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INTRODUCTION

Communications and networks are essential elements of our life. Without them, we would not be able to exchange ideas, information and opinions, as well as to develop relationships. We live in a connected society, where networks and communication systems play an important role. Computer networks such as Local Area Network (LAN), Wide Area Network (WAN) together with communication systems such as sending devices like computer, connection devices like modem allow us to gain access to the Internet, e-mail, and apps, keeping us connected. Therefore, networking and communication skills are a must for the younger generation to be able to adapt to the outside world where soft-skills are highly demanded. 

For the course Technology and Information System (SCSP1513) session 2019/2020, we were given an assignment which is a report and video regarding the topic: Design Thinking. In the present world, although it is rapidly evolving and improving, there are still a lot of problems which can be changed for the better. Design thinking is actually a process where the problems are identified, and solutions are developed through critical thinking, so design thinking is about collaboration, innovation and design. The main objective for this assignment is to enable us to develop skills such as teamwork, problem solving, communication, analysis, creativity and the ability to influence others through design thinking process. 

Design thinking process involve five stages which are empathy, define, ideate, prototype and testing. From this process, we observe and understand our problem better, and we are inspired to think more creatively and innovatively. In the prototype stage, we also have the opportunity to build a prototype regarding networks and communications, this prototyping stage is an integral part of this project as we get to validate our ideas. It is later then we discovered that design thinking is an approach on how we can develop solutions to tackle a problem.

DETAIL STEPS AND DESCRIPTIONS
EMPATHY







The process of empathy is categorized into 3 stages which are observe, engage and immerse.

	(a) OBSERVE
	We know that networks and connectivity are very important for Universiti Teknologi Malaysia (UTM) students nowadays. In fact, there could be thousands of users using the wifi services at the same time. Hence, if there are no network connectivity and wifi services in UTM, we would face many problems such as unable to connect to the Internet to search for useful information. We conducted interviews regarding the wifi services in UTM and also asked questions about networks and communication systems, so that we can have a better understanding on this topic. We found out two respondents that are very experienced in networking and know a lot about the communication device and network.



	(b) ENGAGE


	During the interviews, we ask respondents for their names, ages and their experience working in UTM. Our group interviewed Encik Khairul Nizam Bin Md Razali which has served in UTM as “pegawai teknologi maklumat” for 15 years, and also Dr. Firoz Bin Yusuf Patel Dawoodi who is a lecturer in UTM. We actively gave our responds when they shared something interesting and some knowledge that we did not know, for example we asked about network topologies, connecting devices and modems. We continued to ask our questions when they stopped sharing certain topic to know more about network and communication. We also jot down some notes and did recordings during the interviews as evidence for our video.



	(c) IMMERSE


	From the interviews, we got to experience what the respondents experience through their sharing and also found out how important are network and communication in our daily life. We were able to see how they developed ideas and solutions to solve the problems regarding network and communications. From the interviews we then ideate and brainstorm our opinions and perceptions on network and communication.


DEFINE

After the interviews with respondents, we received a lot of information regarding network and communication. For example, we know about the physical connections like twisted pair cables, fibre optic cables and their differences. We also know about connection devices like modems, network topologies like ring network and star network. We discuss ideas on the disadvantages of the physical connections, connection devices and network topology. After discussions, we decided to design prototype on physical connections and connection devices, so that it can let us have a better understanding about the physical connections, connection devices and network topology.

IDEATE

In this stage, we had brainstorming sessions on what we need to do and how to do our prototypes which is a twisted pair cable, coaxial cable, fibre optic cables, Digital Subscriber Line (DSL) modem, cable modem, distribution switch, broadband and server. We all gave ideas and opinions and the final outcome was decided based on rational choice and feasibility.

PROTOTYPE

During this stage, we have better understanding and view of our prototypes. We built prototypes which will be easy to understand for our audience. We were able to build the prototypes based on the information received from the interviews and we were able to gather more ideas and work together as a team during the process of building the prototype.

DETAILED DESCRIPTION
One of the problems we faced while doing the research was the difference in the timetable between group members. This is because some of the group members are from different sections. Our different class schedules have made it hard for us to conduct any group discussions. We handled this problem by comparing our timetables to find the exact time for us to create a group meeting. Next, every group member has their own opinion and suggestion on how to manage the research. This has made our discussions more complicated because misunderstandings could happen. To avoid this, we listened to everyone’s opinion before we could proceed with our project. Upon listening to everyone, we collect all information to decide which one is the most likely to be accurate and fit with the objectives of our project. Lastly, communication and network are very hard for everyone to understand how their devices work. Because of this, lack of people can explain about them to us, but we managed to interview two people who are experts in these two sectors.  

In terms of team working, we have successfully shown a great understanding between the group members. The tasks given are distributed equally and every member responded quickly if any of us is in need of help. In addition, everyone participated actively to make this project successful. We passionately gave our opinion when needed as everyone is so committed to make this project a great one. Lastly, everyone has great discipline and a positive attitude while working together. When we were interviewing all of us were took part in asking and responding to our respondents while Azim took pictures and did recordings on our interviews. In the process of preparing our group project report, Tong Ming was in charge of preparing the introduction while Azim was in charge preparing the detail steps and descriptions of our design thinking process. Safwan was in charge of preparing the detail description while Yew Chong prepared the design thinking assessment and compiled our report. We all were involved in making the video but Azim is the main person who was cutting and editing our video as he has experience in video editing. Most importantly, four of us worked together as a team throughout the whole process and gave full cooperation to come out with the best idea and solution.

DESIGN THINKING ASSESSMENT

The design thinking assessment should be done after each stage and after our project demonstration. After the empathy stage which we interviewed people, we realized that sometimes we will ask questions not following our order and sometime our questions were very jumpy. Improvements could be made for example doing more preparation before conducting the interview. Then we moved on to the define stage. This is the stage where we identified the disadvantages and problems on network and communication. From the information we received from the interviews we discussed ideas for our ideate phase. During this stage we noted that although we might have same and different idea on what we were discussing but we were still able to agree with each other’s opinions and came out with a mutual decision. With all the ideas discussed we come up with our prototype during the prototype stage. After the prototype stage, the prototype was not as we thought it would be look. We had some 

problems like difficulties in finding materials for the prototypes.

DESIGN THINKING EVIDENCE
The sample work by students working to solve the design challenge
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     We had our first discussion in front of the N28 bilik kuliah 4.
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      We went to CICT to set up an interview with a technician.

Record for each phase 

i. Empathy:
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   These are the question we prepared to ask our respondents.
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We conducted an interview with Dr Firoz.
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We conducted an interview with Encik Khairul.

ii. Define: 
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We carried out brainstorming and discussion based on information we received.

iii. Ideate: 
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                We list out the disadvantages on network connectivity.
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                 We give opinions about network topologies.

Iv. Prototype
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                         We were doing our prototypes.
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                         Safwan drawing the server.
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                     This is all of our prototypes.
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                     We were involved in the video editing.

Youtube link: https://www.youtube.com/watch?v=n5TgP-BVuIc
REFLECTIONS

	Yew Chong
	My goal is to be a skillful data engineer. After having the design thinking project, I learned a lot of things. I had learned how to conduct an interview, brainstorm ideas, record and edit videos, and most importantly work together as a team. When we do things as a team, we can overcome many problems and our work become easier and lighter.

  After this design thinking project, my goal become clearer as I know what we want to be. I will focus on how to be a skillful data engineer.

  In order to improve my potential in the industry, I planned to improve my soft skills which include communication skills, stress management, time management, decision making, conflict management, leadership, interpersonal skills and public speaking by participating in activities held in UTM. In the society, we need to have soft skill to communicate with others so that we can solve the problem effectively and fast. Besides that, I also plan to master programming languages such as Python, R, JAVA etc. I plan to master those languages that I will learn in my course first, and then only I will master the others language and some useful industry standard tools like Apache Hadoop, Apache Spark, SQL etc.



	Azim
	My goal in this course is to ensure a better future for myself, and I believe that computer science is the correct choice. This is because I gain skills that will have a strong presence in the years to come. This project has certainly taught me how to properly conduct a project in an organised way.

  After this design thinking project, I am sure I am better equipped to conduct a project in the future with less difficulties and road bumps. Things like leadership, scheduling and brainstorming I now see as essential in any project either big or small. 

Other than that, my soft skills have improved through my interactions with my teammates and while conducting the interviews.

   I have a much clearer goal for my future by learning all these new things. I now know the road ahead of me will be tough but I know through determination and the skills I have learned throughout the project I can safely say that I am more prepared to handle it.



	Safwan
	By pursuing this course, I hope that I can increase more of my knowledge with regards to data engineering and programming. Furthermore, I hope that I can produce something that can be useful for everyone with the knowledge I gained from this course. In addition, I believe that this course can help me in developing my soft skills as it includes a lot of projects that can enhance my soft skills.


This design thinking project had taught how to become more proactive in group discussion by actively giving opinion and suggestions on how the project should be done. Besides, it also had taught how to think wiser when we have problems while we do our research. In brief, design thinking can make me become more ready with the things I have to face as a data engineering student.


In order for me to achieve something in this industry, I need to explore more on everything that is related to it. For instance, I have a vision where I want to increase my skills in coding and reading data analytics. With that being said, I can be more advance and prepare with the tasks that could be given to me in the future.  



	Tong Ming
	I was a matriculation student but just studied pure science since high school, so I had no computer science basics. When I got data engineering course, I was shocked and worried at first because I was scared that I couldn’t cope up with the studies. Upon pursuing this course, my primary goal is of course to improve myself and be a better self at the end of my program. I hope to gain all the knowledge I can about computer science and programming, and work hard to strive for excellence in studies. I hope to be able to use the knowledge I gained to help others, as well as others had helped me.

Through this design thinking project, I know more about the design thinking process, and understand that this process is a must to solve a problem. I also learnt that we should not shy away from challenges and problems, but to think creatively and innovatively to tackle the problems. That is why this project motivated me to improve my critical thinking skills so that I can express more ideas which can be an advantage in the society. Through this project also I gained more soft skills for example conducting an interview, and communicating with teammates. Teamwork is key to some projects and we were able to come eye to eye on most situations. Therefore, this project is actually very useful to prepare me for my future career path.

To improve my potential in this computer science field, I will study and improve on my coding and programming skills, and will also work more harder on data analytics. Besides these computer skills, attitude is also very important so I will develop time management skills, communication skills so that I can adapt myself to the outside world. I now have a clear view on my future and will work hard to contribute to the society.
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