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1. Problem Finding 
(The beginning…) 

Identify a problem you would like to solve.  You may want to brainstorm for problems using different 
approaches eg thematic, survey or general brainstorming etc. 

1 A Document a list of problems you have identified.  Your documentation should show clearly 
how your group came up with the problems. 

We first brainstormed for a theme our three problems would revolve around and 
subsequently branched off to find specific target issues. 

1. With the busy schedules of Singaporeans, how can we help people feel more rested? 
a) Solution: Portable pillow 

1. With the busy schedules of Singaporeans, what can we design to help with mundane chores 
that people have? 

a) Solution: Microbit powered machines 
1. With the busy schedules of Singaporeans, how can we make something to allow people to 

lead a more organised and productive life? 
a) Solution: Smart cabinet 

 

 

 

 

 

 

 

1 B You should have selected a problem based on some considerations.  Identify and justify 
these considerations. 

We have selected the problem of sleep deprivation in Singapore as we considered sleep deprivation 
to be a more serious problem than convenience of a smart cabinet and microbit machines. Another 
consideration was the fact that people generally do not enjoy sleeping on planes (especially for the 
economic class passengers) as it is uncomfortable. Hence, we want to solve this problem by making a 
comfortable yet portable pillow so as to let Singaporeans have a better sleep experience, and in the 
long term, help them develop a better sleep routine to have better mood and work productivity. 

 

 

 

 

1 C List some problems your group would like to solve.  List also the considerations for selection 
of problem in the evaluation grid below.  Score the considerations, against the problems, 



with points 1 (least significant) to 4 (most significant).  Sum up the total points for each 
problem.  Identify that problem you would like to solve. 

Problem Evaluation Grid 

*add more columns and rows where necessary 

Considerations for 
Selection 
 

Problems 
#1 

With the busy 
schedules of 

Singaporeans, how 
can we help people 
feel more rested? 

#2 
With the busy 
schedules of 

Singaporeans, how 
can we help people 
feel more rested? 

#3 
With the busy 
schedules of 

Singaporeans, how 
can we make 

something to allow 
people to lead a 

more organised and 
productive life? 

Positive impact magnitude 2 4 4 
Feasibility 4 2 1 
Creativity 4 1 3 
Total Score 10 7 8 

 

2. Define the Problem 
(This is one…) 

 
Now that the problem has been identified.  It is important to gather information on the extent of the 
problem and/or evaluate the usefulness of existing solutions based on some criteria.  You may need 
to conduct surveys and research on existing solutions. 

2 A Extent of problem (Research and discuss the problem and write down the problem 
statement) 

After researching on the problem of lack of sleep in Singaporeans, we found out that it should not 
be taken slightly. Tan Tock Seng Hospital cited that “Singapore is the third most sleep deprived of 
the 43 cities profiled in a report published recently”. The Straits Times cited that “Singapore is 
among the cities in the world with the least hours of sleep, clocking an average of 6 hours and 32 
minutes a day”, whereas the recommended sleep duration daily is 7 to 8 hours. Furthermore, we 
discovered that plane rides is one of the major causes of sleep deprivation as plane seats are 
uncomfortable which makes it onerous for people to sleep. Long working hours in Singapore has 
also significantly contributed to this problem as workers do not get adequate rest.A survey 
conducted by JobsCentral with 2,281 Singaporean respondents also revealed that 60% of 
respondents do overtime work 3 days a week .When one is sleep deprived, his mood, work 
performance and memory will be negatively affected. In the long run, it can even lead to increased 
risk of high blood pressure, heart disease, obesity and diabetes. Thus, the problem of sleep 
deprivation in Singapore should not be taken lightly.  

 

 

 



 

 

 

 

 

 

 

 

2 B Compare and contrast the existing or similar solutions. 

For the public, newspaper articles often explain the severe sleep deprivation problem experienced 
in Singapore so that the public is more aware of this problem and would sleep more. In schools, 
Schools and teachers often set up posters or encourage students to not compromise their sleep for 
studying overnight, gaming or messaging friends. This is in the hope that students would be able 
to cultivate good sleeping habits from young so that they would have strong and healthy bodies. 
However, as the emphasis is not good enough, students would often neglect their sleep leading to 
poor health and the inability to pay attention in class which might also lead to poor results. 
Furthermore, while planes have first class and business class where more comfort is provided to 
allow people to sleep better, it is generally unaffordable for those not from wealthy backgrounds 
which means most people would have to settle for the economy class where plane seats are hard 
and uncomfortable to sleep on especially for young children. Furthermore, while there are pillows 
in the market which are portable, they do not have many uses as we expected and much can be 
done to make these products better so that the users sleeping experience would be more 
pleasant. 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 



 

3. Your BIG IDEA# 
(Developing the idea….) 

Write down your proposed invention and why you want to do it.  State also how you think your 
proposed invention is better. 

3 A Describe your proposed invention.  

A pillow with 4 pillars as a base and four straps. There would be a slot for a smartphone and twin 
holes for a charger and a pair of earphones to play ambient music while sleeping. Cooling gel would 
be fixed at the top of the pillow.  

 

 

 

 

3 B Explain the purpose of your proposed invention and the potential benefits to users. 

The 4 pillars and the strap allows the pillow to be strapped onto a limb so one can fall asleep on their 
arm without discomfort. The cooling gel would prevent heat uncomfort and drenching the pillow 
with sweat. The smartphone accommodation would work well if the user has downloaded apps to 
assist in providing a better sleeping condition. 

 

 

 

 

 

 

3 C In what ways would your proposed invention be different and/or better than existing 
solutions, if any? 

Our invention aids users in sleeping better through smartphone accommodation which can be used 
to play soothing music to improve the users sleep. Furthermore, our pillow can also act as a stool 
(with customizable legs) so that power naps can be done anywhere at anytime. 

 

 

3 D What are some problems you expect in the course of your proposed invention? 

● Implementation of charging ports may be difficult. 
● Implementation of neat and attractive design may also be difficult 

● Obtaining of materials would be difficult 
● Legs of the pillow may not be very steady at first (i.e. wobbly) 



 
 

 

 

 

3 E What and when are the major milestone (project timeline) in your invention?  

  
Brainstorming for suitable ideas---->Finished in 8th March 
Justification of our selection of ideas----->Finished in March 30th 
Making of prototype---->Finished in June 
Revamp of prototype---> to be done in July 
Pilot test---->To be done in August 
 

 

 

 

 

#must be able to be constructed based on current / emerging technologies, must not violate the                
laws of Science or go against the laws of nature. 

4. Construction or Modelling Process*  
(This first… then that…) 

You are now onto the fabrication of your prototype/ product. You need to select material and                
understand how to put them together so that your prototype/ product can perform its function. 

 

4 A Explain how and why the materials were chosen for the prototype/ product of your 
invention 

Memory foam is used for the cooling and support for the material. It relieves and prevents pain 
hence being able to be used by a wider audience. Different sleeping positions can be accomodated, 
and is durable. Foam is also used  for structural integrity. 

 

4 B Explore these considerations that may guide the construction of your prototype/ product. 

Comfort for the users is a key consideration for the construction of our pillow as it is through this 
aspect that users are able to sleep better so that users are fresher and more energetic during the 
day. This allows for people to work more effectively and they also feel happier when they get more 
things done throughout the day. Furthermore, for users to sleep comfortably and not wake up 
constantly in the middle of the night, the pillow must be cooling. Hence, these aspects are all very 
crucial for the success of the product. 



4 C Document the prototype/ product development stages. You may use drawings,          
photographs or videos.  

Creation of Prototype 1 

1. Cutting open the memory foam pillow and taking out the memory foam inside it. 
2. Filling our suitable sized pillow case with the memory foam.  
3. Machine sew the pillowcase shut. 

4. Cutting out 4 small styrofoam blocks from the large styrofoam box using a penknife. 

5. Glueing the fabrics onto the 4 styrofoam blocks and then secured them onto our 
pillow with velcro. 

 

   

              

Creation of Prototype 2 

1. We cut out memory foam from an old pillow which was still in good condition. We 
used a suitable sized pillowcase and stuffed the memory foam inside to fill it almost 
completely. This is to make the pillow not too soft but not too hard too. 

2. We used a sewing-machine to sew the pillow case shut.  

3. Replacing foam legs with dense foam cube legs 
4. Moved legs closer together 



5. We replaced foam legs with stacked cube legs 
6. The cubes can be added or removed through velcro to adjust height 
7. We cut out pieces from the large piece of cloth to make the straps of the bag and the 

actual bag so that the pillow perfectly fits inside.   

 

OR 

If construction of the prototype is not possible, then you have to create an animation / as a proof of concept 
that it can be applied in a bigger scale. 

 

4A Explain why construction of a prototype is not possible and the proof of concept is needed 
in your case. 

 

4B Briefly explain how the video / animation can effectively show how your invention will 
work and the different considerations. 

 

 



 

 

 

 

 

Warning: 

● Video / animated simulation only if prototyping is absolutely no possible.  
● Video / animated simulation must be logical and convincing that the invention works. 
● Constraints must be clearly included in the logbook or the project will be heavily penalized. 

5. Modification and Evaluation 

Upon the completion of your prototype/ product, you would need to see if it is working the way you                   
want it to work. Check if your product has met the identified purpose and the user’s need; and                  
implement necessary modifications and improvements.  This process may take several rounds. 

5 A Write down your prototype/ product test criteria and check against it if it works.  Identify 
areas of weakness for modification.  Indicate the test iteration and date of test. 

Test Iteration:  Tick Remarks 
Test Date: 
2/8/2019 

Pass Fail Potential Failure  

Test Criteria 1: 
Customizability of 
pillow 

 
✔  

 ● While suitable 
to most 
people, there 
are still a 
small number 
of people who 
may not be 
comfortable 
with it, thus it 
can still be 
improved and 
modified to 
achieve even 
more 
customizabilit
y. 

The pillow provides a unique 
feature of being able to provide 
customisable legs to suit people of 
different heights. This allows for 
comfortable sleeping positions for 
everyone. 
 

Test Criteria 2: 
The sleeping 
marathon 

 

✔  
 Nil The users who tested on this 

portion found the pillow portable 
and comfortable to sleep on. 
 

Test Criteria 3: 
The portability 
component 

 
✔  

 ● The pillow is 
slightly bigger 
than a 
standard 
portable 
pillow which 
could be 

The pillow was light and easy to 
carry around. 
 



improved in 
the future by 
scaling down 
on its size a 
little further 

*Add more rows for more criteria 
 

Our test subjects... 

 

 

** Repeat table for next test iteration 

 

OR if you are creating an animation / video to show how your invention will work, write down the 
different possibilities / outcomes [success or failure) if a full-scale prototype is to be constructed. 
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