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Abstract—E-learning pedagogy is one of the most recent 
methods used by instructors at the undergraduate level at 
the colleges worldwide. Students benefit from e-learning 
instruction by having a better grasp of information. In the 
present work, e-learning was used in a postgraduate course 
in the College of Engineering at UAE University to motivate 
students in educational materials required for Chemical 
Engineering Department. The initiative started after a suc-
cessful experience in an undergraduate course. Therefore, 
the present research was done as an attempt to replicate the 
study and test it for postgraduate courses. All students were 
asked to submit assignments in the shape of e-learning to 
produce educational materials on different course topics. 
The collected and analyzed feedbacks showed that students 
have interesting ideas and approaches to reach the desired 
target. This experience revealed positive response as well as 
the potential to many promising aspects that can be used in 
the future to develop similar assignments for the enhance-
ment of student’s knowledge. 

Index Terms—E-learning, video, project, chemical, post-
graduate. 

I. INTRODUCTION 
The revolution of computer technologies as well as the 

internet has their impressive impact on our life by all 
means and standards, whether in its positive or negative 
consequences. However, using these technologies can be 
so positive once adopted in the right way especially in the 
educational sector. Implementing educational e-learning 
in pedagogy has been under investigation to boost out-
comes especially for the undergraduate education, whether 
in term of individual or collaborative learning. On the 
other hand, adopting e-learning for the postgraduate 
courses has witnessed a progressive development in this 
direction, especially in the engineering education. Learn-
ing is a process of acquiring and synthesizing ideas and 
concepts. The process not only involves obtaining infor-
mation but also full participation by the learner (student-
centered learning) [1]. Ahmed and Zaneldin [2] presented 
a diverse learning technology for teaching pre-engineering 
freshman students using Blackboard and new classroom 
technologies. Other works have utilized video technolo-
gies, for example, Liberatore [3] has utilized YouTube to 
relate course topics to real-world applications. Falconer et 
al. [4] have compiled screencasts where a narrator goes 
over a particular chemical engineering concept or a de-
tailed problem solution. Green et al. [5] stated that stu-
dents who use screencasts and perceive their benefit have 
better results on exams. Abulencia et al. [6], discussed the 
teaching of concepts in an introductory thermodynamics 
course through video, considering that this generation of 

students is technology savvy, and regularly communicates 
by means other than face-to-face interactions. Ahmed and 
Al-Marzouqi [7] used blended learning as a tool for en-
hancing the students’ perceptive for undergraduate engi-
neering thermodynamics course. In that study produced 
materials were distributed to the students through a web-
site as well as via YouTube. According to Moron-Garcia 
[8], the use of technology can facilitate the creation of 
student-centered learning environment. Student-centered 
learning and learning environments designed with refer-
ence to constructivist theories of learning will produce in 
students the critical and cognitive skills that higher educa-
tion aims to develop. It has been observed that collabora-
tive learning is a key component in a variety of didactical 
strategies, attracts attention because of its potential as a 
powerful strategy to foster learning. Collaborative learn-
ing is a process by which individuals negotiate and share 
meanings relevant to the problem-solving task at hand. In 
collaborative learning, students work together in small 
clusters to attain joint learning ends [9]. On the other 
hand, adequate ICT tools that support both traditional and 
emerging engineering education have been developed 
which deliberates upon the applications of e-learning and 
its current practice in engineering education [10]. In a 
collaborative and autonomous way, Martín-Gutiérrez et al. 
[11] combine every learning process from the Electrical 
machines course in the electrical engineering degree. This 
allowed interactive and autonomous studying as well as 
the collaborative performance of laboratory practices with 
other students and without a teacher’s assistance. Tools 
presented in this work achieved a connection between the 
theoretical explanations and the laboratory practices using 
augmented reality as a nexus. Another study assessed e-
learning tools for the mechanisms of action of chemother-
apy drugs, and the subsequent effects on learning in two 
cohorts (control and intervention) of undergraduate phar-
macy students [12]. The intervention group had access to 
the e-learning tools in addition to the traditional didactic 
teaching delivered to the control group. The structure of 
the Observed Learning Outcome (SOLO) taxonomy was 
used to classify students’ exam responses. Nowadays, we 
are immersed in the social and mobile networks era [13]. 
As a positive consequence of this, collaborative and mo-
bile learning in educational environments has been en-
couraged thanks to the use of computing for human learn-
ing. By coupling the advantages of collaborative and mo-
bile learning, the teaching-learning processes involved in 
postgraduate courses may be greatly enhanced. In engi-
neering, chemistry is considered as a difficult and boring 
subject [14]. Some professors who are teaching chemistry, 
have seen apathy and lack of interest in the students. Some 
investigations have allowed listening to the voice of 250 
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Mexican students regarding the usefulness of cooperative 
learning in chemistry. An exploratory-descriptive meth-
odology was applied, together with a pretest and a post-
test discussion. By implementing the Cooperative Learn-
ing, the importance of the positive interdependence for 
critical thinking was appraised and a move away was 
detected from the theoretical content and meaning of the 
everyday context of the students. Due to rapid technologi-
cal progress, the world of education is continuously 
changing. In recent decades, the use of the Internet, to-
gether with new information and communication technol-
ogies, has become an important component of teach-
ing/learning strategies in universities [15]. Today, e-
Learning has become a viable alternative to traditional 
methods, and adopted by many educational institutions, 
especially because of the advantages offered by the possi-
bility of continuous training. E-learning in higher educa-
tion can be of great relevance ineffective life-long learning 
education for sustainable development in a population of 
students who are simultaneously full-time employees [16]. 
The availability of 3G and 4G technologies coupled with 
tablet PCs and smartphones makes the communication 
and learning system easier [17]. In engineering education, 
these sophisticated technologies can bring immense ad-
vantages to the methods of delivering and acquiring 
knowledge. Facilities of a smart class environment for 
engineering education that can improve the co-learning 
procedure has been used tremendously, in particularly 
emphasizing the use of 3G and 4G technology in a smart 
class. Cloud E-learning for Mechatronics (CLEM) is an 
example of a domain-specific cloud that is specially tuned 
to the needs of VET (Vocational, Education, and Train-
ing) teachers [18]. An interesting development has been 
the creation of remote laboratories in the cloud. Learners 
can access such laboratories to support their practical 
learning of mechatronics without the need to set up la-
boratories at their own institutions. The cloud infrastruc-
ture enables multiple laboratories to come together virtual-
ly to create an ecosystem for educators and learners. From 
such a system, educators can pick and mix materials to 
create suitable courses for their students and the learners 
can experience different types of devices and laboratories 
through the cloud. 

In this study, a postgraduate program was chosen to 
implement the e-learning methodology in a collaborative 
way, where nominated projects were distributed to stu-
dents. Material developed by the students were collected 
and evaluated. A survey was conducted to assess the expe-
rience gained by the students and the results were ana-
lyzed and discussed. 

II. POST GRADUATE STUDIES IN CHEMICAL 
ENGINEERING 

The goal of this program is to graduate master-level 
chemical engineers who are highly qualified for a reward-
ing professional experience. Graduates may choose to 
work in the chemical, petrochemical, biochemical or other 
related industries, continue on to other graduate level 
degrees, or join consulting/contracting companies. Pro-
spective students have to be motivated to seek life-long 
learning and professional development and be capable of 
becoming professionals and leaders in the global indus-
tries. The Program Objectives are summarized below: 

• To generate graduates with high levels of compe-
tence in fundamental and applied concepts of chemi-
cal engineering. 

• To provide opportunities to address industrially im-
portant problems and to propose and investigate pos-
sible solutions. 

• To provide an environment in which students can 
embrace social and personal development. 

• To motivate the students to seek life-long learning 
and professional development. 

• To enhance students recognition and understanding 
of the professional and societal responsibilities asso-
ciated with working in the industry. 

• To develop computational techniques, and written 
and oral communication skills. 

• To cultivate innovation and entrepreneurship through 
a deeper understanding and advanced knowledge of 
the Chemical Engineering principles and operations. 

A. Program Learning Outcomes 
Upon successful completion of this program, students 

will be able to: 
Apply advanced concepts of fundamental sciences and 

engineering to solve complex Chemical Engineering prob-
lems. 
• Demonstrate the ability to work effectively both in-

dependently and in teams of various backgrounds. 
• Apply innovative and practical solutions to existing 

or novel processes in research. 
• Search, evaluate and acquire information from rele-

vant chemical engineering literature. 
• Design advanced approaches to conducting chemical 

engineering experiments. 
• Use advanced quantitative and qualitative methods to 

interpret research experimental results. 
• Disseminate and discuss their professional and scien-

tific work to the general public, as well as to experts 
in both writing and oral formats. 

• Observe and apply ethical and professional codes and 
responsibilities. 

 

In this study, Advanced Reaction Engineering 
(CHME612) course was selected to explore the impact of 
the collaborative e-learning on the students’ performance.  
The course covers the following subjects: Kinetics of 
fluid-solid reactions in single particles, Mechanisms and 
kinetics of catalytic reactions; Reactor design: Fixed, 
fluidized and transport bed reactors for ho-
mo/heterogeneous systems; Novel reactors; Applications 
in petroleum and chemical industries. 

III. THE PROJECT 
The idea of the project was delivered to the students at 

the beginning of the semester through a list of topics that 
were related to the material covered in the course. These 
topics were: 

1. Rate laws and stoichiometry. 
2. Performance equations, reactor sizing. 
3. Catalysis and catalytic reactors, synthesizing a rate 

law, mechanism and rate limiting step. 
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4. Catalyst deactivation, moving bed reactors, straight-
through transport reactors.  

5. External diffusion effects on heterogeneous reac-
tions, binary diffusion. 

6. Mass transfer limited reactions in packed beds, 
shrinking core model. 

7. Diffusion and reaction in spherical catalyst pellets. 
8. Mass transfer and reaction in packed beds. 
9. Multiphase reactors. 
10. Distributions of Residence Times for Chemical Re-

actors. 
 

In general, the students were free to choose their sub-
jects, so as consequence, the following topics were select-
ed by the students: 

1. Rate laws and stoichiometry 
2. Performance equations, reactor sizing 
3. Catalysis and catalytic reactors, synthesizing a rate 

law, mechanism and rate limiting step 
4. Catalyst deactivation, moving bed reactors, straight-

through transport reactors 
5. Diffusion and reaction in spherical catalyst pellets 
6. Multiphase reactors 

 

The aim of the project was to encourage students to es-
tablish a collaborative work covering the course material 

using e-learning to be considered as an extra bonus for the 
students. Besides, the developed material was deployed 
among the students to enhance their knowledge. A dead-
line for the projects submission was decided to be the end 
of the semester. A survey was prepared for this activity 
and distributed after collecting the accomplished projects. 
Table 1 lists the questions that were answered by the stu-
dents. 

IV. RESULTS AND DISCUSSION 
This experience showed the unexpected potential of 

students to participate in this activity, where they selected 
their projects by themselves and started to search for the 
technology to produce the idea for their topic in an educa-
tional manner. Students were guided and advised during 
the development of their projects in term of scientific 
contents as well as the presentation style of the infor-
mation. Some samples of the accomplished projects are 
illustrated below in Figure 1. As a matter of fact, the gen-
eral impressions were positive from the students, although 
is added a little pressure on them since construction such 
kind of assignment is faced for the first time  in their 
study, especially in this particular level, but the experience 
was a challenge for them, so they took this challenge 
seriously nd produced unexpected outcomes for the 
subjects that they selected.  

 

TABLE I.   
QUESTIONS THAT WERE ANSWERED BY THE STUDENTS. 

 
SA A N D SD 

1 I like my selected topic. 40% 40% 0% 0% 10% 

2 I think the materials in the video are similar to those presented in the lecture. 40% 40% 20% 0% 0% 

3 My video will help the level of students understanding of the topic. 40% 20% 40% 0% 0% 

4 I have added one or more unsolved questions in the video for students to try solving by themselves. 0% 60% 0% 40% 0% 

5 I believe that the video is good enough to be understood. 20% 60% 0% 20% 0% 

6 If no grade/bonus is given, I will not participate in doing a video in the future. 40% 0% 0% 20% 40% 

7 I am not interested in developing videos for Advanced Reaction Engineering course, it is a waste of 
time. 0% 0% 40% 20% 40% 

8 Well prepared videos will help students to understand the subject better. 20% 40% 20% 20% 0% 

9 I will encourage my colleagues in other courses to develop videos for their course topics. 20% 40% 40% 0% 0% 

10 I like someone to teach me how to create educational videos. 0% 60% 20% 20% 0% 

11 The software used is very good and easy to use. 20% 40% 20% 20% 0% 

12 The created video can be modified. 40% 20% 0% 40% 0% 

13 I agree to use my video in future courses by the instructor. 40% 40% 0% 0% 20% 

14 I don't like to participate in this questionnaire. 20% 0% 40% 0% 40% 

15 I think that answering this survey will help improve the teaching of this course. 40% 40% 20% 0% 0% 

SD: Strongly Disagree, DIS: Disagree, N: Neutral, A: Agree, SA: Strongly Agree 
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Samples of the students’ projects. 

Once the projects were collected they were assessed. 
Meanwhile, the distributed survey was collected and ana-
lyzed. In general, around 80% of the students liked their 
selected projects, which reflects the wise choice of the 
topics by the students, and this steers the direction of the 
research in the right way, whereas only 10% did not like 
the project that they developed. About 80% of the students 
believed that the material they developed was similar to 
the one used by the lecturer, and this reflects the same 
aforementioned conclusions. Moreover, 60% of the stu-
dents believe that their work will help the students of the 
course to increase their understanding level through their 
contribution, the remaining 40% have a neutral response. 
Students were encouraged to enhance their participation 
through some interactive material like questions or chal-
lenges, and 60% adopted this idea. It is important to men-
tion that the students did their best to produce attractive 
work through using different technologies, starting from 
animations and ending with videos, which required big 
efforts from them. About 80% of the students think that 
the video used in their project will assist students for bet-
ter understanding the topics of the course. On the other 
hand, 60% of students mentioned that they would not have 
participated in this activity if there was no bonus point. 
This is confirmed in question no. 7, where only 40% be-
lieved that it was a waste of time, while 40% had a neutral 
opinion. Only 20% believe that well-prepared videos will 
not help the students understanding, 20% neutral and 60% 
agree in general that videos are useful. This reflects some 
hesitation about the objective of the project from the stu-
dent’s perspective. This is assured by the next question, 
which shows their unwillingness to advise the other stu-
dents to develop videos, due to significant efforts required. 
Only 20% of the students did not need to be trained or 
helped to develop educational materials, whereas 60% did 
not have their own skills. It seems that 60% did not face 

any difficulties in using and production educational mate-
rials, 20% only weren’t able to manage it. Regarding the 
technical part of the study, only 40% of the produced 
educational videos cannot be modified, whereas 60% can 
be. Due to the privacy issue, 80% of the students did agree 
that their projects to be used as educational material by the 
instructor of the course, but the remaining 20% did not 
agree. For the participation in the survey, 20% liked to 
participate, but 40% did not like it, and 40% had a neutral 
opinion. By answering the distributed survey, 80% have a 
positive answer that it will improve teaching the course. 

V. CONCLUSIONS 
In this research, an educational attempt was done and 

accomplished at the postgraduate level to enhance the 
teaching experience through involving students to produce 
educational material that will be assessed and evaluated 
for further bonus points. Through a survey that was de-
signed and distributed to the students and, later on, was 
collected and analyzed, it has been observed that the at-
mosphere was positive in general. Many observations and 
conclusion may be used for further development. 
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