
  

 

Abstract—Requirements engineering process showed that it 

has the potential to affect software development process and 

consequently cause unexpected problems in the produced 

software. Reducing the likelihood of such issues requires proper 

preparation for software engineering students during their 

undergraduate studies to reduce the gap between theory and 

practice. Students must develop the soft skills that are needed to 

practice software engineering activities, especially 

requirements engineering. Accordingly, encouraging students 

to learn and practice requirements engineering concepts and 

activities are required. Students undertake the requirements 

engineering course in one semester, where the lecturer focuses 

on delivering the theoretical concepts to students which creates 

teacher-centred learning. It is difficult for students to develop 

the required critical thinking and communication skills that 

enable them to solve real-world problems in such a 

teacher-centred environment. This study uses Project-Based 

Learning (PBL), Social Networking Sites (SNSs) and cloud 

enhanced communication to design a non-traditional teaching 

approach to improve students’ learning and to achieve a 

learner-centred learning environment in a requirements 

engineering course. The developed approach was applied to a 

requirements engineering course at our university to investigate 

its effectiveness and its impact on students’ learning ability. The 

students in the investigational group learned with the new 

method; however, the students in the control group learned 

with the traditional learning method. The results of our 

experiment show that the proposed approach significantly 

improved the achievement, motivation and attitude of our 

students as well as their ability to approach and solve 

real-world problems.   

 
Index Terms—Project-based learning, RE education, social 

networks sites (SNSs) for education, teaching requirements 

engineering. 

 

I. INTRODUCTION 

A specific problem related to teaching software 

engineering courses is related to teaching requirements 

engineering. In Jordan, teaching and learning Requirements 

Engineering (RE) is a principal subject for a four-year course 

to get the Undergraduate Degree in Software Engineering. 

According to the program, students generally undertake a 

complete requirements engineering module. After finishing 

the module, students are expected to be able to: select and use 
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proper elicitation techniques according to the problem to be 

solved, evaluate and analyse the elicited requirements, 

document the requirements and validate the Software 

Requirements Specification (SRS). 

After teaching the course for university students in the 

Department of Software Engineering at Philadelphia 

University/ Jordan, we specified some of the problems 

related to teaching the course. Moreover, we have noticed 

that students‟ performance in graduation projects does not 

match the efforts that are done during the requirements 

engineering course, which indicates that a problem is being 

there. For further investigation of the problem sixteen 

interviews were conducted with students undertaking the 

course and lecturers in the department. 

We have refined the topics of requirements engineering 

module over the last five semesters based on the feedback 

received from our students, from the internal examiner and 

the supervisor of the graduation projects in our department. 

We found that the problem is with the teaching approach that 

is in use and we recognized that new creative approaches for 

teaching are required.  

In this paper, we propose the Social RE-PBL approach 

which we have tested in our department. To examine its 

usefulness, we provide a direct comparison between a class 

that was taught using traditional classroom education (both 

lectures and tutorials) and a class that was taught using the 

Social RE-PBL creative approach.  The Social RE-PBL 

approach applies Project-Based Learning (PBL) and 

combines it with the use of Social Networking Sites (SSNs) 

(mainly, Facebook Messenger groups), the File Storage 

Service (Google Drive) and the File Syncing service (Google 

Docs). 

Students seem to have a better understanding of the 

concepts in class after sharing and exchanging ideas. Our 

teaching philosophy is based on real-time interactive learning 

using SSNs. This interaction has the potential to help in 

improving students‟ performance in practice -as students are 

motivated to use social networks- and to help students to 

realize and better understand the concepts that are learned 

during the course. The remainder of the paper explains the 

research design, the proposed approach and our results in 

detail.  

 

II. RELATED WORK 

A. Teaching Requirements Engineering Background 

The requirements Engineering process is an essential part 

of the software development process. It is a spiral process 
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that has a set of activities which need to be fulfilled. RE is 

concerned with real-world goals of software systems, their 

functions, constraints and the relationship of these factors 

and their effect on the correct specification of software 

evolution and behaviour over time [1]. 

Software development research has found that 

requirements activities that are undertaken are the leading 

causes of failures and deficiencies of software systems and 

deviations or elimination of any of these activities contribute 

to producing a software product that does not satisfy 

stakeholders‟ needs [2]. 

The lack of skills and knowledge of the software engineers 

who are responsible for the RE process have a direct impact 

on such failures and deficiencies [3]. Proper teaching of RE 

at the university level has a key impact on building the 

required skills for this occupation [4].  

B. Project-Based Learning (PBL) 

PBL assumes that students require opportunities to build 

up knowledge through real-world problem solving where 

students ask and refine questions, formulate and conduct 

research, collect, investigate and analyse data to conclude 

and document results [5]. Furthermore, students develop 

knowledge and understanding of the concepts while 

inspecting and investigating a problem by searching different 

resources and benefiting from their teachers‟ guidance and 

instructions [6].  

Technical knowledge is crucial for the software 

development process, however, communication skills, 

working in a group, assigning tasks and monitoring the work 

progress as well as taking responsibility for making choices 

are required skills for the software development process [7]. 

There are lots of defenders of students‟ engagement in 

solving real-world problems that involve real stakeholders 

through project work [8]-[10]. 

In this paper we are supporters for such engagement, thus 

we provide a teaching approach that focuses on interactive 

social learning through projects that involve direct 

interaction with real stakeholders instead of simulated 

stakeholders. Such an approach helps students to develop the 

required skills and to help them to approach real projects in 

the future. 

C. The Use of Social Networks Sites (SNSs), Cloud 

storages Services and File-Sharing Services in Education 

Social networks are public, internet-accessed, cloud-based, 

social interaction environments that have the potential to 

change the way people interact with each other [11]. They are 

commonly used by users for communication and interaction; 

however, many researchers believed that they can be used as 

educational tools which have a positive impact on learning 

[12]-[14]. For example, Facebook is a social network that is 

used for educational purposes as an educational tool 

[15]-[17]. In their study [18] confirmed former results in the 

literature in regard to the usefulness of Facebook (a Social 

networking site) for learning; that Facebook provides key 

approaches for learning and it is useful for effective 

communication between peers. Moreover, C. Lampe et al. 

[19] investigated how do students perceive using Facebook 

for classroom-related collaborative activities and found that 

using social media tools improved students' self-efficacy and 

create students who are motivated to communicate with 

others. 

N. Madhav et al. [20] stated that using cloud enhanced 

communication amongst peers and lecturer has the potential 

to help with their project and assignment submissions. 

Furthermore, Y. Huang [21] studied the intention of students 

to use Google Docs and Google Slides as collaborative 

learning tools and found it to be positive. 

L. Qin et al. [22] examined the efficiency of using Google 

Drive and its relationship with the performance of team 

members', they identified that computer self-efficacy and the 

quality of teamwork have a key effect on the application of 

cloud-based collaboration services amongst team members. 

This study makes use of Social Networks (Facebook 

Messenger groups), File Storage Service (Google Drive) and 

the File Syncing Service (Google Docs) to develop an 

approach to teaching RE. 

 

III. RESEARCH DESIGN 

For this study we built a 4-phase research method; Phase 1: 

study the need for a new approach to focus on solving 

real-world problems in the learning environment for 

undergraduate students at the department of software 

engineering, Philadelphia University, Phase 2: develop and 

test the Social RE-PBL approach emphasizing on 

cognitive-communication skills in the learning environment 

for undergraduate students at the department of software 

engineering, Philadelphia University, Phase 3: examine the 

use of Social RE-PBL approach in the learning environment 

for undergraduate students at the Department of Software 

Engineering, Philadelphia University, and Phase 4: evaluate 

the Social RE-PBL in the learning environment for 

undergraduate students at Department of Software 

Engineering, Philadelphia University. 

In Phase 1, we have investigated the need for an interactive 

approach that focuses on cognitive-communication skills in 

the learning environment for undergraduate students at the 

department of SE, Philadelphia University. To accomplish 

our investigation, we have conducted eleven interviews with 

students who finished the course with the traditional teaching 

method. We tried to identify the needs from the target 

learners and to find out the difficulties they have faced in 

understanding the basic concepts of requirements 

engineering. Four students from this group have already 

graduated and are working in different companies. The other 

seven students have finished the course and they are 

undertaken the next course in their study plan which is 

“Software Architecture” module. Then, we conducted four 

interviews with four lecturers (one of them is the supervisor 

for graduation projects) to find the challenges, problems and 

to know the opportunities. Our solution is based on the 

analysis of students‟, lecturers and stakeholders needs. 

Moreover, one interview was conducted with a Senior 

Manager in Software Development.  

After analysing the content of our interviews, we could 

organize the information into challenges and opportunities. 

Details of the themes are described in Table I. 
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TABLE I: ANALYSIS OF THE INTERVIEWS 

 Problems and 

Challenges 

Opportunities 

Graduated 

Students 

Working in  

Companies  

A way of 

communication and a 

language that can be 

understood by all 

parties. 

Distressed start 

because this is the first 

real –world project 

Application of 

knowledge via real 

projects 

 

Training and practice in 

a real-working 

environment  

 

 

Lecturers 

There is no enough 

time to give students 

the opportunity to 

practice what they are 

learning 

Dealing with real 

stakeholders is 

difficult because of 

their time   

Training and practice in 

a real-working 

environment  

Engagement of 

students in real-world 

problems and 

collaboration between 

learners, educators, and 

stakeholders. 

 Sharing the elicited 

requirements with 

stakeholders and 

educators at the same 

time (distributing the 

requirements to 

educators and to 

different stakeholders). 

Senior 

Manager in 

Software 

Development 

Lack of confidence 

when approaching 

their first real-world 

project. 

Lack of 

communication skills 

and problems with 

understanding 

stakeholders‟ needs.  

Engagement of 

students in real-world 

problems and 

collaboration between 

learners, educators, and 

stakeholders. 

 

In phase 2 a Social RE-PBL approach was designed and 

reviewed many times, Fig. 1 depicts the approach. To address 

all the challenges and to invest the opportunities we 

established the Social RE-PBL framework as shown in Fig. 2. 

Interactive learning can be achieved through collaborative 

working groups and learning from reflection on students‟ 

learning experiences. 

As shown above, Students are expected to practice the 

activities of the RE process during the semester. Traditional 

lectures are delivered to students who start building up their 

groups from the first week in the semester and who have to 

prepare their projects‟ proposals which have to be shared 

through a Facebook Messenger group (which is created for 

the purpose of communication between registered students 

and the lecturer) and have to be approved by the lecturer. 

Students have to apply the RE process that they learn in 

class on their projects and have to share their artifacts on 

Google Drive with both stakeholders and lecturer who give 

their feedback and comments and, in most cases, introduce 

some modifications. Students‟ work has to be supervised by 

the lecturer through the sharing services to make sure that 

students are not left and that they are working toward 

achieving their specified goals. 

The following (Table II) are the deliverables that are 

expected to be submitted by each group and the deadline for 

the submission through the semester. 

In Phase 3, the model was applied and examined. Students 

were asked to make groups for conducting a real-world 

project for each group. Students in each group are asked to 

share their ideas through the Facebook Messenger group, and 

they were asked to apply each step that is explained in the 

class to their project which must include direct interaction 

with stakeholders. As mentioned previously, students were 

asked to share their artefacts on Google Drive with 

stakeholders and with the lecturer to receive the lecturers‟ 

and stakeholders‟ feedback, comments and modifications. 

Students‟ work was supervised by the lecturer through the 

sharing services who make sure that students are not left. In 

addition to monitoring the groups, the lecturer was 

responsible for monitoring the team meetings. 
 

TABLE II: PROJECT DELIVERABLES 

Deliverables Deadline Scope Shared with 

Project 

proposal  

End of 

week 1 

Team Lecturer  

Elicited 

Requirements 

End of 

week 6 

Individual Lecturer and 

Stakeholders 

Evaluated 

Requirements 

End of 

week 9  

Consistency and 

risk Analysis are 

supervised by the 

lecturer 

(Collaborative team 

work) 

Prioritisation and 

Comparison 

between 

Alternatives  

(team and 

stakeholders) 

Lecturer 

 

 

Lecturer 

Draft SRS End of 

week 13 

(Work is shared on 

Google Docs- team) 

Lecturer and 

Stakeholders 

Validation  End of 

week 15 

Team work Lecturer and 

stakeholders 

Final SRS Beginning 

of week 16 

Team  Lecturer and 

stakeholders 

 

Students‟ work was then assessed where student‟s marks 

were given on the individual assignments (20%) and team 

deliverables (80%). Deliverables, as demonstrated in Table II, 

included elicitation documents such as interviews transcripts, 



  

prioritisation of requirements and SRS. Marks were also 

given on both group and individual presentations. Team 

members may contribute differently, so each team member 

was asked to rate their colleagues‟ work and to give a 

percentage that represents each student‟s contribution to the 

team effort. Moreover, when submitting deliverables 

students were asked to submit the contribution percentage for 

each member and a reflection report to help in the assessment 

process.  

Thus, the approach is based on developing proper 

assessment tasks as well as creating appropriate assessment 

methods and tools. Then students‟ results are implemented 

and analysed. Finally, students‟ final marks are calculated 

from the previous assessments. 

In phase 4, the approach was evaluated by the lecturer and 

a questionnaire was distributed to students for evaluation 

purposes. Details on the evaluation process come in the next 

section. 
 

 
Fig. 1. Social RE-PBL approach. 

 

 
Fig. 2. Social RE-PBL framework. 

 

IV. EVALUATION OF SOCIAL RE-PBL APPROACH 

A. Evaluation of Students’ Results 

The aim of this study is to collect information that would 

help us to assess and improve the requirements engineering 

teaching process. At the same time, the study targeted 

assessing the relationship between improving the 

requirements engineering teaching process and students‟ 

performance. Therefore, students‟ Grades and assessment 

results are analyzed. Lecturers are most likely to rely on 

students‟ grades in exams and other assessments to measure 

whether the completed course met its proposed objectives 

and learning outcomes. Moreover, students‟ demonstration 

of competency in learning outcomes and their feedback on 

the course can be used to judge the success of the course. 

The effectiveness of the approach that is proposed to 

achieve such improvement is tested on the requirements 

engineering course, where two groups of students were 

selected: 

1) The control group which has 18 students (Group A): The 

2017 intake students who took the requirements 

engineering course in September 2018 (learned with the 

traditional learning method). 

2) Investigational group which has 16 students (Group B): 

The 2018 intake students who took the requirements 

engineering course in September 2019 (learned with the 

new approach). 

Students in Group B achieved better results and their 

marks were away better than students in Group A. They also 

showed a better understanding of the concepts and 

demonstrated the ability to work in a team and to be an 

effective team member. When compared to the students in 

Group A, students in Group B developed better 

communication skills through experiencing real projects and 

through enhanced students‟ engagement levels. 

Students in the investigational group also showed that they 

can keep learning from the project through guided reflections. 

This could be beneficial for lecturers as well where they can 

pick up and assess students‟ accomplishments and projects 

from students‟ e-portfolios.  

Moreover, the proposed approach proved that it could 

provide a strategy that helps students to achieve long-term 

archiving of their work. The primary role is that they also can 

use those artefacts for supporting and connecting the learning 

across courses by using such artefacts to complete their 

projects in other modules such as the Software Architecture 

module. 

B. Evaluation Using Five-Point Likert Scaling 

Students in the two groups received a feedback survey to 

know their thoughts about the Social RE-PBL approach. 

Each item in the survey was quantified by a Likert-scale of 1 

to 5 (1 = Very Poor [VP], 2 = Poor [P], 3 = Fair [F], 4 = Good 

[G], 5 = Excellent [E]). Simply, we can use Likert scaling to 

measure students‟ attitude toward engineering and 

technology [23]. This method is accepted because 

constructing and modifying this kind of scaling is easy and it 

has proved good reliability through collecting and analyzing 

an extensive quantity of data with less effort and time [24]. 

The results in Fig. 3 below showed that after teaching with 

traditional approach students showed poor understanding of 

the terms and concepts as well as of the RE activities where 

78% (14 out of 18) evaluated their understanding of the 

concepts, terms and activities as poor. On the other hand, 
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students who were taught using Social RE-PBL showed 

better understanding where 88% (14 out of 16) of students in 

Group B answered that they have excellent understanding of 

the concepts, terms and activities. This demonstrated the 

ability of Social RE-PBL to improve students‟ 

understanding. 
 

 
Fig. 3. Five-point Likert scaling results. 

 

V.  LIMITATIONS 

A. Limitations of the Study 

The first limitation of our research is that the sample size 

could be bigger so that we can get more trusted results. 

Students‟ evaluation of the used approach maybe subjective 

and could be affected by their results in the course. Therefore, 

we distributed the survey to students before seeing their final 

grades. 

B. Limitations of the Social RE-PBL  

Lecturers showed negative impression toward the effort 

and the use of the tools that are required for the assessment 

process. Moreover, they had concerns regarding to the 

frequency with which assessment data are shared. Here, we 

specified the need for sharing our research results with the 

lecturers in the department to show its effectiveness. 

Moreover, we considered studying the factors that can 

contribute positively to the adoption of such teaching and 

learning methodologies by lecturers. 

On the other hand, students who learned using Social 

RE-PBL complained from the amount of work and the 

number of hours that they have to spend each week. Also, 

students considered addressing the amendments of both 

educators and stakeholders as the biggest challenge that they 

have faced.  

Taking everything into account, we can say that our 

limitations are acceptable especially because we tried to 

minimize them as possible.  

 

VI. CONCLUSION AND FUTURE WORK 

To conclude, experiencing Social RE-PBL helped us to 

prove and validate its power and ability to support students‟ 

learning where students took exceptional responsibility and 

seem to have a better understanding of the concepts in class 

after sharing and exchanging ideas. Our teaching philosophy 

is based on real-time interactive learning using social 

networks. This interaction has the potential to help in 

improving students‟ performance in practice as students are 

motivated to use social networks. Moreover, we found out 

that the described approach has the potential to strengthen the 

relationship between the learners, educators and stakeholder, 

where the involvement of members from multi disciplines 

inspires, encourages, enhances students‟ learning and helps 

to create students who are motivated to achieve their targets. 

Also, such integration between SNSs and PBL creates 

opportunities for developing creative experiences in 

requirements engineering education. Therefore, Social 

RE-PBL helped students to realize and better understand the 

concepts that are learned during the course. 

Students talked about their concerns and worries because 

of what they think and of what they know from their 

colleagues who graduated about moving from studying to 

working environment.  They also expressed their feeling 

regarding presenting their work and with regard to dealing 

with real stakeholders. They disbelieved that they can 

develop solutions that meet stakeholders‟ needs and views. 

Our results demonstrated the efficiency of Social RE-PBL in 

reducing this gap between study and practice where students 

gain real-world experience and deal with real stakeholders. In 

future, Social RE-PBL can be applied to another module with 

a bigger number of students to examine its efficiency in 

reducing this gap between study and practice. 
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