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1. Problem Finding 
(The beginning…) 

 

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

Some problems we identified are as follows: 

Pupils sharing notes on paper, which is very wasteful  

Pupils not being able to get seats on the bus to the language centres, they also won’t know                  
whether they can sit with their friends. It is also troublesome to take attendance and the                
attendance taker can save a lot of time 

Pipe socket Bamboo poles falling with no cheap solution to solve it 

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

The following are our Main considerations for choosing our project.  

1. Benefit to society 
2. Amount of experience needed 
3. Possibility for others to use it 

We believe that “benefit to society” is a important criteria as we believe our invention can help to                  
improve other’s lives. Another important criteria is “amount of experience needed” as we decided              
not to embark on something overambitious, as well as to ensure that we could do a project well                  
instead of focusing on quantity. The criteria “possibility for others to use it” also would be a main                  
consideration as we would like a larger group of people to be able to benefit from our invention. 

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 

Bamboo Poles 
#2 

Note sharing 
#3 

Bus problems 
Benefit to Society 4 

 
2 1 

Amount of 
experience needed 

3 
 

2 2 

Possibility for others 
to use it 

2 
 

2 2 

Total Score 9 
 

6 5 

 



 

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) 

Research has come out with reports of bamboo poles falling and shattering windows. 

Jo, Y. S. (2016, January 19). Beware of falling poles in strong winds. Retrieved March 23, 2018, from 

http://www.straitstimes.com/singapore/housing/beware-of-falling-poles-in-strong-wind 

(Group personal Google Survey) Survey among people in Singapore has shown that many have seen 

bamboo poles drop on the ground. This is a issue that should be solved. HDB designs until 2002 have 

been using this dangerous pipe socket design that could fall off easily. 

2 B Compare and contrast the existing or similar solutions. 

The HDB has come up with a new solution which is the undetachable metal poles are firmly secured                  
to the building. There are other solutions where the bamboo poles are put in between racks hanging                 
outside buildings.  

These new design cannot be easily implemented in the older HDB flats due to the design. Residents                 
may not be comfortable with changing their old design. Due to the parts being metal, costs may be                  
high and not many may want to install it if they are asked to pay. 

There is a automated clothes hanger which has mechanical arms to lift metal poles up. This design is                  
secure and is convenient to use but however, it is very expensive, inconvenient to install and is not                  
good for the environment as it uses electricity to operate 

There is a holder for hangers attached to the ceiling that can hold many clothes but it is hard to                    
install, takes up a lot of space and the clothes hung are not secure. Like the automated clothes                  
hanger, these are indoor designs that are not as efficient as outdoor designs 

There are tight metal pipe socket holders. These design by the HDB do the opposite of solve the                  
issue, many people have trouble fitting poles into the slots, they also have problems taking it out,                 
some smaller poles drop out extremely easily, hence the least suitable. 

There is a modified recess rack where the poles are hung in-between the metal plates. Such designs                 
are hard and cumbersome to use, and poles still fall out if not properly insecure. 

  

 

 

 

http://www.straitstimes.com/singapore/housing/beware-of-falling-poles-in-strong-wind


 

  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.  

Our invention will be an add on to the current pipe socket design. This small mechanism will likely be                   
made out of PVC plastic. The plastic pipe will be cut into half and the two pieces will lock together to                     
secure the pole once it is in place. Inside the small mechanism, there is a rough and hard foam to                    
increase friction between the mechanism and the pole. There will be a spring like mechanism to                
keep the thing closed when in use. 

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

The invention will be put onto the current design, meaning that there is no need for people to                  
change their pipe socket design. The lock and the friction give people the freedom to use poles that                  
are slightly smaller and don’t have to buy exact dimensions. People will be able to hang their poles                  
with much greater ease and don’t have to worry about the poles dropping in strong winds. 

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

Our proposed invention will not require the users to have to change design to install it, we aim to                   
allow it to be installed very simply. Our design will be cheaper than anything else out on the market                   
and work even better than the metal ones. People don’t have to do inefficient indoor drying with                 
this design. Furthermore, it is possible that we can modify our design to be environmentally friendly                
and that we do not need any electricity to operate, possibly making it the most “green” design.  

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

We definitely expect to face setbacks, such as some materials not being readily available or some                
things do not work according to theory. Other problems include group mates not being able to work                 
on the invention at the same time, budget constraints to build prototypes and meeting the time for                 
the rainy season as that is a crucial testing time.  

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

6th of April marks the start of the building process, by 12 May we should be halfway done. 12 June                    
will be the end of the building date, when the monsoon season with strong winds blow, it will be the                    
optimal time to test. One month later, 7 July, we make tweaks and continue testing, coming up with                  
the final product. 

#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. 

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(s) 



 

 

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

For the materials for our prototype, we decided to use a material that was cheap, can be bent and                   
cut easily, so that if there is any mistakes made, there is still room for improvement. We decided to                   
use cardboard as it fit the criteria. We also decided to confirm the dimensions on Cardboard before                 
we designed it in the 3D drawer, for it to be finally printed. 

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

For the initial prototyped, we had made several errors in dimensions, either too big and too small,                 
and we needed to use a few pieces of cardboard to get the correct shapes before we could confirm                   
the design. We were right to use cardboard as we could cut and bend easily to meet the dimension                   
of our prototype. We also realised that we could choose to use paper with creases to represent the                  
rough foam. 

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

We had made our original prototype as a square such that we can visualize our idea. We decided                  
that a octagon shape would be stronger and easier to make than a circle shape, we hence made the                   
shape not to scale then scaled it down, once we confirmed, we started with the 3D drawing.  

 

Picture 1: Planning of the first prototype on the piece of paper (above). 



 

  

Picture 2: Using a glue gun to glue on creased paper to represent the rough foam for Prototype 2 
(above) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 3: Cutting of the cardboard for Prototype 3, the actual scaled one (above). 



 

 

 

 

 

 

 

 

 

 

 

Picture 4: The failed prototype V4 as it did not have the upwards facing axis (above). 

 

 

 

 

 

 

 

 

 

 

 

Picture 5: The fixed Prototype V5 design with height, depth and length. (above) 

 



 

 

Picture 6: The Prototype v5 after printing. However, it had an error in size during printing so we 
could not cut it as we had to return it to science research center 3D lab.(above) 

 

 

Picture 7: Printing of the correct mechanism size in the 3D printer for Version 6. (above) 



 

 

Picture 8: Cutting of the mechanism’s body into two using a saw and a clamp such that it would not 
move.(above) 

 

Picture 9: Testing of the final product with a bamboo pole. Testing was mainly about the amount of 
friction the main body mechanism had before deciding how much sponge to put in v6.(above) 



 

 

Picture 10: The completed prototype version 6. This is the final product.(above) 

                                                                                  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. 

 
  

 

 

 

                                        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. 

Prototype 1(for us to get a rough idea) 17 April 2018 

Criterion Fail Pass Good Remarks 

Fit Bamboo 

Poles well? 

✔   *not to scale 

Strong and 

Secure? 

✔    

Cost?   ✔ Less than $1 

Environmental 

friendliness? 

 ✔  Wood From Trees 

User 

Friendliness? 

   Did not test 

 



 

 

Picture 11: Prototype 1 to get a rough idea as well as identify potential flaws. (above) 

 

Prototype 2 (Actual hexagon shape) 8 May 2018 

Criterion Fail Pass Good Remarks 

Fit Bamboo 

Poles well? 

✔   *not to scale 

Strong and 

Secure? 

 ✔  Much stronger 

Cost?   ✔ Still would cost under $1 

Environmental 

friendliness? 

 ✔  Cardboard from trees 

User 

Friendliness? 

 ✔   
 



 

 

Picture 12: Prototype 2, hexagon shape, locking ring idea to secure it.(above) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Prototype 3 (To actual scale) 22 May 2018 

Criterion Fail Pass Good Remarks 

Fit Bamboo 

Poles well? 

  ✔ To scale 

Strong and 

Secure? 

 ✔   

Cost?   ✔ Still under $1 

Environmental 

friendliness? 

 ✔  Cardboard from trees 

User 

Friendliness? 

 ✔   

 

Picture 13: To scale cardboard model with the locking ring.(above) 

 

Prototype 4 (3D Drawing) 8 June 2018 

3D drawing of Bamboo secure prototype, based on our previous testing designs.  

● Require some cutting manually 

● To scale with measurements in place 

● Due to 3D printing errors, it did not work and we completely redesigned it 



 

Prototype 5 (3D printed) 6 July 2018 

Criterion Fail Pass Good Remarks 

Fit Bamboo 

Poles well? 

✔   Due to error, it became too small 

Strong and 

Secure? 

  ✔ Very strong plastic 

Cost?   ✔ Estimated material and electricity costs under $4 

Environmental 

friendliness? 

 ✔  Plastic 

User 

Friendliness? 

   Did not test 

 

Picture 14: The 3D printed version that was too small. We did not cut it as we had to return it to the 
lab. (above) 

 

 

 



 

Prototype 6 (3D printed){Final version} 31 July 2018 

Criterion Fail Pass Good Remarks 

Fit Bamboo 

Poles well? 

  ✔ Well sized, with space for cut sponge 

Strong and 

Secure? 

  ✔ Very strong plastic 

Cost?   ✔ Estimated material and electricity costs under $4 

Environmental 

friendliness? 

 ✔  Plastic 

User 

Friendliness? 

  ✔ Open and closes easily  



 

 

Picture 15: The device when locked onto the bamboo poles.(above) 

 



 

 

Picture 16: The device with a marking for where the locking mechanism should be at minimum 
(above) 

 

Picture 17: Top view of locking ring in locked mode.(above) 

 



 

We changed the design such that users did not have to apply strong force to secure the mechanism,                  
they could just twist this square. 

 

Further update: 

Decided to add sponge to replace rough foam such that it could create friction as well as absorb 
water to prevent mosquito breeding. 

 

Picture 18: A picture of the final product after sponge was added.(above) 

 

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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