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Abstract: Contribution: This paper examines the compliance of the Software Engineering (SE) program at Jordan University of Science 

and Technology (JUST) with the fifteen Software Engineering Knowledge Areas (SEKAs) established in the IEEE-CS SWEBOK. This 

research is the first to determine the scope of these knowledge fields in a SE undergraduate program curriculum.  

Background: Although the Institute of Engineering and Technology (IET) offers the SE undergraduate program at JUST, aligning it with 

the IEEE view of SE is essential.  

Research Questions: This research aims to answer some questions, such as how much the SEKAs’ topics are included in JUST's SE 

undergraduate program. How to eliminate the identified coverage gap.  

Methodology: Observe the coverage of the SEKAs' topics in the SE undergraduate program curriculum courses at JUST. Then, accordingly 

CLASSIFY theSEKAs into (a) Full-Compliance (e.g., when concerned Knowledge Area is fully covered across one or more of the SE 

undergraduate program curriculum' courses); (b) High-Compliance (e.g., when concerned Knowledge Area is highly covered); (c) Partial-

Compliance (e.g., when concerned Knowledge Area is partially covered); or (d) Poor-Compliance (e.g., when concerned Knowledge Area 

is poorly covered).  

Findings: This research concluded that the SE undergraduate program complies with the Software Requirements (SW-RQTs), Software 

Testing (SW-TS), SE Management (SW-MG), and Software Quality Knowledge Areas (SQKAs). The Software Design (SW-DS), SE 

Models and Methods, Computing Foundations (CFs), and Mathematical Foundations Knowledge Areas (MFKAs). c) Ensure that the 

software construction (SW-CN), maintenance (SW-MN), configuration management (SW-CM), and SE process knowledge areas are 

consistent and compliant. d) Unsatisfactory in the SE Professional Practice, SE Economics, and Engineering Foundation Knowledge Areas 

(EFKAs). 
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1. Introduction 

The Undergraduate Program in SE (SEUP) offered by JUST 

is accredited by the Institute of Engineering and Technology 

(IET). However, further expansion is required to ensure its 

readiness for additional accreditation, such as ABET. The 

discipline of SE is divided into fifteen Knowledge Areas, 

also known as SEKA, according to IEEE-CS SWEBOK. 

The SEUP's specialization courses are listed in Table 1. 

Table 1. The SE Courses At JUST 

 

This paper discusses the need for more coverage of the 

fifteen SEKAs in the SE undergraduate curriculum (SEUP) 

courses at JUST. These fifteen SEKAs are: 

1- SEKA#1 (SW-RQTs). This Knowledge Area (e.g., 

chapter 1 of the SWEBOK) concerns the SW-RQTs’ 

Elicitation, Analysis, Specification, Validation, and 

Management throughout the Software Product's 

Lifecycle [13, 19-26]. 

2- SEKA#2 (SW-DS). This Knowledge Area (e.g., 

chapter 2 of the SWEBOK) is about specifying the 

targeted Software Product per its Requirements [13, 27-

29]. 

3- SEKA#3 (SW-CN). This Knowledge Area (e.g., 

chapter 3 of the SWEBOK) is concerned with 

developing and constructing the targeted Software 

Product by its Design and Requirements [13, 30-34]. 

4- SEKA#4 (SW-TS ). This Knowledge Area (e.g., 

chapter 4 of the SWEBOK) is concerned with assessing 

the Outputs of the Software Product in comparison with 

its expected outputs [13, 35-40]. 

5- SEKA#5 (SW-MN). This Knowledge Area (e.g., 

chapter 5 of the SWEBOK) handles any new 
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Requirements or Changes in the Software Product's 

Operational Environment [13, 41]. 

6- SEKA#6 (SW-CM). This Knowledge Area (e.g., 

chapter 6 of the SWEBOK) concerns Configurational 

needs throughout the Software Product's Lifecycle [13, 

42]. 

7- SEKA#7 (SE Management). This Knowledge Area 

(e.g., chapter 7 of the SWEBOK) concerns the IEEE-CS 

Software Project Management Approach [13, 43-50]. 

8- SEKA#8 (SE Process). This Knowledge Area (e.g., 

chapter 8 of the SWEBOK) concerns the various Groups 

of Processes for SE [13, 51-67]. 

9- SEKA#9 (SE Models and Methods). This Knowledge 

Area (e.g., chapter 9 of the SWEBOK) concerns the 

various Groups of Models and Methods for SE [13, 68-

80]. 

10- SEKA#10 (Software Quality). This Knowledge Area 

(e.g., chapter 10 of the SWEBOK) concerns the various 

Aspects of Software Quality Assurance and Control 

Management [13, 81-98]. 

11- SEKA#11 (SE Professional Practice). This Knowledge 

Area (e.g., chapter 11 of the SWEBOK) concerns the SE 

Professional Aspects of Professionalism, Team Work, 

and Communication Skills [13, 99-100]. 

12- SEKA#12: SE Economics. This Knowledge Area (e.g., 

chapter 12 of the SWEBOK) concerns the various 

Aspects of SE Economics [13]. 

13- SEKA#13 (CFs). This Knowledge Area (e.g., chapter 

13 of the SWEBOK) concerns the various Computing 

Topics required for Software Engineering, including 

Programming, Databases, Networking, Computer 

Architecture, and so forth [13]. 

14- SEKA#14 (Mathematical Foundations). This 

Knowledge Area (e.g., chapter 14 of the SWEBOK) 

concerns the various Mathematical Topics required for 

SE [13]. 

15- SEKA#15 (Engineering Foundations). This Knowledge 

Area (e.g., chapter 15 of the SWEBOK) concerns the 

various Engineering Aspects required for SE [13]. 

This research work found that the SE undergraduate 

program is in: 

Please find the revised text below: 

1- Complete adherence to the SW-RQTs, SW-TS, SW-

MG(Software Project Management), and SQKAs. 

2- High-level adherence to the SW-DS, SE Models and 

Methods, CFs, and MFKAs. 

3- Partial adherence to the SW-CN, SW-MN, SW-CM, and 

SE Process Knowledge Areas. 

4- Low level of adherence to the SE Professional Practice, 

SE Economics, and EFKAs. 

The paper is structured into several sections. The 

Introduction is presented in Section 1, while Section 2 

elaborates on the related work. Section 3 details our research 

approach, and Section 4 covers the SEKAs included in the 

undergraduate program at JUST. The research findings and 

recommendations are summarized in Section 5, and Section 

6 concludes the paper. 

2. Related Work 

This section elaborates on many relevant SE Education 

publications. Garousi et al. [10-11] examined the 

collaboration between the Software industry and SE 

Academic Education to address the gap between the two 

communities. The authors concluded that collaboration 

between the two communities was inadequate, b) identified 

the various challenges causing such collaboration, and (c) 

recommended some strategies to overcome these 

challenges. Additionally, they analyzed the challenges new 

SE graduates face in their work. The authors claimed that 

such challenges were due to misalignment of the skills 

gained during their undergraduate studies. 

Meziane et al. [12] compared the Computer Science and SE 

Programs from their Knowledge Areas and concluded that 

numerous variations exist. 

Fox et al. [9] participated in teaching SE as Massive Open 

Online Courses (MOOCs) and Small Private Online 

Courses (SPOCs) to develop a SE curriculum. The authors 

asserted that MOOCs and SPOCs can improve the quality 

of SE courses, given that challenges can be discussed with 

numerous involved participants. The authors also stated six 

SE Education Challenges. (i) Students need more time to 

study the material they are given. (ii) SE Faculty members 

typically need more industrial expertise. (iii) As there are 

many SE methods, it takes time to choose and focus on one 

of them. (iv) There are few practical textbooks on SE out 

there. (v) Tools that support SE Methods are typically 

expensive. Thus, Academic institutions need help to host 

and deploy them, and the Industry always complains about 

the quality of SE Education. 

In their study, Qiu et al. [18] investigated the effectiveness 

of a problem-based learning approach using a blend of face-

to-face and e-learning environments in teaching SE 

principles and skills to undergraduate students. The authors 

reported that most participating students found this 

approach comfortable and performed better than expected. 

Bastarrica et al. [6] surveyed the importance and challenges 

in the SE students' projects. The authors found that the 

participating students' soft skills increased and accumulated 

while their technical challenges decreased. In addition, they 

indicated that the participating students stated that planning 
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their projects and collaboration were more problematic than 

they anticipated. 

Barzilay et al. [5] proposed a comprehensive SE course that 

included SE Fundamentals, Practices and Tools, 

Productization, and Technology Evolution. 

Dekhane et al. [8] emphasized the integration of projects of 

different domains into one interdisciplinary project. The 

authors analyzed their proposed work by providing SE 

students with authentic experiences. 

Daimi et al. [7] demonstrated a model for SE courses. Their 

model encompasses brainstorming, critical thinking, case 

methods, problem-based learning, trimming techniques, and 

opportunity recognition. 

This research is different from the related works mentioned 

above as it assesses the compliance of the SE curriculum at 

JUST with the SEKAs. It measures how much the 

curriculum covers these topics and expected learning 

outcomes. This research is unique as it is the first attempt to 

measure the coverage of SEKAs in any SE curriculum in 

terms of its contents and learning outcomes. References [14-

17] support this claim. 

3. Research Methodology 

The methodology employed in conducting this research 

study is outlined as follows: 

1- Separating the SEKAs into two groups. 

- SE Specialization-Realized Knowledge Areas 

(e.g., SEKAs#1-10). 

- SE Professional-Support-Relatable Knowledge 

Areas (e.g. SEKAs#10-15). 

2- Examining the coverage of the SEKAs in the SE 

Program Curriculum of JUST. 

- Observing the coverage of the Specialization-

Related Knowledge Areas topics in the 

Specialization courses in the curriculum. 

- Inquiring about topics related to professional-

support-related knowledge areas in the 

university, along with the college's required 

courses in the curriculum. 

3- Classifying the coverage of each SEKA in the 

curriculum into one of the following levels: 

- Full-Compliance. This indicates a full coverage 

of the concerned SEKA across one or more of 

the courses of the SE Curriculum. 

- High-Compliance. This indicates a high 

coverage of the concerned SEKA across one or 

more of the courses of the SE curriculum. 

- Partial-Compliance. This indicates a partial 

coverage of the concerned SEKA across one or 

more SE curriculum courses. 

- Poor-Compliance. This indicates poor coverage 

of the concerned SEKA across one or more SE 

curriculum courses. 

4- Analyzing the Integration of SEKA Main Topics 

within Course Learning Outcomes (CLOs): This 

stage involves categorizing the extent to which the 

core topics of each SEKA (SEKA) are covered in 

the curriculum's course learning outcomes (CLOs). 

The coverage of CLOs about each SEKA is 

evaluated and classified into distinct levels: 

- Full-Compliance. This indicates a complete 

declaration of all of the main topics of the SEKA 

as course learning outcomes (CLOs) across the 

courses of the SE Curriculum. 

- High-Compliance. This indicates a declaration 

of most of the major topics of the SEKA as 

course learning outcomes (CLOs) across the 

courses of the SE Curriculum. 

- Partial-Compliance. This indicates a declaration 

of some of the primary topics of the SEKA as 

course learning outcomes (CLOs) across the 

courses of the SE Curriculum. 

- Poor-Compliance. This indicates a declaration of 

none or a few of the main topics of the SEKA as 

course learning outcomes (CLOs) in the courses 

of the SE curriculum. 

5- Identifying the coverage gaps and making 

recommendations. 

6- Validating the research's primary objective's success to 

facilitate the potential ABET Certification of the SE 

Undergraduate Program of JUST. 

4. Results (SEKAs Coverage in the SE-Curriculum at 

JUST) 

4.1 Coverage of the SEKA#1 (SW-RQTs) 

SEKA#1 (SW-RQTs) appears fully covered in the SE 

Curriculum at JUST in the SE230 Fundamental of Software 

Engineering, SE321 SE Requirements, and SE430 SW-TS 

courses. Additionally, the main topics of this Knowledge 

Area are referred to as learning outcomes (CLOs) in the 

same courses. 
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Table 2. Coverage of SEKA#1 in the SE Curriculum at 

JUST 

 

4.1 Coverage of the SEKA#2 (SW-DS) 

Table III illustrates that SEKA#2 (SW-DS) appears to be 

comprehensively addressed within the SE-Curriculum at 

JUST across several courses, including SE210 Java 

Programming, SE220 Software Modelling, SE230 

Fundamentals of Software Engineering, SE310 Visual 

Programming, SE324 Software Architecture and Design, 

SE432 SE for Web Applications, and CS318 Human-

Computer Interaction. Moreover, the primary topics of this 

Knowledge Area are explicitly identified as learning 

outcomes (CLOs) within these courses. 

Table 3. Coverage of SEKA#2 In the SE Curriculum at 

JUST 

 

4.1 Coverage of the SEKA#3 (SW-CN) 

Table IV suggests that SEKA#3 (SW-CN) is partially 

addressed within the SE-Curriculum at JUST, notably in 

courses such as SE210 Java Programming, SE326 SE Lab 

1, SE230 Fundamentals of SE, SE310 C# Visual 

Programming, SE321 SE Requirements, SE324 Software 

Architecture and Design, SE430 SW-TS, SE440 Software 

Project Management, SE441 Software Quality Assurance, 

and SE371 Client-Server. Furthermore, several key topics 

from this Knowledge Area are explicitly stated as learning 

outcomes (CLOs) in specific courses, including SE210 Java 

Programming, SE310 Visual Programming, SE430 SW-TS, 

and SE440 Software Project Management. 

 

 

 

Table 4. The Coverage of SEKA#3 in the SE Curriculum 

at JUST 

 

4.2 Coverage of the SEKA#4 (SW-TS ) 

SEKA#4 (SW-TS ) appears to be fully covered in the SE 

Curriculum at JUST in the SE230 Fundamental of Software 

Engineering, SE430 SW-TS, and SE441 Software Quality 

Assurance courses. Additionally, the main topics of this 

Knowledge Area are referred to as learning outcomes (CLOs) 

in the same courses.  

Table 5. The Coverage of SEKA#4 in The SE Curriculum 

at JUST 

 

4.3 Coverage of the SEKA#5 (SW-MN) 

SEKA#5 (SW-MN) appears to be partially covered in the SE 

Curriculum at JUST in the SE230 Fundamental of SE and 

SE441 Software Quality Assurance courses. Additionally, 

none of the main topics of this Knowledge Area are deemed to 

be learning outcomes (CLOs) in these courses. 

Table VI. The Coverage of SEKA#5 in the SE Curriculum 

at JUST 

 

4.4 Coverage of the SEKA#6 (SW-CM) 

TABLE VII indicates that SEKA#6 (SW-CM) is partially 

covered in the SE441 Software Quality Assurance course 

that covers the various SW-CM topics, but without going 

into details. Additionally, none of the main topics of this 

Knowledge Area are deemed to be learning outcomes 

(CLOs) in this course. 
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Table 6. The Coverage of SEKA#6 in the SE Curriculum 

at JUST 

 

4.5 Coverage of the SEKA#7 (SE Management) 

TABLE VIII indicates that SEKA#7 (SE Management) 

appears to be fully supervised in the SE440 course. 

Furthermore, the main topics of this Knowledge Area are 

referred to as learning outcomes (CLOs) in this course. 

Table 6. The Coverage of SEKA#7 in the SE Curriculum 

at JUST 

 

4.6 Coverage of the SEKA#8 (SE Process) 

Table IX reveals that SEKA#8 (SE Process) is partially 

addressed within the SE-Curriculum at JUST, particularly 

in courses such as SE230 Fundamentals of Software 

Engineering, SE324 Software Architecture and Design, 

SE323 Software Documentation, SE440 Software Project 

Management, and SE441 Software Quality Assurance. 

Moreover, certain key topics from this Knowledge Area are 

explicitly outlined as learning outcomes (CLOs) in these 

respective courses. 

Table 8. Coverage of SEKA#8 in the SE Curriculum at 

JUST 

 

4.7 Coverage of the SEKA#9 (SE Models and Methods) 

Table X demonstrates that SEKA#9 (SE Models and 

Methods) is partially addressed within the SE-Curriculum at 

JUST, notably in courses such as SE220 Software 

Modelling, SE321 SE Requirements, SE324 Software 

Architecture and Design, SE440 Software Project 

Management, and SE441 Software Quality Assurance. 

Additionally, the primary topics of this Knowledge Area are 

integrated into the learning outcomes (CLOs) of the SE220 

and SE440 courses, further reinforcing their coverage 

within the curriculum. 

TABLE 9: Coverage of the SEKA#9 in the SE Curriculum 

at JUST 

 

4.8 Coverage of the SEKA#10 (Software Quality) 

Table XI states that SEKA#10 (Software Quality) appears 

to be fully covered in the SE430 SW-TS and SE441 

Software Quality Assurance courses. Additionally, the main 

topics of this Knowledge Area are referred to as learning 

outcomes (CLOs) in the SE441 course.  

Table 10. COVERAGE OF SEKA#10 IN SE 

CURRICULUM AT JUST 

 

4.9 Coverage of the SEKA#11 (SE Professional Practice)  

Table XII indicates that SEKA#11 (SE Professional 

Practice) needs to be improved in the SE440 course. 

Additionally, none of the main topics of this Knowledge 

Area are declared as learning outcomes (CLO) in this 

course. 

Table XII: Coverage of SEKA#11 in the SE Curriculum at 

JUST 

 

4.10 Coverage of the SEKA#12 (SE Economics) 

TABLE XIII indicates that SEKA#12 (SE Economics) 

needs to improve in the SE440 course. Additionally, none 

of the main topics of this Knowledge Area are deemed to be 

learning outcomes (CLO) in this course.  
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Table XIII: Coverage of the SEKA#12 in the SE 

Curriculum at JUST 

 

4.11 Coverage of the SEKA#13 (CFs) 

Table XIV highlights that SEKA#13 (CFs) is extensively 

covered within the SE-Curriculum at JUST across various 

courses, including SE210 Java Programming, SE225 SE 

Lab, SE230 Fundamentals of Software Engineering, SE310 

C# Visual Programming, SE321 SE Requirements, SE322 

Software Design, SE430 SW-TS, SE440 Software Project 

Management, SE441 Software Quality Assurance, and 

SE471 Client-Server. 

Table XIV: Coverage of SEKA#13 in the SE Curriculum 

at JUST 

 

4.12 Coverage of the SEKA#14 (Mathematical Foundations) 

SEKA#14 (Mathematical Foundations) appears highly 

regarded in the MATH241 Discrete Mathematics course. 

Table XV: Coverage of the SEKA#14 the SE-Curriculum 

at JUST 

 

4.13 Coverage of the SEKA#15 (EFKAs) 

TABLE XVI indicates that the JUST curriculum does not 

include SEKA#15 (EFKAs). 

 

 

 

Table XVI: Coverage of SEKA#15 in the SE Curriculum 

at JUST 

 

5. Discussion and Recommendations 

This research study examined the compliance of the SE 

curriculum with the SEKAs of the IEEE-CS SWEBOK.  

TABLE XVII provides a comprehensive overview of these 

in the SE Curriculum at JUST. 

As illustrated in TABLE XVII, the degree of compliance 

falls into one of four categories: Full (FULL = 100%), High 

(75% <= HIGH < 100%), Partial (50% <= PARTIAL < 

75%), or Poor (POOR < 50%). In addition to assessing the 

content coverage of the SEKAs within the SE Curriculum, 

this research also evaluates the explicit inclusion of the main 

topics of the SEKAs (Kas) as course learning outcomes 

(CLOs) within the curriculum. 

Table XVII: SE undergraduate curriculum Coverage of 

the SEKAs 

 

The primary outcome of this research indicates that the SE 

Undergraduate Program's Curriculum at JUST is: 

- High-to-Full Compliance: The research findings 

demonstrate a high-to-full level of compliance with 

SEKA#1 SW-RQTs, SEKA#2 SW-DS, SEKA#4 SW-

TS, SEKA#7 SE Management, SEKA#9 SE Models 

and Methods, SEKA#10 Software Quality, SEKA#13 

CFs, and SEKA#14 Mathematical Foundations within 

the SE Undergraduate Program's Curriculum at JUST. 

- Partial Compliance: The analysis indicates a partial level 

of compliance with SEKA#3 SW-CN, SEKA#5 SW-MN, 

SEKA#6 SW-CM, and SEKA#8 SE Process within the 

SE Undergraduate Program's Curriculum at JUST. 

- Poor Compliance: The examination reveals poor 

compliance with SEKA#11 SE Professional Practice, 

SEKA#12 SE Economics, and SEKA#15 EFKAs within 

the SE Undergraduate Program's Curriculum at JUST. 
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Table XVIII: SE undergraduate curriculum compliance 

with the SEKAs 

 

The SE Curriculum at JUST must address partial or poor 

compliance/coverage. Therefore, the author proposes the 

following recommendations:  

1- Introduce New Courses to Address SEKA Gaps: 

— Implement a dedicated course on SW-CN, drawing 

from the content outlined in chapter 3 of the IEEE-

CS SWEBOK. 

— Introduce a course focused on SW-MN, 

incorporating materials from chapter 5 of the IEEE-

CS SWEBOK. 

— Develop a course covering SW-CM, utilizing 

resources from chapter 6 of the IEEE-CS 

SWEBOK. 

— Establish a course dedicated to the SE Process, 

integrating concepts from chapter 8 of the IEEE-CS 

SWEBOK. 

— Create a course centered on SE Professional 

Practice, incorporating principles from chapter 11 of 

the IEEE-CS SWEBOK. 

— Introduce a course on SE Economics, drawing from 

content outlined in the chapter of the IEEE-CS 

SWEBOK. 

— Implement a course covering EFKAs, utilizing 

materials from chapter 15 of the IEEE-CS 

SWEBOK. 

2- The SE441 Software Quality Assurance course is a core 

rather than an elective course. 

6. Conclusions 

This paper evaluates the compliance of the SE 

Undergraduate Program at JUST with the fifteen SEKAs 

outlined in the IEEE-CS SE Body of Knowledge 

(SWEBOK). SEKA#1 SW-RQTs, SEKA#2 SW-DS, 

SEKA#4 SW-TS, SEKA#7 SE Management, SEKA#9 SE 

Models and Methods, SEKA#10 Software Quality, 

SEKA#13 CFs, and SEKA#14 Mathematical Foundations 

were found to be fully or highly covered. However, 

SEKA#3 SW-CN, SEKA#5 SW-MN, SEKA#6 SW-CM, 

and SEKA#8 SE Process were only partially covered. 

Moreover, SEKA#11 SE Professional Practice, SEKA#12 

SE Economics, and SEKA#15 EFKAs needed better 

coverage within the curriculum. To address these 

deficiencies, the author recommends adding specialized 

courses to cover the partially or poorly covered SEKAs 

comprehensively. These include SEKA#3 SW-CN, 

SEKA#5 SW-MN, SEKA#6 SW-CM, SEKA#8 SE Process, 

SEKA#11 SE Professional Practice, SEKA#12 SE 

Economics, and SEKA#15 EFKAs 
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