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The diverse student body at Queen Mary University of London requires an effective approach to 

ensure equal opportunity in higher education. This includes promoting equality, inclusion, equity, 
and access to services. To address this, we present a case study about a redesigned cloud computing 

module to enhance student engagement, employability, and intercultural learning. The module's 

learning outcomes are based on the students' graduate attributes and cross-disciplinary abilities, as 
defined by professional frameworks. To support equal opportunity and facilitate multicultural 

growth, we have updated the education and learning model to include innovative teaching methods 

and materials for efficient curriculum delivery. This study establishes the foundation for an action 

research review of cloud computing that aims to create an inclusive curriculum.  
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INTRODUCTION   

The COVID-19 pandemic prompted the relocation of classes to online platforms in the 2019–20 

academic year (Singhal et al., 2020). Therefore, it required educators to revise the previous 

curriculum to make it more flexible for both in-person and online education, which is necessary to 

keep students engaged (Naeem et al., 2022). If we want to help learners from all over the world 

participate in multicultural development, we need to revamp the teaching and learning model to make 

it work better with both online and in-person delivery of course materials to meet the needs of the 

current education system (Gill et al., 2022). However, redesigning the curriculum cannot be 

completed without first addressing examination, feedback, and evaluation methods. So, there is a 

need to redesign the curriculum to increase the participation of students and promote job prospects in 

diverse educational settings, which will further enhance equity and multicultural integration in 

academic institutions around the globe.   

Within the context of the COVID-19 pandemic, a comparable effect was observed at Queen Mary 

University of London (QMUL), a UK Russell Group University with a diverse and growing student 

body. Within the School of Electronic Engineering and Computer Science programmes are also seeing 

continued growth in the number of students enrolling and an increase in the diversity of students. To 

understand this, we have considered a case study of a redesigned curriculum and assessment that 

showcases how we revised the cloud computing module to enhance student engagement, 

employability, and intercultural learning.  



The cloud computing module is offered as part of the Master of Science (MSc) in Computer Science 

and Big Data programmes within the school. In the years 2020–21, which coincide with the 

experiences of educators all throughout the sector during the COVID-19 pandemic, promoting student 

engagement has proven to be a challenging task for this particular module (Gill et al., 2022). Early 

findings from module evaluation showed that students were disconnected, reluctant, and not 

interested in attending in-person courses. In 2020, research showed that just 30% of participants 

completed and submitted their assignments on time while delivering this module in-person (Gill et 

al., 2023a). According to the students' feedback, completing the assignment individually is 

challenging and time-consuming. In addition, the assignment necessitated a high level of 

technological expertise, which not all students—including continuing students, software engineers, 

and professional cloud experts—possessed. Several alumni of our cloud computing course have 

spoken about how important it is to collaborate or work as a team to develop cutting-edge abilities 

that will serve them well in their future endeavours (Singhal et al., 2020). In order to help students 

succeed in their careers, it is necessary to improve their active engagement, participation, teamwork, 

and management abilities (Adam et al., 2011). Informal observations of practice and discussions with 

colleagues teaching comparable modules at other universities (such as Imperial College London, 

University of Birmingham, University of Glasgow, and the University of Melbourne) have 

determined this. In order to assess and enhance current practice within the QMUL module, empirical 

evidence must take into account a number of crucial factors, as illustrated in Figure 1. These include 

outcomes of evaluations, reflection logs, informal discussions with learners, focus groups, peer 

observations, and input from learners. The successful implementation of the proposed plan will 

contribute to the establishment of an inclusive framework for cloud computing education.  

 
Figure 1: Important factors are considered for module redesign 

Motivation and Contributions  

Feedback about the career advancement of current students, graduates (who are working in cloud-

based companies), and prominent academics from Imperial, Birmingham, and the University of 

Melbourne who are teaching cloud computing or distributed computing was considered in order to 

assess the effectiveness of this module in enhancing students' employability. For instance, if a student 

is using outdated tools or technology for lab exercises or assignments, this might be upgraded to make 

future students more marketable to potential employers (Ford et al., 2021). This input was gathered 

through alumni contacts and helped stakeholders identify important limitations. To support the design 

of an inclusive curriculum, we have considered the comments from colleagues and peers in order to 

adapt the module better based on their constructive experiences. In order to improve employability 
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and teamwork skills, coursework centred on collaboration was developed with the help of industry 

professionals from CloudScalar UK, MH-IT & Service GmbH Berlin-Germany, and Microsoft USA. 

Working in a team creates an opportunity for students to collaborate with peers who may have varying 

levels of experience, perspectives, and cultural backgrounds (Hoegl & Gemuenden, 2007).  Figure 2 

has determined various major challenges based on student input, the evaluation results provided 

inferences, and the contribution of other stakeholders, motivating us to create an innovative research 

strategy for cloud computing and facilitate a sustainable education system for it. To tackle these 

challenges, a previous study was reviewed that determined how well a new interactive lab activity 

that relies on student teams may enhance the learning experience of cloud computing course 

participants (Serrano et al., 2019). Previous studies have explored the extent to which lab activities 

rely on student teams (Ryan & Tilbury, 2018). By taking this route, students can get the help they 

need from faculty, administrators, and other school and university members to advance in their chosen 

fields.   

 
Figure 2: Practical obstacles of significance in facilitating a long-term educational environment for 
cloud computing 

 

One of our goals in redesigning the curriculum of the cloud computing module was to help students 

better comprehend and value one another's cultural backgrounds. Fundamental principles of an 

equitable society include recognising the equality of all people, promoting inclusion, diversity, equity, 

and providing opportunities for everyone (Gill et al., 2023b). In addition, this redesigned course 

demonstrates how higher education delivery might offer students the “practice of freedom” they need 

to critically analyse and engage in changing their environments through multiculturalism promotion 

in group projects and so on (O’Brien et al., 2022). Redesigning the cloud computing module supports 

students engaging in assessment, which is a novel approach to promoting fair and equitable evaluation 

procedures and addressing assessment equity concerns through the integration of a group project 

centred on teamwork (Clifford & Montgomery, 2017). When it comes to group projects, each student 

gets to choose a team. Throughout the think-pair-share process that culminates in the group project, 

every student will get fair instruction and assistance in comprehending this idea, whether working 

alone or in a team. In order to narrow the achievement gap among students with different backgrounds 

and boost student engagement, performance, and employment prospects (Hager et al., 1994), we have 

implemented significant new approaches to instruction, evaluation, and measurement as part of the 

cloud computing module's redesign. For instance, while teaching online or in person, we have utilised 

various engagement strategies or methodologies to boost student engagement, such as web-based 

quizzes using Mentimeter or Kahoot during teaching to test the delivery of every lecture, teamwork-

based group projects using think-pair-share activities, and H5P-based videos to activate prior 

knowledge. The new summative assessments for this module comprise a written test, a lab quiz, and 

a group project. In addition to two Mentimeter quizzes administered during live sessions and 
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responses based on QMPLUS (the Moodle-based online learning environment that everyone at 

QMUL uses) at halfway and at the end of each module, students were provided with a Google Form 

survey after each session. The use of the newest tools for formative and summative evaluations, such 

as the Mentimeter or Kahoot-based web-based tests, enhances students' engagement, involvement, 

and learning in a multicultural environment (Parson & Ozaki, 2020).  

ANALYSIS OF LITERATURE AND BACKGROUND 

The present study provides the groundwork for our action plan, which will enable a cloud computing 

educational setting that is both online and designed for prolonged existence (Gill et al., 2023c). For 

instance, a mobile device-based interactive learning technique for e-learning was created throughout 

the COVID-19 pandemic (Singhal et al., 2021). Members of the research panel were faculty members 

from QMUL. Project completion was facilitated via collaborative efforts at the University of 

Petroleum and Energy Studies (UPES) in India. Using this strategy, the learning capacity of learners 

was enhanced, leading to a 66.9% rise in the mean score across two science and technology domains. 

In order to provide an endured digital classroom, we want to incorporate this strategy into our cloud 

computing course as a result of its success at an Indian university. Additionally, a group effort at 

Indiana University was investigated in an effort to raise students' engagement, focus, and interest 

(Cavinato et al., 2021). Students' motivation and interest in studying are increased through 

collaborative, hands-on learning activities, according to comments made by 6000 university students. 

Students' perceptions of the enhanced interactivity led to improvements in focus, attendance, 

technical skills, and beneficial relationships with peers. According to the findings, students have a 

better chance of succeeding when their deadlines are given greater flexibility. With this proof, we can 

improve the cloud computing module's participation and collaborative work. Research by Gunawan 

et al. (2017) examined the effects of online electrical current education on students' ability to solve 

problems and found that students benefited from having trained demonstrations to guide their lessons. 

This may be utilised for our empirical study project aimed at enhancing collaboration abilities. Cloud 

computing demonstrations will also have access to Amazon Web Services (AWS) cloud-based 

training through the AWS Programmes for science and education, which will help them learn more 

and prepare them for the future.  

Participants in a nanomaterials programme were tested independently and in small groups using 

online labs (Gerstenhaber, & Har-El, 2021). Using online surveys and lab results, they determined 

how well the module worked for various socioeconomic and cultural backgrounds (Luse & Rursch, 

2021). Based on student feedback, we know that our strategy for dealing with diversity will be most 

effective if we combine both team and individual efforts. In order to ensure that students fully grasp 

the key concepts before beginning the lab, we have prerecorded videos for each topic. The mental 

capacities utilised by participants during online physics projects were also recognised in a different 

investigation (Yusuf & Widyaningsih, 2020). Video clips of educational discussions and exams were 

used to qualitatively assess these abilities. Nearly all students (97.6%, to be exact) took advantage of 

the opportunity to test their knowledge in a fully-customisable online classroom. Their results show 

that taking a quiz once a week helps students relax and is good for their mental health and 

relationships. Therefore, we should include them in our study strategy to create a longer-lasting 

module (Hughes et al., 2020). Comparable to this one, a different study (Achuthan et al., 2017) 

evaluated other parts, including consciousness, sharing of knowledge, and causal thinking. Questions 

and answers were formatted as a questionnaire, and the assertions were categorised as true or false. 

The approach we choose can incorporate an H5P-based video-based pre-lab to encourage learners to 

participate. Input from 145 students in this research indicates that learning in a virtual environment 

is more effective than learning in a real lab and combining both learning components enhances critical 

thinking. Alternately, Gerstenhaber and Har-El (2021) investigate the possibility of using an online 
connectivity course to raise students' familiarity with “business” networking settings. At the most 

advanced stages in Bloom's taxonomy, this method seems to boost students' computational skills, 

which boosts their deliberate approach and ultimately allows them to come up with creative answers 

to the given challenge. In order to ensure the long-term viability of this teaching method, this research 



is useful for cloud computing learners as it teaches them how to use Bloom's taxonomy (Smith et al., 

2021) to develop their technical abilities and come up with new ideas for group projects.  

Critical Analysis of Literature 

Learners interaction, involvement, presence, and efficiency in the online setting could be enhanced 

by incorporating various forms of feedback and formative assessments into the course delivery 

method. Some examples of this feedback include, on a weekly basis, survey responses and mid-

module feedback. It is evident that we considered various sources of feedback, as well as summative 

and formative evaluations. A number of studies have shown that working together as a group is a 

crucial step in creating an engaging and long-lasting online learning atmosphere for students. 

Collaborative projects that apply the Problem-Based Learning (PBL) methodology can help students 

become more effective problem-solvers (Kapilan et al., 2021). One crucial aspect of a viable cloud 

computing educational setting is the effect of collaboration on students' engagement, presence, and 

productivity; yet, this aspect has not been adequately addressed in the existing research (Gill et al., 

2023b). According to Gill et al. (2023c), no research has yet determined how learners' age, gender, 

ethnic origins, socioeconomic status, academic experience, and cultural background affect their 

professional ability to learn when working in teams. In addition, there are various methods of active 

learning that could be utilised for formative evaluations to enhance student engagement, including 

interactive videos using H5P, Internet-based tests, group discussion tasks, and interconnected debates 

and responses (Gerstenhaber, & Har-El, 2021; Hughes et al., 2020; Achuthan, & Murali, 2017; 

Achuthan et al., 2017). Also, according to the literature, it's really difficult to conduct several 

interactive lessons in large classrooms; doing so calls for careful time management and preparation 

(Gerstenhaber, & Har-El, 2021). On top of that, marking all of these tests takes a long time. The 

tutor's time and effort may be better utilised by integrating such tasks with e -learning systems like 

QMPLUS, which allows for quick marking. The lecturer's professional and personal growth can be 

enhanced by consistently using these instructional techniques. We were motivated to incorporate 

Mentimeter-based questions into the live session as a form of formative evaluation to boost student 

engagement. Learners will be better prepared to complete weekly summative assessments (quizzes) 

following each lab session (Geiger & Bostow, 1976). Students' classroom engagement and presence 

can be enhanced by administering quizzes based on Mentimeter (Gill et al., 2023a). The major reason 

for the absence of student participation in much of the aforementioned literature is that summative 

evaluations were mostly written examinations and individual projects. According to Gill et al. 

(2023b), students' engagement, involvement, participation, and achievement may be enhanced in an 

online setting through educational activities, including formative and summative evaluations. In order 

to create an environmentally friendly learning setting, this study plan incorporates findings from 

literature and research to enhance the learning experience for the cloud computing course.  

NEW TEACHING FRAMEWORK FOR INCLUSIVE CURRICULUM DESIGN 

This new teaching framework deals with the most concerning topics in higher education worldwide, 

i.e., student engagement, employability, inclusivity, equity, and the post-pandemic realities that push 

forward educational revolutions (Gill et al., 2023a). The redesigned curriculum covers cloud 

computing, cutting-edge technology, and privacy and security protocols (Gill et al., 2024b). The new 

curriculum reflects the latest developments in research and covers advanced subjects such as 

serverless architecture, the Internet of Things (IoT), edge and fog computing, and microservices (Gill 

et al., 2023c).  

Module Description  

The updated cloud computing module builds upon earlier work by expanding on core ideas of the 

such as learning about real-time cloud computing environments. It helps to comprehend the trends 



and progress in the tools and technology that have dramatically altered the computing landscape. 

Students will be able to gain practical experience with Google Cloud Platform (GCP) through the 

revamped lab activity (Gill et al., 2023d). In an effort to foster inclusion, the new lab tests and 

assignments (a group-based mini-project) encourage the growth of collaboration and employability 

abilities. As part of the mini-project, groups will apply what they’ve learned in this module to create 

cloud applications. 

Aim of the Research 

A new collaborative exercise to educate students about cloud computing will be introduced in 

accordance with QMUL Strategy 2030, which seeks to encourage inclusivity and improve students' 

job opportunities. This will allow them to work together on the project in a team, boosting their 

participation and collaborative abilities.  

Professional Frameworks and Quality Assurance 

According to the Quality Assurance Agency (QAA) benchmark statements (QAA, 2018), 

“Computing (2019)” and “Engineering (2020)” as well as the “Frameworks for Higher Education 

Qualifications (FHEQ)” of UK degree-awarding bodies (2014), the Intended Learning Outcomes 

(ILOs) for cloud computing is created. Additionally, the QMUL Statement of Graduate Attributes and 

the “South East Coastal Communities (SECC) Credit Level Descriptors for Higher Education (2016)” 

were respectively consulted in order to shape the ILOs of this course (Gill et al., 2023b & Gill et al., 

2023b). In an effort to be easier to understand, the module’s ILOs are written at a level typical of a 

typical student (QAA, 2018). 

Bloom's Taxonomy  

To keep students engaged during the module's delivery, we employ tasks based on Bloom's taxonomy 

at different levels to facilitate group work and interactive activities (Pappas et al., 2013). We observed 

that students benefit from using Bloom's Taxonomy to sharpen their critical thinking skills and find 

innovative solutions to real-world challenges (Stanny, 2016). The several levels of Bloom's Taxonomy 

provide essential elements of social justice, including equity, involvement, and accessibility to the 

module materials (Sosniak, 1994). Our decision to apply Bloom's Taxonomy to cloud computing was 

based on previous studies that showed how effective it is in educating sustainability (Masapanta-Carrión 

et al., 2018). In addition, research has shown that using Bloom's Taxonomy in music instruction can 

help students think more strategically about how to advance their cognitive learning (Mayhew, 2019). 

To ensure that students stay up-to-date on industry requirements, we have rebuilt lab activities using 

the most recent tools and approaches (Smith et al., 2021). Learners can work in groups to finish the 

module's project and hone their collaboration skills, which are crucial for future careers, improving 

social justice, and facilitating multicultural growth (Gunawan et al., 2017). In addition, the module 

gives students the chance to earn certificates and take online classes in these fields, which can help 

them land a job, get an internship, or even compete in online certifications. The revamped module 

not only offers students an opportunity to work on group projects but also boosts their engagement 

and gives them skills that are valuable in the job market (Quaye et al., 2019). Students learn to work 

independently, which promotes inclusion and equality for all (Nicaise et al., 2006), and they improve 

their interpersonal and teamwork skills, which are essential for managing projects and achieving tight 

deadlines.  

Module Redesign and Teaching Methodology 

The redesign of the cloud computing module at QMUL is mainly about making it easier for students to 

learn, participate, and get involved in a diverse environment (Testa & Egan, 2014). It also includes 

crucial elements of an equitable society, like fairness, involvement, and accessibility to module 



materials (Naeem et al., 2022). At QMUL, we are utilising a Virtual Learning Environment (VLE) for 

the purpose of designing an inclusive curriculum (Salmon et al., (2017). This VLE is particularly 

accommodating to learners with various learning styles, including those who study visually, audibly, 

and kinaesthetically (Kooijman et al., 2022). A lecturer and experienced demonstrators oversaw the 

laboratories and supervised and delivered this course. Each of the 12 weekly classes in this module lasts 

for 2 hours, and then there is a 2-hour lab class where students practice what they’ve learned by doing 

experiments on the GCP. The lab sessions were participatory since the demonstrators helped the students 

with their tasks. In order to accomplish ILOs and cover all necessary tasks, it was helpful to employ 

Bloom's taxonomy (Hanna, 2007) at different levels, as shown in Figure 3.  

 

Figure 3: Exploring Cloud Computing via the Lens of Bloom's Taxonomy 
 

Throughout the classes and related preparatory tasks, students were helped to reach the first two levels 

(Remember and Understand) of Bloom's taxonomy, which allowed them to debate fundamental topics 

(Sosniak, 1994). In order to make use of what they already knew, participants read the recommended 

articles and viewed the interactive H5P videos (Nicol & Macfarlane‐Dick, 2006). At the beginning of 

each class, instructors administrated Mentimeter quizzes to gauge students' level of comprehension 

(Yousef et al., 2014), as it is an effective method for teaching (Mayhew, 2019). In class, students learned 

about cloud computing through real-world applications and case studies (Suzuki et al., 2018). Each 

student used QMPLUS to record their responses to two questions after each class. Throughout lab 

sessions, students got the chance to practice lab tasks with the help of demonstrators. These tasks 

allowed students to get acquainted with the newest software tools and cloud technologies, such as GCP 

(Apply).  

Demonstrators assisted students in identifying and correcting mistakes as they practised activities, 

making the labs highly participatory. It is common practice for lab demonstrators to pre-upload the 

video of each lab demonstration (Analyse) for the purpose of enhancing involvement and interaction. 

This is especially helpful to learners enrolled in part-time classes who have other obligations. The topics 
presented in the class session are put into practice in the laboratory to assist simple comprehension and 

the development of connections. Additionally, three separate activities are taking place simultaneously: 

1) the first is for students who are currently completing the lab activity; 2) the second is for learners 

who are finishing the previous week exercise; and 3) the third is for learners who have questions or are 
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working on group projects. We developed five individual lab quizzes to test students' knowledge using 

various lab activities (Evaluate). Students must dedicate two hours per week for 10 weeks to master 

the material that will be tested on a lab quiz. Additionally, in order to retain and comprehend important 

ideas, students should engage in weekly self-study. Reading assignments before and after class, as well 

as lab quizzes and self-study, all help students become more self-reliant learners. Participation in group 

projects helps students reach the second and third levels of the taxonomy.  

During weeks 2, 4, 9, and 12, there were five two-hour drop-in sessions to enhance peer learning (Raza 

et al., 2020). At the first drop-in session (week 2), students had the opportunity to ask any questions. At 

the week 4 drop-in session, we provided students with an overview of the coursework and instructions 

for selecting group members. In addition, at the drop-in session in week 9, participants shared their 

project thoughts and asked any questions they had about the mini-project. A few students didn't come 

from a computer science background, so their advisors suggested they form groups to learn from others 

with more expertise in the field while also developing their technical and collaborative abilities (Luse 

& Rursch, 2021). Students also used a think-pair-share exercise, a great tool for group projects, to 

evaluate the completed mini-projects (Gerstenhaber, & Har-El, 2021). For the collaborative mini-

project, learners choose the topic, area, and programming language (Evaluate).  

In week 12, a drop-in session was planned to assist students with general questions about the test or to 

review specific themes, including a discussion on model exams and misconduct-related issues. Lab 

tests, summative and formative evaluations, and web-based tools all contributed to students receiving 

continual feedback on their mini-projects. All groups were required to devote two hours per week to 

coursework and drop-in sessions to finish all their assigned responsibilities. For this assignment, the 

group had to come up with a new concept for a cloud computing project by combining their 

brainstorming sessions with what they knew about previous projects (Hoegl & Gemuenden, 2007). In 

addition, the team had to show off the product in a live or recorded demo (Create). Using this organised 

approach, students reached the most advanced level of Bloom's taxonomy in understanding and 

applying cloud computing through several activities throughout the programme (Hoegl & Gemuenden, 

2001). The module's ILOs were met by using Bloom's Taxonomy in a planned way for the scheduled 

learning materials, interactive technologies, and tasks (Mentimeter quiz, case study, interactive H5P-

based video, and think-pair-share activity). As a whole, students will be able to gain advanced technical 

skills and work together more effectively through several levels of Bloom's taxonomy (Lage et al., 

2000). Redesigning this module shows how important getting ILOs right is for supporting students' 

futures (Walton et al., 2017). The redesigned curriculum prioritises “employment prospects”, “group 

project-based teamwork”, “coping with multiculturalism”, and “student's involvement and 

engagement”, among other vital criteria, to promote an equitable society and facilitate multicultural 

growth.  

Module Assessment and Feedback 

Table 1 describes the most important changes made to the cloud computing module's assessments, 

feedback, and teaching methods as a result of the redesign. In the earlier version of this module, there 

were just two final exams—a written assessment and a one-on-one lab viva—and the standard method 

of collecting feedback from students using QMPLUS at the end of each semester. With the goal of 

educating over 100 students in a way that promotes social justice, student involvement, and 

employability, reforming the curriculum has necessitated the employment of a wide range of active 

learning methodologies. Three separate summative assessments were developed: a written exam, a lab 

quiz, and a collaborative or teamwork project. Furthermore, students were offered three opportunities 

to give us feedback: a Google Form survey after every class, mid-module and final VLE feedback, and 

two Mentimeter quizzes given out during class as extra formative assessments. All users will have equal 
opportunity to participate in and benefit from the many assessments, feedback, and evaluation 

procedures. 

 



Table 1: Key Changes for Curriculum Redesign 
 

Criteria Earlier Redesign 

 

 

Assessment 

Summative 

Assessment  

a) Final Exam  

b) Individual Lab 

Viva 

1. Summative  

a) Final Exam  

b) 5 Lab Quizzes  

c) Group based Coursework 

2. Formative (in each session)  

a) First Mentimeter Quiz (Prior Knowledge)  

b) Second Mentimeter Quiz (Feedback after every session)  

c) Weekly review questions  

Feedback Only QMPlus 

Feedback 

a) Google Form Survey (can do anytime in the week) 

2. Six Weeks QMPlus Feedback using Traffic light model  

3. Final QMPlus Feedback 

Evaluation  a) Exam (85%) 

b) Individual Lab 

Viva (15%) 

1. Exam (70%) 

2. Five individual lab quiz (3% each) = 15%  

3. Group Project (15%) 

Figure 4 shows the schedule for several activities, including assessment and feedback, for this module's 

redesign, including formative and summative assessments and feedback.  

 

Figure 4: Timeline for Various Activities including Assessment and Feedback 

WIDER CONTEXTS FOR THE MODULE 

Using the most up-to-date research as a foundation, this subject teaches you the fundamentals of 

cloud computing and how to use the GCP cloud. To ensure that students are being tested using the 

most up-to-date methods and technologies, lab activities are regularly revised to align with the 

requirements set by tech businesses (Gill et al., 2022a). Cloud professionals make up the module 

group (lessons and demonstrations), which is great for learners because it incorporates research-

informed learning. Learners can work on a joint project and hone their collaboration, problem-solving 



skills, presentation, and interaction abilities—all of which are important for improving job prospects, 

equality, and cross-cultural communication—thanks to the inclusion of the collaboration activity 

(Hoegl & Gemuenden, 2001). Learners will enhance their research abilities and be more prepared for 

careers in game design, software engineering, systems analysis, and application development thanks 

to this module's utilisation of cutting-edge tools and methodologies in laboratory exercises (Gill et 

al., 2024b). Drawing on the multitasking concepts covered in operating systems and programming 

with Python, cloud computing is a course for master's degree courses such as computer science and 

big data science. Cloud computing's ILOs and goals are consistent with those of these initiatives. In 

addition to facilitating professional opportunities, this module urges all students to enrol in applicable 

Massive Open Online Courses (MOOCs), submit internship or doctoral applications, and finish their 

degree programmes. 

EVALUATION AND QUALITY ASSURANCE 

Encouraging equity for diverse curricula, the module's methodical evaluation aids in assessing the 

performance of educational design as well as the attainment of ILOs. First, when the course was being 

delivered; second, after the course was finished; and third, input from graduate students according to 

their professional progress was used to assess the programme. 

We utilised three assessment approaches during the initial phase: a Google questionnaire, mid-module 

feedback, and a Mentimeter quiz-based formative assessment. Every class began with a Mentimeter 

quiz to gauge students' prior knowledge and ended with a second exam to gauge their grasp of the 

day's content. Gill et al. (2022) found that using Mentimeter in virtual lectures increased student-

lecturer engagement. Additionally, students may rapidly assess their advancement in achieving ILOs 

by taking these quizzes (Singhal et al., 2021). 

In addition, students were prompted to anonymously rate the weekly material using Google 

questionnaires. The Traffic Light Model (Quesel et al., 2020) was utilised in this input tool to consider 

student recommendations and improve teaching practice and approach. In order to improve student 

involvement, reflective action must be implemented at this time (Nicol & Macfarlane-Dick, 2020). If 

certain students are unable to grasp a certain topic, for instance, the instructor can address this 

throughout the course by providing more instances or scenarios. As a last step, we surveyed students 

midway through the programme to gauge their overall happiness and how well it was able to impart 

social justice values (Naeem et al., 2022). Students' progress towards earning ILOs was reviewed 

with this input. Students not achieving enough headway were helped during labs and drop-in meetings 

on coursework (Gill et al., 2022).  

During the second term, the student's general views on the module were evaluated through official 

survey responses. In addition, we looked at things like attendance and test scores (both individual 

assessments and overall). To monitor the participants' development throughout the module, we also 

looked at their gender, age, and international status (Nicaise, 2006). The students' participation and 

final grades further aided in determining the relationship between various feedback criteria. These 

metrics may be examined later on to find the places that need modification, if necessary. It is 

challenging to take feedback into account when trying to improve teaching practice due to the 

presence of various prejudices (e.g., gender difference and gender-based confidence) (Nicaise, 2006). 

However, case-by-case reviews of comments can help uncover potential flaws.  

The third phase will review alumni students' career status reports to determine the module's efficacy 

in enhancing their job readiness (Naeem et al., 2022). For instance, if a learner is using obsolete tool 

or technology for their lab activities or coursework, this might be upgraded to increase prospective 

student employability; this input will be gathered via alumni relationships and used to identify the 

major shortcomings for stakeholders. In order to guarantee the construction of a comprehensive 



curriculum, we will additionally take into account the comments from colleagues and peers in order 

to adapt the course better based on their excellent experiences.  

IMPACT OF INCLUSIVE CURRICULUM DESIGN AND RESULT OUTCOMES 

We have used the result outcomes from the cloud computing module, which is offered as part of the 

Master of Science (MSc) in Computer Science and Big Data programmes within the School of 

Electronic Engineering and Computer Science at QMUL. In this case study, we have considered three 

different phases: pre-covid (2018–19), during-covid (2019–20), and post-covid (2020–23) for different 

result outcomes. The impact of inclusive curriculum design on a variety of metrics, including pass rate, 

student feedback, employability, industry involvement, collaboration, and student participation and 

engagement, is discussed in this section, along with the formative evaluations of the results. 

Student Engagement and Attendance 

We have considered only the academic year 2022-2023 to analyse student engagement and 

attendance. During each session, students were given a Mentimeter quiz with five multiple-choice or 

true/false questions to use as formative assessments. Examining students' knowledge and 

comprehension of earlier material was the primary goal of the tests. In the academic year 2022-2023 at 

QMUL, 77 students were enrolled in the cloud computing course. Figure 5 depicts the administration 

of the weekly online quizzes (Multiple Choice Questions (MCQs) and True or False (T/F)) during online 

sessions as a formative assessment. This also indicates that 66 out of 77 students have taken the 

Mentimeter assessment during the first week of class, indicating that students are more engaged when 

they use web-based tools to supplement their online education. However, participation declined over 

the course of a few weeks, which may suggest that students were preoccupied with other course 

requirements. 

 
 

Figure 5: Mentimeter Based quizzes during the session 

 

Figure 6 indicates the relationship between videos based on H5P that students are required to watch 

before each session to grasp the fundamentals of the topics that will be addressed. After watching H5P-

based videos, students can evaluate their understanding of the topic by taking an online quiz using 

Mentimeter. Since implementing these changes, there has also been an increase in the number of 

students who are present in both the lectures and labs, which is another positive impact of the curriculum 

redesign. 

 
 

Figure 6: Pre-session engagement with H5P-based videos 
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Pass Rate  

To analyse the pass rate, we have considered two different phases: during-covid (2019–20) and post-

covid (2020–23). Figure 7 shows the impact of the module redesign on the pass rate of the students, 

which has increased from 86% in 2019–20 to 96% in 2022–23. In 2021–22, we had the largest group 

of students, and the pass rate was 92%, higher than in during-covid (2019–20). This shows that the new 

teaching activities in the module redesign positively impact the student pass rate. 

 

Figure 7: Impact of Inclusive Curriculum Design on Pass Rate 

Student Satisfaction Rate  

To analyse the student satisfaction rate, we have considered three different phases: pre-covid (2018–

19), during-covid (2019–20), and post-covid (2020–23). Figure 8 shows the impact of the redesign of 

the cloud computing module on the student satisfaction rate collected through the central QMUL 

module evaluation system. It shows that the feedback has improved from a mean score of 3.15 out of 5 

in 2019–20 to 4.71 in 2022–23, where 68 out of 77 students have provided feedback. The conclusion 

that can be drawn from this trend is that the changes to the module design have both impacted the quality 

of student’s experiences and the likelihood of them submitting feedback, indicating enhanced 

engagement.  

 

Figure 8: Impact of Inclusive Curriculum Design on Student Satisfaction Rate 
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Coursework Completion Rate  

To analyse the coursework completion rate, we have considered three different phases: pre-covid 

(2018–19), during-covid (2019–20), and post-covid (2020–23). Figure 9 shows the impact of the 

redesign of the module on the coursework completion rate. The cloud computing module was delivered 

in different modes in the last five years, including post-covid time such as online mode (2020–21), 

mixed or hybrid mode (2021–22), and in-person (2022–23). We have achieved a 100% coursework 

completion rate in 2022–23, which clearly shows that support sessions in the form of drop-ins and other 

module format changes have a positive impact on the coursework completion rate.  

 

Figure 9: Impact of Inclusive Curriculum Design on Coursework Completion Rate 

Employability Rate  

To analyse the employability rate, we have considered three different phases: pre-covid (2018–19), 

during-covid (2019–20), and post-covid (2020–23). Figure 10 shows the impact of the redesign of the 

cloud computing module on the employability rate, where 52% of students got jobs in cloud-based 

companies in 2022–23. We believe this indicates that the changes made based on research conducted 

with alumni and employers, such as using the latest technologies and industry trends and incorporating 

teamwork skills, positively impact the employability rate.  

 

Figure 10: Impact of Inclusive Curriculum Design on Employability Rate 
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different educational backgrounds, which helps create an inclusive curriculum for employability. We 

considered the alumni now doing internships, jobs, and pursuing PhDs or completing online certificates. 

We have used the following questionnaire to collect feedback: 

a) In your opinion, does the cloud computing module you have access to contain useful concepts 

that you can use to advance your career? Please rate this on a scale from 1 to 5. 

b) Are you certified in the latest cloud computing platforms and technological advances? If so, 

have you passed the related online exams? 

c) Are you prepared to succeed in your future career by acquiring the abilities studied in cloud 

computing that are necessary for the job? 

d) Are you in the process of deciding whether to accept the post, the job, or a PhD study 

opportunity? 

Research Publications  

To analyse the research publications, we have considered two different phases: during-covid (2019–20) 

and post-covid (2020–23). Figure 11 shows the impact of the cloud computing module redesign on the 

research publications produced by MSc students who studied cloud computing modules, completed 

MSc projects, and continued MSc dissertations by extending their cloud computing projects under the 

supervision of the lecturer of the cloud computing module. These MSc publications were published in 

prominent journals such as IEEE Journal of Biomedical and Health Informatics (Q1 Journal with impact 

factor = 7.7), IEEE Internet of Things (IoT) Journal (Q1 Journal with impact factor = 10), Elsevier IoT 

Journal (Q1 with Impact Factor = 6), IEEE Consumer Electronics Magazine (Q1 with Impact Factor = 

4.5), Wiley Internet Technology Letters (Impact Factor = 1.5), Springer Wireless Personal 

Communications (Impact Factor = 2.2), book chapters in Springer, Elsevier, and CRC Press. MSc 

publication has increased from 3 in 2019–20 to 7 in 2022–23, where an academic can supervise a 

maximum of 8 MSc students. Further, a research book published in CRC Press contains 18 MSc 

dissertations from the Networks research group at QMUL.  

 

Figure 11: Impact of Inclusive Curriculum Design on Number of MSc publications 

Professional Cloud Certifications   

To analyse the successful achievement of professional cloud certifications, we have considered two 

phases: during-covid (2019–20) and post-covid (2020–23). Figure 12 shows the impact of redesigning 

the cloud computing module on the professional cloud certifications students receive after completing 

the cloud computing module at QMUL. In 2019–20, we motivated students to apply for professional 

cloud certifications, which would be helpful to get jobs in cloud-based companies. 10 students have 

successfully attained professional cloud certifications in the academic year 2019–20. In the last four 

years, the number of students who have completed professional cloud certifications has increased, and 

28 students have completed professional cloud certifications in the academic year 2022–23.  
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Figure 12: Impact of Inclusive Curriculum Design on Cloud Certifications   

Industry Engagement  

To analyse the industry engagement within the cloud computing module, we have considered only the 

post-COVID (2020–24) phase. Figure 13 shows the number of invited and delivered industrial talks in 

the last four years, which are vital for students to build their connections with industry and to understand 

the expectations and skills level required of candidates for tech industries in the UK.  

 

Figure 13: Industry Engagement in Cloud Computing Module.  
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pertinent to their final year MSc project. In addition, it helps participants increase their intellectual 

capacity by allowing them to finish their mini-projects on difficult concepts. Learners will gain from 
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knowledge and skills, as well as employability skills such as teamwork and communication. Students 
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who may not already possess social capital, relationships, or networks can advance their professional 

growth using this instructional approach.  

Positive Aspects 

A significant number of modifications were made to the material over the previous years (the educating 

cloud computing course in the years 2018–19), but the subject matter has developed significantly since 

then. On the whole, the materials that were provided, as well as the lectures that were presented, were 

enhanced. In order to give students the opportunity to get real-world experience, lab activities and 

coursework are now based on a genuine cloud platform known as Google Cloud Platform (GCP). For 

the purpose of ensuring that every student learned skills in collaboration while collaborating within a 

group, the collaborative project element was implemented (Gill et al., 2022). Everyone in the class has 

turned in their assignments on time, and the majority of the students have already tried their lab quizzes 

before the due date. There are a good number of students who have responded to the review questions 

on a weekly basis, which makes this module more interactive and inclusive. 

Implications of this Study 

Through this analysis of curriculum redesign, we gained a greater understanding of our role as 

researchers and educators, as well as how to support students in their professional capabilities through 

teamwork-based projects. Our investigation strategy for the cloud computing module at QMUL has 

been well-received online and in person. Hopefully, it will be used as a model for future efforts to foster 

collaboration at the collegiate and institutional levels. Additional schools at QMUL, as well as other 
institutes, can use this research as a model for creating long-term, resilient learning environments for 

computer science and other educational modules. In addition, we created focus groups to investigate 

the pros and cons of a new team-based group project and found that students learned a lot and improved 

their technical and interpersonal abilities by working together. Students in Computer Science and 

Engineering at QMUL have benefited from this research plan's execution in three ways: their views on 

involvement, the current state of computer science learning, and suggestions for future efforts to 

increase student participation. Learners have been urged to share their thoughts during the entire 

procedure via various feedback and informal assessments, thanks to the effective execution of the action 

study strategy. Future researchers and educators might learn from this successful study approach by 

implementing it into their own classroom instruction in computer science and related subjects. 

Recommendations 

We have identified the following recommendations for future academics based on our findings:  

1) Demonstrator Training: The technical expertise of the demonstrators is very important so that 

they can help students actively, which would be useful for them to achieve the level expected for 

demonstrations. There is a need for senior demonstrators to train new demonstrators in week 0 (or 

provide training after every 2 weeks), which effectively manages the process. Further, regular 

meetings with the new demonstrators should be held to check how things are going and provide 

training or help if they need it.  

2) Subtitles: Further, lecturers should use subtitles during presentations in the class to make it easier 

for those who have difficulty understanding accents (Gill et al., 2024a). This will help students 

understand the lecture content easily.   

3) Continuous Feedback: It has also been identified that consultation with alumni and employers 

to support the development of an inclusive curriculum for employability is very important and 

useful.  
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KEY TERMS AND DEFINITIONS 

Learner: Both "student" and "participant" are synonyms for this term, which is used alternately. 

Cloud Computing: The pay-as-you-go model On-demand access to information technology resources 

is provided over the web. 

Curriculum Redesign: An outstanding study of the talents that contemporary students need to possess 

in order to be successful in both the society of nowadays and the community of tomorrow. 

Think-pair-share: Students collaborate to find the solution to a problem or fix a problem related to a 

text they have been given. 

Formative Assessment: The goal of formative assessment is to keep tabs on student progress and 

provide comments that teachers may use to improve their own teaching and how students learn. 

QMPLUS: This is the online learning environment (OLE) that everyone at Queen Mary University of 

London uses, which is designed on Moodle. 
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