an 

essential component of professional training in computer 

science, suggesting pedagogical approaches that simulate the 

resolution of real-world problems. In Brazil, SBC [9] 

classifies SPM as part of the professional axis of computer 

science courses and recommends teaching it based on 

applicable skills and integration with labour market practices. 

However, recent studies reveal limitations in the methods 

adopted to teach SPM. Students are often not exposed to the 

complexity of managing interdisciplinary and collaborative 

systems, which hinders their ability to adapt to the corporate 

environment [11]. Furthermore, Chunxiao et al. [12] propose 

the ‘Case+’ model, in which real cases form the basis for 

developing project management skills, enabling greater 

engagement with and assimilation of the content in a practical 

context. 

B. Student-Centered Teaching and Learning Strategies 

In recent years, it has become increasingly common—and, 

by all accounts, necessary—to reconsider the role of students 

in the learning process. This change in perspective did not 

come out of nowhere. It stems largely from a critical view of 

traditional teaching, which still relies heavily on the professor 

as the sole source of knowledge. In many courses, 

particularly technical ones, this approach still dominates. 

However, the growing complexity of the world and of 

working relationships requires a different approach: an 

education that values active listening and participation, and 

that recognizes the leading role of students in the learning 

process. Active methodologies have emerged precisely in 

response to this demand for change. They challenge the 

conventional model by encouraging students to play a more 

active and critical role in their own learning journey [13, 14]. 

In this new arrangement, the role of the professor has also 

changed. Rather than simply passing on content, they are now 

expected to guide, provoke, and stimulate students’ thinking. 

This does not mean giving up technical mastery, but adopting 

a stance that favors the joint construction of knowledge. 

When implemented effectively, active teaching and learning 

strategies have demonstrated significant potential for 

fostering critical thinking and facilitating horizontal spaces 

for exchange and debate [15].  

This approach favors an understanding of the content and 

contributes to the formation of individuals who are more 

autonomous, capable of reflection, learning regulation, and 

making informed decisions [16].  

The flipped classroom offers a straightforward yet 

effective solution: rather than attending a lecture and then 

practising, students prepare in advance and use the class time 

to discuss, solve problems, and apply concepts with the 

professor’s support. This change fosters greater autonomy, 

participation, and critical thinking. Recent applications of 

this approach in technical courses, such as cybersecurity, 

have demonstrated increased student engagement and 

improved conceptual understanding [17]. Rahayu et al. [18] 

also found that combining the methodology with 

project-based learning enhances active learning. Despite 

some challenges, such as unequal access to technology, 

studies such as [19] confirm that the benefits outweigh the 

limitations. In project management, this strategy has proven 

especially promising when integrated with interactive and 

gamified practices [20]. 

Project-based learning is an approach that places the 

student at the centre of the learning process. Rather than 

passively absorbing theory, students engage in solving real 

problems, typically in groups, thereby fostering both 

technical reasoning and social skills. Recent studies show 

that PBL contributes to socio-emotional development even at 

early levels of education [21]. In higher education, the 

benefits are even greater: Halawa et al. [22] and  

Kalsum et al. [23] highlight improvements in understanding 

concepts and performance in practical activities.  

Wani et al. [24] reinforce the idea that this methodology also 

strengthens decision-making skills and the ability to 

overcome practical challenges, which is particularly relevant 

in subjects such as Software Project Management.  

Industry participation in the classroom is an effective way 

of bringing theory and practice closer together, particularly in 

SPM. Lectures with industry experts expose students to 

real-life situations and concrete challenges that go beyond 

textbooks. This type of interaction broadens students’ 

repertoire and helps them to understand how the concepts 

covered in class apply to day-to-day market practice [25]. 

Additionally, it promotes exposure to various leadership 

styles, agile methodologies, and team dynamics — elements 

that are challenging to replicate in purely academic settings. 

Using project management tools has brought teaching 

closer to professional practice. When students explore these 

platforms independently and then apply what they have 

learned in class, as proposed by the flipped classroom model, 

their engagement and understanding noticeably increases. 

Chunxiao et al. [12] argue that this approach favors 

contextualized learning, and Trafford and Head [26] 

reinforce the idea that combining technology with real 

projects broadens students’ technical understanding, even in 

multidisciplinary classes. 

Including game elements in teaching, such as challenges, 

scores, and rewards, has proven to be an effective way of 

making learning more dynamic. In this sense, gamification 

can facilitate understanding of complex content and stimulate 

skills such as autonomy and collaboration. Antonovskiy and 

Zhuykova [27] observed that students feel more motivated 

and engaged when this type of strategy is employed. 

Similarly, Pavlova et al. [28] point out the benefits of 

professional development when gamification involves 

platforms such as Moodle and Kahoot. In Project 

Management teaching, it has the potential to make the 

process more practical and engaging. 

III. RELATED WORKS 

In the specialized literature, it is evident that researchers 
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are striving to implement syllabuses that encourage students’ 

active participation in the classroom. In computing in 

particular, some research is related to the proposals set out in 

this article, which will be detailed below. 

Quaresma and Oliveira [29] propose a teaching plan 

focused on the software process, based on curricular 

documents such as the ACM/IEEE and SBC standards. This 

approach emphasizes active methodologies and has been 

validated by experts, thereby reinforcing the importance of 

aligning teaching with professional practice. 

Furtado and Oliveira [30] explore the use of gamification 

in teaching software measurement, achieving positive results 

in terms of engagement and retention. Their proposal has a 

more restricted focus, centered on serious games and a single 

theme of software engineering. 

Ferreira and Oliveira [31] present a plan centered on 

exploratory testing, based on interviews with professionals 

and curricular references. This work is notable for its 

alignment with the TMMi (Test Maturity Model Integration) 

model, as well as its emphasis on applied practices. 

Finally, Elgrably and Oliveira [32] present a teaching 

model centered on testing in agile environments, integrating 

gamification and simulations of real-life scenarios to develop 

specific technical skills. 

Unlike the aforementioned authors, this work covers the 

subject of software project management. Furthermore, it has 

a broader scope, incorporating multiple pedagogical 

strategies, such as problem-based learning, the flipped 

classroom approach, market tools, and industry participation, 

to create an integrated syllabus that meets the current 

requirements of computer training. 

IV. MATERIALS AND METHODS

This research was structured into three stages: a survey, 

construction, and evaluation. The steps can be seen in detail 

in Fig. 1. 

Step 1 involved conducting research that resulted in 

study [33], which identified the strategies adopted in SPM 

teaching. During the review, the frequency with which 

certain practices appeared in the analyzed studies caught our 

attention. It was possible to notice that some practices 

appeared quite frequently among the analyzed studies. 

Strategies such as PBL, the flipped classroom, and 

gamification were mentioned as effective ways to engage 

students. Another notable point was the involvement of 

professionals from industry. In many cases, inviting someone 

from industry to share their practical experience helped 

contextualize the content better, bringing the classes closer to 

the reality that students will face. These findings formed the 

basis for structuring the syllabus and directly influenced 

subsequent steps in the research. 

Step 2 involved conducting a Brazilian curricular 

diagnosis focused on analyzing the Project Management 

curriculum in a sample of Computer Science courses in 

Brazil [34]. For this step, the Pedagogical Course Projects 

(PPCs) of 22 educational institutions were analyzed. These 

institutions were selected based on the Folha University 

Ranking (RUF) [35]. Despite differences in subject names 

and formats, regularity was observed in topics covered, 

which tended to focus on three areas: basic concepts of the 

subject, management practices (traditional and agile), and 

human project management issues, such as leadership and 

teamwork. This step also revealed partial convergence 

between Brazilian curricula and international references. 

Fig. 1. Research methodology flow. 

Step 3 involved mapping three key documents: Computing 

Curricula 2020 [6], SWEBOK v4.0 [7], and SBC Curricular 

References [9]. The analysis focused on identifying 

structuring curricular assets, such as content topics, 

competencies, knowledge areas, and training objectives, and 

their intersections. Cross-referencing these documents 

enabled us to recognize the complementarity of technical 

(SWEBOK), formative (RF-CC-SBC), and 

competency-based (CC-2020) approaches, forming the 

conceptual basis for the syllabus structure [36]. 
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In Step 4, we aimed to identify which prior knowledge 

could facilitate the learning of the provided subject content. 

Rather than establishing formal barriers, the idea was to 

recognize that certain previous experiences can facilitate the 

learning process. While these prerequisites are not mandatory, 

they provide a supportive foundation that helps students 

progress more confidently through the units. 

Step 5 involved developing guiding questions for each 

teaching unit. These questions play a fundamental role at the 

beginning of each module, encouraging students to reflect on 

real, contextualized problems. The aim is to stimulate 

curiosity and encourage critical discussion even before the 

formal presentation of the content. This ‘initial 

problematization’ process allows prior knowledge to be 

activated and guides the focus of learning throughout the 

unit. 

Step 6 involved defining the programme content for each 

of the four units that make up the syllabus. Topics were 

selected based on the competencies identified in the previous 

step and the curricular references analyzed (CC-2020, 

SWEBOK, RF-SBC). The organization of the content sought 

to strike a balance between technical aspects, such as the 

project life cycle and management methodologies, and 

human aspects, such as leadership and team management, in 

order to promote an integrated view of the subject. 

Step 7 involved defining the most suitable teaching 

strategies for each unit. These were guided by the findings of 

Step 1 and by alignment with student-centered pedagogical 

guidelines. Thus, methodologies such as the flipped 

classroom approach, project-based learning, the use of 

professional tools, group dynamics, gamification, and the 

participation of industry professionals through lectures were 

incorporated. Each unit was designed using one or more of 

these strategies to promote student engagement and active 

learning. 

Step 8 involved formulating the expected results for each 

unit of the subject. The aim was to clearly define what the 

student should be able to do by the end of each stage, in both 

conceptual and practical terms. This includes understanding a 

management model, applying a tool in a real project, and 

making collaborative decisions in a group. These results act 

as a kind of compass, helping to guide the design of activities 

while also serving as a reference for assessment methods. 

In Step 9, the course content was compared with the 

learning levels defined by Bloom’s Revised Taxonomy [37]. 

The intention was to organize the topics by subject and by the 

type of cognitive effort that each one requires from the 

student. Thus, while some topics only require students to 

recognize and understand basic concepts, others require 

practical application, critical analysis, or even the creation of 

original solutions. This structure facilitated consideration of 

the progression of activities and ensured that the course 

covered different levels of complexity throughout the units, 

rather than focusing on a single type of skill.  

The evaluation phase began in Step 10, when experts with 

experience in SPM and student-centred teaching 

methodologies analyzed the syllabus. Based on their 

observations, areas for improvement were identified. These 

suggestions were incorporated and final adjustments were 

made in Step 11. 

The last 2 steps of the methodology are the instantiation 

phase (Step 12), which involves applying and experimenting 

with the approach. This is when the approach is adapted to 

the real classroom context. This instantiation may involve 

using different tools and support resources, such as artificial 

intelligence solutions, accessibility mechanisms or other 

educational technologies relevant to the class profile. 

Once instantiated, the approach moves on to the 

application/experimentation step (Step 13), where it is 

implemented in a real teaching environment. The results 

obtained in this phase will be evaluated through quantitative 

and qualitative analyses, providing a basis for further 

feedback to continuously improve the approach. Thus, the 

findings from experimentation contribute to improvements, 

reinforcing the iterative nature of the process. 

It should be noted that although the complete 

methodological model includes these two steps, they are 

beyond the scope of this article and are planned for future 

development and presentation in a complementary work. 

The main deliverable of this study was finally consolidated 

at the end of the above steps: a syllabus focused on teaching 

SPM, structured based on student-centred approaches, and 

validated by experts. With the necessary revisions 

incorporated, the proposal is ready to be implemented in 

undergraduate computing courses. 

V. RESULTS 

This section describes the syllabus for teaching Software 

Project Management in detail. 

A. Identification of Competencies 

The definition of the competencies that guide the proposed 

syllabus is aligned with the guidelines present in international 

documents such as Computing Curricula 2020, as well as 

Brazilian references such as RF-CC-SBC. The mapping 

carried out in previous methodological steps enabled a set of 

core contents and competencies to be consolidated for SPM 

training (see Table 1), which were then incorporated 

throughout the four units of the syllabus. Based on the 

aforementioned guidelines, content balancing the technical 

and human aspects of the subject was selected. The following 

topics stand out: (1) the concepts and foundations of project 

management; (2) the life cycle and knowledge areas; (3) 

traditional and agile management methodologies, including 

the use of standards, guides, and digital tools; and (4) human 

aspects, such as stakeholder management, cultural diversity, 

and teamwork. These contents were organized in a gradual 

manner, respecting the complexity of each one and the 

development of the expected skills throughout the course. 

The course was designed to do more than just cover 

content; it was designed to develop skills that can be applied 

outside the classroom. Students should understand why 

certain fundamentals are important, how to choose the right 

tool for each type of project, and how to deal with technical, 

human, or mixed challenges. It’s not just about following a 

model; it’s about knowing how to approach the project as a 

living, nuanced entity. Students are also expected to 

collaborate and demonstrate leadership in diverse and 

dynamic environments. The entire process was organized 

based on the revised Bloom’s Taxonomy [37] to ensure 

progressive learning, from theoretical assimilation to 

concrete application in everyday professional scenarios. 
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Table 1. Competencies related to the contents 

Competencies Contents 

Recognize the principles of software project management and distinguish projects from ongoing 

operations 

Project management concepts 

Principles of project management 

Understand the objectives of a project Objectives of a software project 

Understand the role and impact of project management in the organizational context 
Importance of software project management 

Impact on the organization 

Understand the concept and objectives of the project life cycle Software project life cycle 

Understand and apply the phases and performance domains of software project management 
Phases of software project management 

Project performance domains 

Analyze project life cycle models, differentiating their applications and evaluating the success 

criteria in each phase 

Predictive and adaptive life cycle models 

Success criteria throughout the project 

Understand the principles of the Agile Manifesto and apply the structure of agile frameworks in 

software project management 

Project management methodologies Software 

Agile Project Management Methodologies 

Agile management framework 

Apply project monitoring and control techniques with the support of digital management tools 

Software Project Management Tools and 

Techniques 

Project management support software 

Analyze the influence of stakeholders and cultural challenges in software project management 

throughout their life cycle 

Stakeholder management 

Cultural diversity and inclusion 

Understand the importance of collaboration and functional roles within a project team 
Teamwork and collaboration 

Roles and responsibilities in software projects 

Apply the knowledge acquired in software project management in practical contexts Final software project 

 

B. Content Planning 

Once the essential skills and content for teaching SPM had 

been defined, the material was organized into four 

progressive and articulated teaching units, namely: (i) 

Concepts and Fundamentals, (ii) Project Life Cycle, (iii) 

Management Methodologies, and (iv) Human Aspects in 

Software Project Management. The structure of each unit is 

designed to promote active learning. 

Each unit follows a standardized model composed of six 

central elements. The first of these are the prerequisites, 

which indicate prior knowledge that is recommended, 

although not mandatory, to facilitate understanding of the 

new content. 

Although prior exposure to software process concepts is 

recommended, the first unit revisits and contextualizes these 

fundamentals within the scope of software project 

management. This approach enables students with limited 

prior experience to build the necessary foundation, while 

those with previous knowledge can consolidate their 

understanding through applied perspectives. Thus, the 

prerequisite serves as an orientation rather than an exclusion 

criterion, enabling the syllabus to bridge the conceptual gap 

between Software Engineering and Project Management. 

Next, guiding questions are presented to stimulate 

discussion of the topic through real or hypothetical problem 

situations. 

The program content of each unit is defined based on the 

planned skills, ensuring alignment with Brazilian and 

international curricular references. Teaching strategies 

consistent with the subject’s profile and the active 

methodology proposal, such as the flipped classroom, PBL, 

and the use of digital tools, were chosen based on this 

content. 

Expected learning results were also defined to clarify what 

students should be able to do or understand by the end of each 

unit. Finally, each topic was associated with a learning level 

of the Revised Bloom’s Taxonomy to balance the cognitive 

complexity of the activities and promote continuous 

evolution in the educational process. Details of each teaching 

unit can be found in Tables A1, A2, A3, and A4 in  

Appendix A. 

It is important to clarify that this work does not present a 

teaching plan, but rather a syllabus that provides a framework 

for organizing learning objectives, content, and teaching 

strategies in a structured and generalizable way. A detailed 

schedule, workload distribution, and specific classroom 

implementation will be included in the teaching plan, which 

will be developed in a subsequent phase during the 

implementation of this syllabus in an undergraduate 

computing programme. 

C. Identification of Content in the Literature 

The contents of the teaching units in this syllabus were 

defined based on an analysis of the bibliography and 

technical documentation used in Software Engineering 

teaching. The selection aimed to strike a balance between an 

academic approach and adherence to professional practices, 

incorporating classic authors, good practice guides, and 

Brazilian and international standards.  

Two books stand out among the selected support materials 

for their central role in shaping the content. The first, by 

Pressman and Maxim [2], provides a practical approach to 

software engineering with a direct focus on professional 

routines, making it useful for connecting theory to project 

management in practice. The work by Sommerville [1], 

adopted as supplementary material, offers a more conceptual 

and didactic perspective, providing a foundation for further 

theoretical exploration and fostering a more structured 

understanding of the fundamentals of the field.  

In addition to these works, the content was aligned with the 

main technical references, including SWEBOK v4.0 [7], 

PMBOK 7th ed. [8], the Brazilian MPS.BR (Software 

Process Improvement) model [38], and CMMI (Capability 

Maturity Model Integration) v3.0 [39]. The aim was to 

integrate widely recognized standards in the market and 

academia. These documents not only contributed to the 

selection of topics, but also to the definition of performance 

domains, success criteria, and monitoring practices that 

constitute the expected student skills. 

The relationship between the content and its sources can be 

examined in detail in the relevant tables for each unit, 

enabling professors to grasp the theoretical and normative 

foundations that underpin the pedagogical design of the 
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subject. The references associated with the respective 

contents can be found in Tables A5, A6, A7, and A8 in 

Appendix B. 

This syllabus offers a pedagogically grounded, integrative 

model for teaching SPM. While the CC2020 curriculum and 

the SBC Curriculum define learning results and professional 

profiles, the SWEBOK v4.0 and the PMBOK 7th edition are 

professional guides that focus on best practices and 

knowledge domains. This syllabus connects these distinct 

purposes by translating their conceptual frameworks into a 

sequence of teachable units supported by active 

methodologies and assessment criteria (see Tables A1, A2, 

A3, and A4). 

The model reconciles the conceptual tension between the 

principles-based guidance of the PMBOK and the 

process-based framework of the SWEBOK, which provides 

detailed, prescriptive activity instructions throughout the 

project life cycle. This reconciliation is reflected in the 

program through the integration of the principles of Unit II 

(Project Life Cycle) and the application of structured 

processes in Unit III (Management Methodologies). This 

allows students to understand the necessity of management 

actions and how they are implemented in practice. 

Rather than reproducing the scope of these reference 

documents, the program synthesizes and operationalizes 

them pedagogically, enabling educators to apply the essential 

elements of professional standards in an academic setting. 

D. Description of Teaching Strategies Adopted 

The teaching strategies developed for the SPM syllabus are 

detailed below. These strategies are based on the 

understanding that knowledge is actively developed by the 

student based on their experiences, thoughts, and interaction 

with the presented material. In this approach, the student is 

the protagonist, and their existing knowledge is crucial for 

acquiring new information [40]. 

These strategies have already been incorporated into the 

theoretical framework through the use of active methods, 

such as the flipped classroom, problem-based learning, 

gamification, and collaboration with the sector. However, an 

additional strategy has been incorporated into the planning 

process and will now be explained: the theoretical class. 

1) Theoretical class 

The theoretical class combines the presentation of 

conceptual content by the professor with the active 

participation of the students, and is established as a relevant 

pedagogical strategy. This approach has been associated with 

higher levels of engagement and meaningful learning since it 

enables students to appropriate the content through 

discussion, problem solving, and the exchange of  

experiences [41]. Literature shows that well-structured 

teaching support directly impacts motivation, academic 

self-efficacy, and student participation [41]. 

a) Methodological procedures 

The theoretical and practical class involves explaining the 

content in a logical sequence of steps: (i) initial presentation 

of the concept, (ii) explanation of its application in the 

context of the subject, (iii) demonstration of the practical use 

of the concept, (iv) analysis of a real case to illustrate its 

application, (v) questions and discussions about the previous 

steps to promote understanding and debate among students. 

b) Infrastructure 

The infrastructure used for developing the theoretical and 

practical classes is as follows: (i) the syllabus as a basis, (ii) a 

projector, computer, paintbrush, and whiteboard as physical 

materials, (iii) a presentation software tool. 

c) Assessment 

Students will be assessed in class based on the quality and 

quantity of their participation through questions, statements, 

suggestions, and attempts to provide examples in academic or 

professional situations. 

2) Flipped classroom 

In the flipped classroom model, the material that was 

previously presented in class is now explored by the student 

first. This changes the teaching method: face-to-face time is 

no longer solely for passive listening, but becomes a space for 

interaction, including debates, group activities, and problem 

solving. In this dynamic, the student leads the construction of 

knowledge and the professor guides and provokes reflection. 

Recent studies show that this approach helps develop skills 

such as critical thinking and autonomy. It also improves 

engagement with the subject and retention of content, 

particularly in higher education. Combining it with digital 

resources enhances its effects further [19, 42]. 

a) Methodological procedures 

The methodological procedures of the flipped classroom 

include the following steps: (i) the professor prepares basic 

study materials and defines learning objectives, (ii) students 

access the content before the face-to-face class, (iii) during 

the class, topics are divided among groups, (iv) there is a 

class discussion about main points covered and clarification 

of doubts, (v) outside the classroom, students produce 

presentations based on studied content and new researched 

materials, (vi) in the classroom, groups present content and, 

when necessary, deliver written reports on topics covered. 

b) Infrastructure 

In addition to the requirements for the theoretical class, 

this teaching strategy requires a virtual learning environment. 

c) Assessment 

The assessment process will be carried out in three stages: 

(i) participation in the initial class discussion on the topic, led 

by the professor, (ii) peer review, in which classmates 

evaluate the presentation and mastery of the studied content 

based on previously defined criteria, and (iii) assessment of 

reports on produced knowledge, which will be carried out by 

the professor in addition to the presentation, when necessary. 

3) Project-Based Learning (PBL) 

PBL is an active approach that promotes student leadership 

in collaborative activities aimed at solving real-world 

problems. With the professor acting as a facilitator, PBL 

stimulates cognitive and socio-emotional skills, increases 

autonomy, and strengthens engagement. Recent evidence 

shows that this methodology is effective in developing 

complex skills and promoting more meaningful, 

interdisciplinary learning [21, 22, 24]. 

a) Methodological procedures 

The methodological procedures in project-based learning 

include the following steps: (i) the professor prepares the 

basic study materials and defines the learning objectives, (ii) 

students access the content before class, (iii) during class, 
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topics are distributed among groups, (iv) the project is 

developed in class, with a section for clarifying doubts, (v) 

outside the classroom, students develop the project and 

prepare a report on the results obtained, (vi) in class, groups 

present the results achieved upon completion of the project 

and share the lessons learned. 

b) Infrastructure 

The infrastructure required for project-based learning 

development follows the same principles as those described 

for the flipped classroom. 

c) Assessment 

The assessment process will be carried out in three steps: (i) 

presentation of the project results in class, (ii) peer review, 

where classmates evaluate the presentation based on 

established criteria, and (iii) evaluation of the results reports 

by the professor. 

4) Industry participation 

Including industry professionals in academic subjects, 

especially through lectures, has proven to be an effective 

strategy for connecting theory and practice. This interaction 

provides students with a more concrete understanding of the 

content studied, increases their motivation, and develops 

their technical and interpersonal skills, which are in line with 

the demands of the job market [12]. 

a) Methodological procedures 

The methodological procedures include the following 

steps: (i) the professor identifies and invites industry 

professionals to give lectures on relevant topics, (ii) the 

lecturers present their cases, experiences, and practices in 

software project management, (iii) during the lectures, 

students are encouraged to ask questions and interact with the 

lecturers to explore practical aspects, (iv) after the lecture, the 

professor leads a class discussion to reinforce the key 

learning points and relate them to the theoretical content, (v) 

the students prepare a brief report or summary of the 

knowledge acquired and how applicable the discussed topics 

are. 

b) Infrastructure 

The infrastructure required for the lectures is as follows: (i) 

a classroom equipped with audiovisual resources (e.g. a 

projector and a microphone), (ii) videoconferencing tools for 

remote speakers, (iii) adequate space for questions and group 

discussions. 

c) Assessment 

The assessment process will consist of: (i) active 

participation in lectures and discussions, (ii) evaluation of the 

quality of questions and student engagement during lectures, 

and (iii) evaluation of reports or written summaries of 

learning and reflections on lectures. 

5) Use of project management tools 

In this syllabus, project management tools are considered 

an integrated support resource for active learning strategies, 

particularly project-based learning, the flipped classroom, 

and gamification. 

Rather than functioning as a standalone teaching strategy, 

these tools facilitate collaboration, organization, and 

monitoring of learning results during project activities. 

The integration of project management tools follows 

contemporary digital learning approaches that view 

technology as a mediating resource rather than a standalone 

methodology. Incorporating digital tools into project-based 

instruction enhances collaboration and connects theory to 

practice [43]. In this syllabus, such tools support the 

cognitive and procedural objectives of the main strategies 

(PBL, the flipped classroom, and gamification), thereby 

reinforcing autonomy and teamwork. 

a) Methodological procedures 

The methodological use of project management tools 

follows the same sequence adopted in flipped classroom and 

project-based learning strategies: (i) the professor provides 

the students with study materials on the tools, such as 

tutorials, guides, and videos, for them to study in advance, (ii) 

the students are divided into groups, each of which is 

responsible for exploring a specific project management tool, 

(iii) during the class, each group presents the operation and 

main features of their tool to the other students, (iv) after the 

presentations, the students apply the tool they studied to the 

management of the project they developed throughout the 

course using project-based learning;, (v) the groups prepare a 

final report, highlighting the lessons learned, the challenges 

they encountered, and how effective the tool was in project 

management. 

This process is not assessed separately, but as part of the 

overall assessment of PBL and flipped classroom activities. 

b) Infrastructure 

The infrastructure required for this strategy consists of: (i) 

access to computers with an internet connection, (ii) licences 

or accounts to access project management tools (e.g. Jira, 

Trello, Redmine, and MS Project), (iii) a digital environment 

for sharing study materials, (iv) a physical or virtual space for 

presentations and group discussions. 

c) Assessment 

Tool use is evaluated as part of the evaluation of other 

strategies, particularly PBL and flipped classroom. It focuses 

on: (i) assessment of student participation and engagement in 

presentations on the tools, (ii) analysis of the practical 

application of the tools in project management throughout the 

course, (iii) quality assessment of the final report, focusing on 

lessons learned and challenges faced, (iv) feedback on 

management and problem-solving skills when using the 

tools. 

6) Gamification 

Introducing typical game features into the learning context 

has proven to be an effective way of boosting students’ 

interest and willingness to learn, as well as encouraging 

teamwork. When integrated with active approaches such as 

the flipped classroom and problem-based learning, it 

optimizes the assimilation of topics and the development of 

key skills. Additionally, gamification enables close 

monitoring of progress and provides constant feedback to 

students [44, 45]. 

The gamification model set out in this syllabus is intended 

to complement the formal assessment process by providing a 

motivational and engagement framework. Rather than 

serving as a grading mechanism, its purpose is to encourage 

participation, collaboration, and self-regulated learning by 

setting meaningful challenges. 

The model’s design is based on Self-Determination Theory 

(SDT) [46], which emphasizes three psychological needs that 
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foster intrinsic motivation: autonomy, competence, and 

relatedness. Each game element is intentionally aligned to 

one or more of these needs: 

⚫ Autonomy: Students choose how to contribute to group 

activities and select roles (Leader, Strategist, or 

Explorer) that fit their learning preferences, 

⚫ Competence: Experience Points (XP) reward both 

individual progress and collective achievements, 

reflecting mastery of cognitive and procedural skills, 

⚫ Relatedness: Collaborative missions and team 

challenges encourage peer interaction and 

interdependence, thereby reinforcing the cooperative 

nature of project management. 

The optional, adaptive ranking system functions as a 

feedback mechanism rather than a source of competition. It 

can be disabled or replaced with a team-based progression 

model, where groups advance through the levels collectively 

based on their overall performance. This approach mitigates 

competitive bias and strengthens collaboration, which is one 

of the key learning results of software project management. 

The model follows the principles of meaningful 

gamification, prioritizing engagement through reflection, 

purpose, and voluntary participation rather than mere reward 

accumulation (‘pointsification’). Elements such as missions, 

badges, and avatars primarily serve as symbolic 

reinforcements that contextualize the learning journey. 

a) General structure of gamification 

⚫ Experience Points (XP): Students earn XP for 

participation, assignments, presentations and 

interaction. Rather than serving solely as a competitive 

score, XP functions as formative feedback, helping 

students track their progress and reflect on skill 

mastery. 

⚫ Levels and Roles: Students choose from four roles — 

Leader, Strategist, Explorer, or Learner — based on 

their personal interests and strengths. These roles 

determine how students contribute to activities and 

missions, promoting autonomy and enabling learning 

paths to be tailored to individual preferences. Although 

rankings based on XP are optional, they can be applied 

and replaced with a group-based progression model that 

emphasizes collaboration over competition. 

⚫ Bonuses: Students can earn extra points for achieving 

certain milestones, such as giving their first 

presentation, asking the best question, or delivering an 

excellent report. These bonuses serve as a form of 

recognition and feedback, reinforcing meaningful 

engagement. 

⚫ Ranking (optional): This can be either individual or 

team-based. When applied, it is adaptive and does not 

undermine collaborative dynamics. 

⚫ Missions: Tasks and challenges with clear goals that are 

connected to the course content. These missions 

provide opportunities for mastery, creativity and 

reflection, and support both competence and autonomy. 

Examples include ‘Problem Detective’ and ‘Solutions 

Engineer’. 

⚫ Avatars or Team Names: Students or groups create 

identifiers, such as ‘Scrum Masters Team’ or ‘Code 

Ninjas’. This fosters a sense of identity, ownership and 

social connection, enhancing relatedness. 

⚫ Symbolic Rewards (optional): Certificates or small 

prizes are provided as contextual markers of 

achievement, rather than as primary motivators, such 

as: 

i. 1st place in the ranking: Prize 1 + Symbolic 

certificate. 

ii. 2nd place in the ranking: Prize 2 + Symbolic 

certificate. 

iii. 3rd place in the ranking: Prize 3 + Symbolic 

certificate. 

The gamification score sheet can be accessed from the link: 

https://zenodo.org/records/15313889. 

The following items present the details of the scoring rules 

used during the application of each teaching and learning 

strategy: 

1) Theoretical class  

⚫ XP for active participation: Asking questions, 

answering questions, providing examples and solving 

exercises. 

⚫ ‘Speaker of the Day’ bonus: Recognizes the most 

interesting contribution. 

⚫ Missions: e.g. ‘Lightning Mission’ (solving a problem) 

or ‘Explain Mission’ (explaining a concept with 

personal or professional examples). 

⚫ Connection to SDT: Students have autonomy in 

choosing which activities to engage in, they 

demonstrate competence by achieving mastery, and 

they experience relatedness by interacting with peers. 

2) Flipped Classroom 

⚫ XP awarded for participation, clarity of presentation 

and report submission. 

⚫ Bonus for pre-class study (quiz). 

⚫ ‘Source Hunter’ mission: Providing reliable and 

innovative sources. 

⚫ SDT alignment: Students self-regulate their 

preparation (autonomy), receive feedback through XP 

and mission outcomes (competence) and participate in 

discussions (relatedness). 

3) Project-Based Learning 

⚫ Earn XP for participation, presentations and reports. 

⚫ ‘Problem Detective’ bonus: identify points for 

improvement. 

⚫ ‘Solutions Engineer’ mission: Most creative project 

solution. 

⚫ SDT alignment: Team projects foster collaboration and 

creative solutions, building mastery and competence 

while giving students choice in approach. 

4) Industry Participation (Lectures) 

⚫ XP for participation and reflection reports. 

⚫ ‘Best Report’ bonus: recognizes quality reflection. 

⚫ ‘Interviewer’ mission: Ask high-quality questions. 

⚫ ‘Connection Point’ mission: Relate lecture content to 

course topics. 

⚫ SDT Alignment: Students reflect on and connect 

knowledge independently (autonomy), develop 

expertise (competence) and interact with peers and 

guest lecturers (relatedness). 

5) Use of Project Management Tools 

⚫ XP for presenting a functional tool and reporting on 

challenges and lessons learned. 

⚫ ‘Tool Instructor’ bonus: Best presentation. 
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⚫ ‘Manager Grade 10’ mission: Demonstrate mastery of 

tool application. 

⚫ SDT alignment: Hands-on activities foster skill 

mastery (competence), allow students to choose how to 

apply tools (autonomy) and encourage collaborative 

problem solving (relatedness). 

Finally, the model will be empirically validated through a 

future classroom experiment that combines qualitative and 

quantitative analysis. 

VI. EVALUATION MODEL AND WEIGHT JUSTIFICATION 

The syllabus’s evaluation model is designed to be 

continuous and progressive, reflecting the gradual acquisition 

of skills and encouraging student agency/protagonism. The 

final grade corresponds to the arithmetic mean of the grades 

obtained in Units I, II, III, and IV, with a maximum value of 

10 points per unit. 

The weighting of each teaching strategy is crucial and 

aligns with the required cognitive complexity according to 

Revised Bloom’s Taxonomy. The adaptation and distribution 

of weights were based on the study plan proposed by [47]. 

Strategies with greater weight prioritize activities that 

require students to apply knowledge practically and develop 

complex skills, which are essential for professional 

performance. 

The score for each unit is distributed among the active 

strategies adopted according to the weight and justification 

defined in Table 2. 

 

Table 2. Distribution of strategy weights by unit 

Unit Teaching Strategy Unit Weight Weight Justification 

I 

Flipped Classroom (FLC) 50% 
It stimulates conceptual understanding and communication skills, promoting active 

engagement in building the foundations of project management. 

Theoretical Expository Class 30% 
It provides the necessary factual and conceptual foundation to support subsequent units, 

offering an introduction to international project management terminology and principles. 

Guided Discussion (Success and 

Failure Cases) 
20% 

The initial analysis activity (Analyse/Conceptual) develops critical thinking and 

contextualization skills. 

II 

Project-Based Learning (PBL) 50% 

This activity is the most important one as it marks the beginning of the integrative 

project. It involves the ‘Apply’ and ‘Analyse’ levels, simulating professional practice in 

structuring the life cycle. 

Flipped Classroom (FLC) 40% 
It encourages research and discussion of performance domains (PMBOK, 7th edition), 

reinforcing collaborative and synthesis skills. 

Theoretical Expository Class 10% 
It provides conceptual support for life cycle models (predictive/adaptive). It maintains 

theoretical consistency with global frameworks (PMBOK, SWEBOK). 

III 

Guided Practice / Scrum 

Simulation 
50% 

It carries greater weight because it requires the procedural application of agile 

methodologies (Scrum), which are aligned with international standards (Agile 

Manifesto, ISO/IEC 12207). It reflects the Apply/Procedural and Analyse levels. 

Flipped Classroom (FLC) 40% 
It focuses on the practical contextualization and presentation of standards (PMBOK, 

CMMI, and MPS.BR). It promotes critical comparison and internalization of standards. 

Theoretical Expository Class 10% 
It offers a conceptual framework that supports both agile and traditional practices, 

thereby consolidating the integration of theory and practice. 

IV 

Flipped Classroom (FLC) 40% 
It involves the Understand/Conceptual and Analyze/Conceptual levels, promoting 

critical thinking and empathy in multicultural and distributed contexts. 

Case Study / Guided Discussion 20% 
It focuses on analyzing real-life situations involving stakeholders and global teams. It 

develops communication and conflict resolution skills. 

Final Project (Presentation and 

Reflection) 
40% 

This activity builds on learning from previous units. It incorporates Apply/Procedural 

and Evaluate/Conceptual, reflecting technical proficiency and reflective maturity. 

 

A. Performance Criteria (Rubrics) 

To ensure consistency and objectivity when assessing 

student performance, specific criteria (rubrics) have been 

defined for each teaching strategy. These focus on the 

application, analysis and reflection dimensions of the 

Revised Bloom’s Taxonomy [37]. 

These rubrics guide the continuous and progressive 

assessment of the competencies covered in the four units of 

the curriculum, taking into account cognitive, procedural and 

attitudinal aspects. 

Each strategy criterion includes performance descriptions 

that correspond to different levels (Excellent, Good, Fair, or 

Insufficient). These descriptions offer guidance on how to 

differentiate between students’ performance levels. 

1) Project-Based Learning (PBL) 

PBL assesses students’ ability to apply project 

management methodologies in simulated and real-world 

contexts by developing work products and providing 

evidence of software management. 

The rubric includes four main criteria, which are 

continuously assessed: 

⚫ Planning and Organization: Appropriate project 

structuring, definition of roles, deadlines, and goals 

aligned with the scope, 

⚫ Application of Tools and Methods: Correct use of 

frameworks, techniques, and management support 

software (e.g., PMBOK, Scrum, Kanban), 

⚫ Delivery of Work Products: Production of coherent 

documentation of project results (reports, backlogs, 

plans, metrics), 

⚫ Reflection on the Process: Critical analysis of 

decisions made, challenges faced, and results achieved. 

The performance levels for this strategy are as follows: 

⚫ Excellent: The project is well-structured, with clearly 

defined and aligned roles, deadlines and goals, 

⚫ Good: Project is structured with minor gaps in clarity or 

role definition, 

⚫ Fair: The project shows partial structure with 

significant gaps in clarity or role assignments, 

⚫ Insufficient: Project lacks clear structure, goals and 

defined roles. 

2) Flipped Classroom (FLC) 

The FLC assesses the depth of prior study, as well as the 

student’s ability to communicate and synthesize theoretical 
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concepts, and apply them to practical project management 

cases. 

Assessment criteria include: 

⚫ Conceptual Mastery: Clarity and precision in 

presenting the concepts, principles, and models 

covered, 

⚫ Practical Contextualization: The ability to relate 

theory to real-life project management situations, 

⚫ Communicative Clarity: Quality of presentation, 

articulation of ideas, and appropriate use of visual and 

oral resources. 

The performance levels for this strategy are as follows: 

⚫ Excellent: Demonstrates strong preparation, active 

engagement and a clear understanding of the pre-class 

materials and class discussions, 

⚫ Good: Shows good preparation and participation, with 

minor gaps in understanding, 

⚫ Fair: Demonstrates partial preparation or limited 

engagement during activities, 

⚫ Insufficient: Shows little or no preparation or 

participation; understanding is minimal. 

3) Guided practice/simulation of agile methodologies 

This strategy measures the procedural application of agile 

management frameworks (Scrum, Kanban and XP), focusing 

on the use of tools and teamwork. 

The main criteria are: 

⚫ Execution of Ceremonies and Roles: Effective 

participation in simulated meetings (daily, planning, 

review and retrospective) and performance of roles 

(product owner, scrum master and team member), 

⚫ Use of Support Tools: Mastery of management 

software (Jira, Trello, ClickUp or equivalent) for 

backlog and progress control, 

⚫ Collaboration and Autonomy: Cooperation among 

team members and individual initiative in problem 

solving, 

⚫ Delivery of Increments: Functional and iterative 

presentation of simulated results aligned with agile 

principles. 

The performance levels for this strategy are as follows: 

⚫ Excellent: Demonstrates strong mastery of Agile roles, 

ceremonies, tools, teamwork and incremental delivery, 

⚫ Good: Performs roles and uses tools adequately, with 

minor gaps in collaboration or delivery, 

⚫ Fair: Demonstrates partial understanding of agile 

practices, with limited tool use or teamwork, 

⚫ Insufficient: Shows little understanding of agile 

methods, minimal participation and incomplete 

deliveries. 

4) Guided discussion/case study 

The guided discussion strategy aims to develop students’ 

analytical and critical thinking skills in the context of real 

organizational challenges. Performance criteria include: 

⚫ Situational Analysis: Identification and interpretation 

of problems in real or simulated scenarios, 

⚫ Solution Proposal: Formulation of viable and justified 

alternatives based on good project management 

practices, 

⚫ Argumentation and Participation: Clarity and 

consistency in individual and collective contributions 

during the discussion. 

The performance levels for this strategy are as follows: 

⚫ Excellent: Provides clear analysis and well-supported 

solutions, actively contributing coherent arguments, 

⚫ Good: Shows good analysis and participation, with 

minor gaps in justification or clarity, 

⚫ Fair: Demonstrates basic or superficial analysis with 

limited participation, 

⚫ Insufficient: Provides incomplete analysis and weak 

contributions, or does not participate. 

5) Final project and individual reflection 

The final project synthesizes the skills acquired in the four 

units and is assessed in an integrative and reflective manner. 

The criteria are: 

⚫ Knowledge Integration: The ability to articulate the 

concepts, techniques and tools learned throughout the 

course, 

⚫ Practical Application: Implementation of real or 

simulated strategies and solutions in software projects, 

⚫ Critical Evaluation and Reflection: Metacognitive 

analysis of one’s own performance and the project’s 

results, considering limitations and lessons learned, 

⚫ Professional Communication: Clarity, objectivity and 

appropriateness of language and resources in the final 

presentation. 

The performance levels for this strategy are as follows: 

⚫ Excellent: Integrates knowledge effectively, applies 

concepts in practice, reflects critically and 

communicates professionally, 

⚫ Good: Demonstrates good integration and application, 

with minor gaps in reflection or communication, 

⚫ Fair: Shows partial integration and basic application, 

with limited reflection, 

⚫ Insufficient: Fails to integrate course content, apply 

concepts, or provide coherent reflection or 

communication. 

To encourage students to take ownership of their learning 

and develop an understanding of evaluation, rubrics are 

shared with them before activities begin. Students then 

complete exercises in self-assessment and peer assessment. 

Feedback is provided to clarify the grading criteria and 

encourage independent, reflective learning. 

Table 3 shows the structure of the syllabus and maps each 

unit to: (i) the expected learning result, (ii) the cognitive level 

according to the Revised Bloom’s Taxonomy, and (iii) the 

type of assessment (formative or summative). 

Formative assessment is used during the learning process, 

while summative assessment is used after learning has 

supposedly occurred to determine its effectiveness and assign 

grades [48]. In this syllabus, activities such as discussions 

and project iterations are formative, whereas final project 

evaluations are summative. Depending on how their results 

are used, some activities combine both purposes. 

Using alignment matrices to link learning results, teaching 

strategies, and assessment methods has been shown to be 

essential for ensuring clarity and coherence, and for 

increasing student engagement in higher education. 

Constructive alignment enables the design of transparent and 

effective courses, particularly in project management 

contexts [49]. 
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Table 3. Alignment between learning results, cognitive levels and 

assessment methods 

Unit Expected Learning Results Assessment Type 

I 

Table A1, item a Formative 

Table A1, item b Formative 

Table A1, item c Formative 

Table A1, item d Formative 

Table A1, item e Formative + Summative 

II 

Table A2, item a Formative 

Table A2, item b Formative 

Table A2, item c Formative 

Table A2, item d Formative + Summative 

Table A2, item e Formative + Summative 

Table A2, item f Summative 

Table A2, item g Summative 

Table A2, item h Summative 

III 

Table A3, item a Formative 

Table A3, item b Formative + Summative 

Table A3, item c Summative 

Table A3, item d Formative + Summative 

Table A3, item e Summative 

IV 

Table A4, item a Formative 

Table A4, item b Summative 

Table A4, item c Formative 

Table A4, item d Formative 

Table A4, item e Formative 

Table A4, item f Summative 

VII. EVALUATION OF THE TEACHING PLAN 

The analysis of the syllabus was based on a peer review 

conducted by two professionals specializing in PSM and 

student-centred teaching strategies. It is important to note that 

these two experts are not affiliated with the authors of the 

research, have never collaborated with them on research 

projects, and have not published any work together. The first 

reviewer has a PhD in Computer Science and 10 years’ 

experience of teaching, and has conducted several research 

studies focused on teaching using active methodologies. He 

is affiliated with a federal university located in southern 

Brazil. The second reviewer has a post-doctorate in software 

engineering and almost 30 years’ experience as an 

undergraduate and graduate professor. She has supervised 

numerous scientific papers on topics similar to those 

discussed in this article. She is also a consultant and evaluator 

of the Brazilian Software Process Improvement (MPS.BR) 

and Capability Maturity Model Integration (CMMI) models, 

which are both focused on software project management. She 

is affiliated with a federal university located in Southeast 

Brazil. 

Although both reviewers are affiliated with Brazilian 

institutions, their distinct professional backgrounds ensure 

they have different perspectives on curriculum design and 

implementation. 

The evaluation was carried out through a presentation of 

the syllabus by the authors to the reviewers. During this 

presentation, the authors provided detailed information on all 

the components of the syllabus and answered the experts’ 

questions. The evaluators then discussed the content 

presented, considering the relevance (relevance or 

applicability of something in a given context, objective or 

situation), usefulness (the practical use or benefit that 

something provides), and effectiveness (ability to achieve 

proposed goals using resources in an optimized manner) of 

the syllabus. Based on this, the evaluators expressed their 

perceptions of the syllabus, highlighting potential 

improvements and weaknesses.. During this phase, each 

evaluator recorded their observations and suggestions for 

improving the syllabus individually. They were then asked to 

classify each note according to its nature and relevance using 

the following categories: High Technical (HT), Low 

Technical (LT), Editorial (E), Questioning (Q) and General 

(G), as described in Table 4. 
 

Table 4. Categories used in peer review 

Code Category Operational Definition 

HT 
Highly 

Technical 

Comments focusing on 

methodological accuracy, theoretical 

alignment, or terminology. 

LT Low Technical 
Minor editorial or structural notes that 

have little impact on the content. 

E Epistemological 
Suggestions regarding conceptual 

coherence or disciplinary consistency. 

Q Qualitative 
Feedback addressing clarity, didactic 

flow, or instructional tone. 

G General 
Broader remarks about organization, 

coherence, or readability. 

 

This categorization was essential for organizing the 

recommendations and understanding the degree to which 

each suggestion would improve the syllabus, thus facilitating 

its subsequent analysis and implementation. This 

organization made it easier to interpret the data and determine 

the relevance of the corrections to the syllabus. Table 5 

presents the evaluation results and suggestions for 

improvement. 
 

Table 5. Identification of suggestions made by reviewers 

Category Comments Suggestions 

E 

Some items are being specified, 

which gives the impression that 

the use of such item is 

mandatory 

Adjust the terms to be 

more generic and thus 

make the syllabus more 

flexible 

HT 

The adoption of PBL is right at 

the beginning of the syllabus, in 

Teaching Unit I, which can be 

too challenging for students 

who are starting the subject 

Adopt PBL after a few 

classes, preferably from 

Teaching Unit II 

onwards 

HT 

Item II of Teaching Unit I does 

not contain a relationship with a 

cognitive level of Bloom’s 

Revised Taxonomy 

Associate a cognitive 

level of Bloom’s 

Revised Taxonomy 

with the item 

HT 

SPM tools are not teaching 

strategies, but rather accessories 

of a strategy 

Use the tools as a 

complement to 

strategies or a specific 

strategy 

E 

Gamification is not a method for 

teaching content. Furthermore, I 

do not recommend that it be 

applied only at a specific point 

Gamification is an 

engagement method. I 

suggest applying 

gamification parallel to 

the other strategies 

 

The first item of the review involved changing the names 

and terms that specified a tool, framework, or methodology 

within the syllabus. These were replaced with more generic 

terms; for example, rather than recommending specific 

software such as Jira and Trello, the use of project 

management software is recommended. It is important to 

note that some were retained due to their high market 

relevance, such as Scrum. 

The second item was corrected by removing the initial 

application of PBL from Teaching Unit I and migrating it to 

Teaching Unit II onwards. The third item was corrected by 

associating it with the ‘understand’ level of Bloom’s Revised 
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Taxonomy. The fourth item was corrected by describing 

project management tools as supplementary to other 

strategies; that is, they complement the application of other 

teaching strategies. Finally, the fifth item was corrected by 

applying gamification alongside the other strategies adopted 

in the syllabus described in this work.  

Given the importance of the issues raised in the analysis, 

all the indicated changes were made to the syllabus. Having 

made the necessary revisions, the reviewers recommended 

that the proposal be used in the classroom. 

Finally, the evaluators concluded that the syllabus is 

relevant, as it addresses a need in the SPM training software 

development market. It is also useful for professionals 

requiring training in software development project 

management, and effective, as the required resources are 

easily accessible to the academic community and the market. 

VIII. CONCLUSION 

The focus of this work was the development of a syllabus 

for the SPM subject, supported by student-centred teaching 

methods and in line with Brazilian and international 

curricular guidelines. The proposed work covers the 

technical and interpersonal skills crucial for training 

professionals capable of working in challenging and 

constantly evolving scenarios. It incorporates practices such 

as problem-based learning, the flipped classroom approach, 

gamification, the use of tools, and contact with industry 

professionals. 

Considering the manner in which the research was 

conducted and the evaluation performed by two expert 

professionals with extensive knowledge in this field, it can be 

concluded that the research objective was achieved. The 

resulting syllabus is well organized, logical, and practical, 

and is recommended for use in computing courses at higher 

education level. Its greatest strength lies in its combination of 

technical topics and teaching strategies that encourage 

dynamic, relevant, and reality-connected learning. 

Although the program has received positive reviews from 

experts, it has not yet been empirically tested in the classroom. 

The next step is to implement this approach in a teaching plan 

for an undergraduate Computer Science course. This 

experiment will adopt a mixed-methods approach, combining 

quantitative and qualitative analyses to evaluate student 

engagement, skill development, and perceptions of teaching 

strategies. The results of this phase will inform continuous 

improvement and future replication in different educational 

contexts. 

This work arose from an analysis of SPM teaching at 

Brazilian universities, specifically how the content is 

structured within their academic curricula [34]. Furthermore, 

this program was designed based on internationally 

recognized models and guidelines, including SWEBOK v4.0, 

PMBOK 7th Edition, and ACM/IEEE Computing Curricula 

2020, to ensure alignment with international standards. 

Although the program references the guidelines of the 

Brazilian Computer Society (SBC), this was not intended to 

restrict the proposal to a local model, but rather to enrich it 

with national educational references that complement 

internationally recognized bodies of knowledge. 

Consequently, this work is not confined to the Brazilian 

context, but rather positions itself as an adaptable 

pedagogical model that can be implemented in various 

educational settings, including internationally. 

It is suggested that, for future work, the syllabus be applied 

experimentally in a Software Project Management subject. 

To achieve this, it will be necessary to implement it in the 

form of a lesson plan focusing on the class’s specific 

characteristics, as well as the use of various tools and support 

resources, such as artificial intelligence and accessibility 

mechanisms. This will enable data to be obtained on the 

effectiveness of the syllabus in developing the expected skills. 

Based on the results, continuous modifications and 

improvements can be made to the described syllabus. 

Finally, although the syllabus was initially designed for 

face-to-face teaching, it can be adapted for remote teaching. 

However, it is important to note that the strategies and 

teaching resources used will need to be adapted for this new 

context. It is also worth noting that the material has not yet 

been tested in technical training situations, opening the way 

for future research at different levels of education. 

APPENDIX  

A. Teaching Units 

 
Table A1. Planning of teaching unit I 

TEACHING UNIT I – CONCEPTS AND FUNDAMENTALS 

Prerequisites 

Concepts about Software Engineering: understanding software development processes and associated practices 

Guiding questions 

• What is a project? 

• What are the general principles of project management? 

• What are the main objectives of a software project? 

• What is the importance of project management in software development? 

• What characterizes the success of a software project? 

Program content Teaching strategy 

1. Project management concepts 

1.1. Project definition 

1.2. Characteristics of a project 

1.3. Difference between project and continuous operation  

Theoretical class in the classroom about the main concepts of 

software project management. 

2. Principles of project management Flipped classroom – division the class into groups to present 

the principles. 

Expected Learning Results Learning level 

a. The student must remember the concepts of software project management, as well as its 

principles.  

Remember / Factual 

b. The student must understand the difference between a project and an ongoing 

operation.  

Understand / Conceptual 
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Program content Teaching strategy 

3. Objectives of a software project 

3.1. Fundamental objectives 

3.2. Success criteria 

Theoretical class in the classroom about the main objectives 

of a software project. 

Expected Learning Results Learning level 

c. The student must understand the objectives of a software project.  Understand / Conceptual 

Program content Teaching strategy 

4. Importance of software project management 

4.1. Benefits of software project management 

Flipped Classroom – students will be divided into groups and 

will present success and failure cases of real projects in 

software companies. 

5. Impact on the organization  Lecture or presentation video, with subsequent feedback, 

with industry professionals to contextualize real challenges. 

Expected Learning Results Learning level 

d. The student should be able to understand the impact of project management on the 

organization.  

Understand / Conceptual  

Apply / Procedural 

e. The student should recognize the importance of project management in the 

organizational context.  

Understand / Conceptual 

Evaluate / Conceptual 

 

Table A2. Planning of teaching unit II 

TEACHING UNIT II – PROJECT LIFE CYCLE 

Prerequisites 

Teaching Unit I: Concepts and Fundamentals 

Concepts about Software Engineering: understanding software development processes and associated practices 

Guiding questions 

• What is a project life cycle? 

• What are the phases of project management? 

• What are the knowledge areas of project management? 

• What is the difference between predictive and adaptive life cycle models? 

• How can a project’s success criteria be defined and evaluated throughout its life cycle? 
Program content Teaching strategy 

1. Software project life cycle 

1.1. Definition of a project life cycle; 

1.2. Objective of a project life cycle; 

1.3. Main characteristics of a project life cycle.  

Theoretical class in the classroom about the project life 

cycle. Expected Learning Results Learning level 

Expected Learning Results Learning level 

a. The student should remember the concept of a project life cycle.  Remember / Factual 

b. The student should understand the objectives of a project life cycle. Understand / Conceptual 

Program content Teaching strategy 

2. Phases of software project management 

2.1. Initiation, Planning, Execution, Monitoring and Control, Closing  

Project-Based Learning (PBL) – Beginning the 

development of the integrative project that will be 

presented at the end of the course. The activity involves 

defining the problem, scope, objectives, and success 

criteria, simulating the initial phase of a real project. 

In this unit, PBL is used as the primary strategy. 

Students begin research and development on a project 

that will be expanded upon in subsequent units). 

3. Project performance domains 

3.1. Stakeholders 

3.2. Team 

3.3. Approach and Life Cycle 

3.4. Planning 

3.5. Project Work 

3.6. Delivery 

3.7. Measurement 

3.8. Uncertainties  

Project-Based Learning (PBL) – Continuation of the 

development of the project to be presented at the end of 

the course; 

 

Flipped Classroom – students are divided into groups 

to present the performance domains of a project and 

how they were applied within the project that will be 

developed. 

Expected Learning Results Learning level 

c. The student must understand what the phases of a project are and how they are structured.  Understand / Conceptual 

d. The student must be able to correctly apply the phases of software project management.  Apply / Procedural 

e. The student must understand what the performance domains of a project are and how they are 

structured.  

Understand / Conceptual 

f. The student must be able to correctly apply the performance domains of software project 

management.  

Apply / Procedural 

Program content Teaching strategy 

4. Predictive and adaptive life cycle models 

4.1. Waterfall model 

4.2. Agile model  

Theoretical class in the classroom about the predictive 

and adaptive life cycle models 

5. Success criteria throughout the project 

5.1. Definition and Evaluation of Success Criteria of a Project  

Flipped Classroom – division of students into groups to 

present manners of evaluating the success criteria and 

how these items will be applied in their projects. 

Expected Learning Results Learning level 

g. The student must differentiate the life cycle models and understand their applications.  Analyze / Conceptual 

Apply / Procedural 

h. The student must evaluate the impact of the success criteria throughout the project life cycle.  Evaluate / Conceptual and Procedural 

 

Table A3. Planning of teaching unit III 

TEACHING UNIT III – MANAGEMENT METHODOLOGIES 

Prerequisites 
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Teaching Unit II: Project Life Cycle 

Concepts about Software Engineering: understanding software development processes and associated practices 

Guiding questions 

• What are project management methodologies? 

• What are agile management methodologies? 

• What is the Scrum? 

• What are the Scrum ceremonies? 

• What tools or techniques can be used to monitor progress in different phases of the life cycle? 

• What software can be used to assist project management? 

• What standards, guides and models deal with project management? 
Program content Teaching strategy 

1. Software project management methodologies 

1.1. Applicable Standards and Guidelines (PMBOK, ISO/IEC 12207, CMMI-Dev, 

MPS-BR) 

Flipped Classroom – dividing students into groups to present 

the standards and guidelines used in software project 

management 

2. Agile Project Management Methodologies 

2.1. Agile Manifesto  

Theoretical class in the classroom about agile methodologies 

and agile manifesto 

3. Agile management framework 

3.1.1. Scrum structure: roles, artifacts and ceremonies 

Practical Activity – Practical application of Scrum 

ceremonies, using project management software in a gamified 

format, within the context of the project initiated in Unit II. 

Expected Learning Results Learning level 

a. The student must understand the principles and values of the Agile Manifesto.   Understand / Conceptual 

b. The student must be able to structure and manage projects using the Scrum.  Apply / Procedural 

c. The student must understand and apply the Scrum framework to real projects. Apply / Procedural 

Program content Teaching strategy 

4. Software Project Management Tools and Techniques 

4.1. Monitoring techniques  

Flipped Classroom – dividing students into groups to present 

monitoring techniques. 

5. Software to support project management  Project-Based Learning (PBL) – Use of software in the 

project developed throughout the course 

Expected Learning Results Learning level 

d. The student must be able to apply project monitoring and control techniques.  Apply / Procedural 

e. With the support of a tool, the student must apply monitoring and communication 

techniques.  

Apply / Procedural 

 

Table A4. Planning of teaching unit IV 

TEACHING UNIT IV – HUMAN ASPECTS IN SOFTWARE PROJECT MANAGEMENT 

Prerequisites 

Teachins Unidade III: Management Methodologies 

Concepts about Software Engineering: understanding software development processes and associated practices 

Guiding questions 

• Who are the stakeholders of a project and why is it important to manage their expectations? 

• How do stakeholders influence the life cycle of a software project? 

• How to adapt the project management approach to different cultural contexts? 

• What are the main challenges of managing globally distributed teams and how to overcome them? 

• What strategies can be used to improve team collaboration? 

• What are the most common roles and responsibilities in a software project team? 
Program content Teaching strategy 

1. Stakeholder management 

1.1. Identification and classification 

1.2. Expectation and influence management 

1.3. Engagement and communication  

Theoretical class in the classroom on stakeholder management. 

2. Cultural diversity and inclusion 

2.1. Cultural contexts in projects 

2.2. Inclusion and diversity in teams  

Flipped Classroom – Discussion on how cultural diversity of 

stakeholders impacts a software development project; 

Presentation of professional experiences with people from 

different cultural and inclusive spectrums. 

Expected Learning Results Learning level 

a. The student should be able to understand how stakeholders influence a project.   Understand / Conceptual 

b. The student should be able to analyze the influence of stakeholders in the project life 

cycle.  

Analyze / Conceptual 

c. The student should be able to understand the cultural and inclusion challenges in 

software project management. 

Understand / Conceptual 

Program content Teaching strategy 

3. Teamwork and collaboration 

3.1. Principles of teamwork 

3.2. Collaboration in distributed teams 

3.3. Self-management in teams  

Theoretical class in the classroom about teamwork and 

collaboration. 

4. Roles and responsibilities in software projects 

4.1. Team structure 

4.2. Duties and responsibilities  

Theoretical class in the classroom about roles and 

responsibilities in software projects. 

Expected Learning Results Learning level 

d. The student should be able to understand the importance of collaboration and 

cooperative work. 

Understand / Conceptual 

e. The student should be able to understand the main roles and their functions within a 

project team.  

Understand / Conceptual 

Program content Teaching strategy 

5. Final project  Flipped Classroom – dividing the class into groups to present 

the project developed throughout the course. 

Expected Learning Results Learning level 

International Journal of Information and Education Technology, Vol. 16, No. 6, 2026

1441



  

  

  

  

   
   

  

     

     

     

 
  

  

     

     

     

      

 
  

  

 
  

  

     

 

  

   
   

  

     

     

   
 

 

     

     

 
  

 

     

     

     

     

     

     

     

     

     

     

     

     

      

 
  

  

 

  

   
   

  

     

 

   

     

     

     

 
  

 

 

 
  

  

     

   
 

  

 

  

   
   

  

     

     

      

     

     

     

     

International Journal of Information and Education Technology, Vol. 16, No. 6, 2026

1442

  

f. The student should be able to apply knowledge about software project management.  Apply / Procedural 

B. Teaching References 

Table A5. References of the contents of teaching unit I 

Content [1] [2] 
Others Standards (MPS.BR [38], CMMI [39], SWEBOK [7], 

PMBOK [8]) 

1. Project management concepts Ch. 22 (p. 607–610) Ch. 24 PMBOK (7th ed.): Section 1.2 - Project Management Fundamentals 

1.1. Project definition Ch. 22 (p. 607) Ch. 24.1 PMBOK (7th ed.): Section 1.2.1 - What is a project? 

1.2. Characteristics of a project Ch. 22 (p. 608) Ch. 24.2 PMBOK (7th ed.): Section 1.2.2 - Project Characteristics 

1.3. Difference between project and 

continuous operation 
Ch. 22 (p. 609) Ch. 24.3 

PMBOK (7th ed.): Section 1.2.3 - Projects vs. Operational Work 

2. Principles of project management Ch. 22 (p. 610–613) Ch. 24 PMBOK (7th ed.): Section 2 - Project Management Principles 

3. Objectives of a software project Ch. 23 (p. 635–638) Ch. 25 SWEBOK (v4.0): Chapter 1 - Introduction to Software Engineering 

3.1. Fundamental objectives Ch. 23 (p. 635) Ch. 25.1 CMMI (v3.0): Planning Practice - Setting Objectives 

3.2. Success criteria Ch. 23 (p. 637–638) Ch. 25.2 MPS.BR: Level G - Project Management (GPR1 - Success Criteria) 

4. Importance of software project 

management 
Ch. 22 (p. 607–610) Ch. 24 

SWEBOK (v4.0): Chapter 10 - Software Project Management 

4.1. Benefits of software project 

management 
Ch. 22 (p. 610) Ch. 24.4 

ISO 12207: Section 1 - Introduction to the Benefits of Project Management 

5. Impact on the organization Ch. 24 (p. 665–668) Ch. 26.8 (abstract) PMBOK (7th ed.): Section 1.3 - Organizational Impact 

 

Table A6. References of the contents of teaching unit II 

Content [1] [2] 
Others Standards (MPS.BR [38], CMMI [39], SWEBOK [7], 

PMBOK [8]) 

1. Software project life cycle Ch. 2 (p. 40–45) Ch. 2 SWEBOK (v4.0): Ch. 2 - Software Processes 

1.1. Definition of a project life cycle Ch. 2 (p. 40) Ch. 2.1 SWEBOK (v4.0): Ch. 2.1 - Process Definition 

1.2. Objective of a project life cycle Ch. 2 (p. 41–42) Ch. 2.2 
PMBOK (7th ed.): Section 1.2 - Project Management 

Fundamentals 

1.3. Main characteristics of a project life cycle Ch. 2 (p. 43–45) Ch. 2.3 SWEBOK (v4.0): Ch. 2.2 - Lifecycle Models 

2. Phases of software project management Ch. 23 (p. 635–645) Ch. 25 PMBOK (7th ed.): Section 3 - Performance Domains (implicit phases) 

2.1. Initiation, Planning, Execution, 

Monitoring and Control, Closing 
Ch. 23 (p. 635–645) Ch. 25 

PMBOK (7th ed.): Section 3.1 to 3.8 (phases distributed within 

domains) 

3. Project performance domains - - PMBOK (7th ed.): Section 3 - Performance Domains 

3.1. Stakeholders - - PMBOK (7th ed.): Section 3.1 - Stakeholders 

3.2. Team - - PMBOK (7th ed.): Section 3.2 - Team 

3.3. Approach and Life Cycle - - PMBOK (7th ed.): Section 3.3 - Approach Development 

3.4. Planning - - PMBOK (7th ed.): Section 3.4 - Planning 

3.5. Project Work - - PMBOK (7th ed.): Section 3.5 - Project Work 

3.6. Delivery - - PMBOK (7th ed.): Section 3.6 - Delivery 

3.7. Measurement - - PMBOK (7th ed.): Section 3.7 - Measurement 

3.8. Uncertainties - - PMBOK (7th ed.): Section 3.8 - Uncertainty 

4. Predictive and adaptive life cycle models Ch. 2 (p. 40–45) Ch. 2 SWEBOK (v4.0): Ch. 2.2 - Life Cycle Models 

4.1. Waterfall model Ch. 2 (p. 42) Ch. 2.3 SWEBOK (v4.0): Ch. 2.2.1 - Waterfall Model 

4.2. Agile model Ch. 3.3 (p. 69–72) Ch. 2.4 SWEBOK (v4.0): Ch. 2.2.3 - Agile Methods 

5. Success criteria throughout the project Ch. 23 (p. 637–638) Ch. 25.2 MPS.BR: Level G - Project Management (GPR1 - Success Criteria) 

5.1. Definition and Evaluation of Success 

Criteria of a Project  
Ch. 23 (p. 637–638) Ch. 25.2 

CMMI (v3.0): Monitoring Practice - Evaluate Performance 

 

Table A7. References of the contents of teaching unit III 

Content [1] [2] 
Others Standards (MPS.BR [38], CMMI [39], SWEBOK [7], 

PMBOK [8]) 

1. Software project management methodologies Ch. 22 (p. 607–613) Ch. 24 SWEBOK (v4.0): Chap. 10 - Software Project Management 

1.1. Applicable Standards and Guidelines 

(PMBOK, ISO/IEC 12207, CMMI-Dev, 

MPS-BR) 

- - 

PMBOK (7th ed.); ISO/IEC 12207 and ISO 21500; CMMI 

(v3.0); MPS.BR; SWEBOK 4.0 

2. Agile Project Management Methodologies Ch. 3.3 (p. 69–72) Ch. 2.4 SWEBOK (v4.0): Chap. 2.2.3 - Agile Methods 

2.1. Agile Manifesto Ch. 3.3 (p. 69) Ch. 2.4 SWEBOK (v4.0): Chap. 2.2.3 - Introduction to Agile Methods 

3. Agile management framework Ch. 3 (p. 65–75) Ch. 3 SWEBOK (v4.0): Chap. 2.2.3 - Agile Methods 

3.1.1. Scrum structure: roles, artifacts and 

ceremonies 
Ch. 3.3 (p. 70–72) Ch. 3.2 

SWEBOK (v4.0): Chap. 2.2.3 - Scrum; PMBOK (7th ed.): 

Section 3.3 (adaptable) 

4. Software Project Management Tools and 

Techniques 
Ch. 23 (p. 639–645) Ch. 25 

PMBOK (7th ed.): Section 4 - Tools and Techniques 

4.1. Monitoring techniques Ch. 24 (p. 665–668) Ch. 25.2 CMMI (v3.0): Monitoring Practice - Tracking Performance 

5. Software to support project management Ch. 23 (p. 645) Ch. 25.5 
PMBOK (7th ed.): Section 4.2 - Software Tools; SWEBOK 

(v4.0): Ch. 10.3 - Tools 

 

Table A8. References of the contents of teaching unit IV 

Content [1] [2] 
Others Standards (MPS.BR [38], CMMI [39], SWEBOK [7], 

PMBOK [8]) 

1. Stakeholder management - - PMBOK (7th ed.): Section 3.1 - Stakeholders 

1.1. Identification and classification - - PMBOK (7th ed.): Section 3.1.1 - Identifying Stakeholders 

1.2. Expectation and influence management - - PMBOK (7th ed.): Section 3.1.2 - Managing Engagement 

1.3. Engagement and communication - - PMBOK (7th ed.): Section 3.1.3 - Communicating with Stakeholders 

2. Cultural diversity and inclusion - - PMBOK (7th ed.): Section 3.2 - Teams (Implicit Cultural Contexts) 

2.1. Cultural contexts in projects - - PMBOK (7th ed.): Section 2.3 - Culture and Influences 

2.2. Inclusion and diversity in teams - - PMBOK (7th ed.): Section 3.2 - Teams (Implicit Diversity) 



  

3. Teamwork and collaboration Ch. 22 (p. 612-615) Ch. 24.5 SWEBOK (v4.0): Ch. 10.2 - Managing Teams 

3.1. Principles of teamwork Ch. 22 (p. 612) Ch. 24.5 PMBOK (7th ed.): Section 3.2.1 - Developing the Team 

3.2. Collaboration in distributed teams Ch. 22 (p. 614-615) Ch. 24.5 SWEBOK (v4.0): Ch. 10.2 - Distributed Teams 

3.3. Self-management in teams  Ch. 3.3 (p. 71-72) Ch. 3.2 PMBOK (7th ed.): Section 3.2.2 - Self-Organized Teams 

4. Roles and responsibilities in software 

projects 
Ch. 23 (p. 639-641) Ch. 25.3 

SWEBOK (v4.0): Ch. 10.1 - Project Organization 

4.1. Team structure Ch. 23 (p. 639) Ch. 25.3 PMBOK (7th ed.): Section 3.2 - Team Structure 

4.2. Duties and responsibilities Ch. 23 (p. 640-641) Ch. 25.3 CMMI (v3.0): Planning Practice - Defining Roles 

5. Final project  - - - 
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