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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. 

 

Singapore has an aging population. We have hence decided to focus our research on the problems 
the elderly face in their everyday lives. 

 

Remarks: Singapore suffers from an ageing population problem, we are trying to find out what 
problems the elderly have  

https://www.todayonline.com/singapore/singapore-feeling-impact-rapidly-ageing-population 

 

Over Chinese New Year and following weekends, we managed to speak to some of our elder 
relatives and asked about the problems they faced.  Each group member identified one 
problem which was most relevant and relatable to their relatives. 

 

1. Elderly have difficulty pushing their trolleys up curbs when there are no slopes. 

(Went grocery shopping so the trolley is very heavy.) 

 

       2. Elderly have to get up in the night sometimes as they need to use the washroom but 

they cannot see well in the dark due to bad eyesight so they cannot find the light switch to 

turn it on. 



 

       3. Elderly sometimes lose their way when going out. 

 

       4. Elderly like to read newspaper (or sometimes books) but due to poor memory and 

poor eyesight they can't remember where they placed their spectacles so they can't read. 

 

 

 

 

 

 

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

 

 

Firstly we did research on the problems, their extent and why they happen. Then, we put the 
problems into a survey to see if our problems were relevant to them (and their families) and 
also to find the extent of each problem. We also tested the feasibility of these problems to 
solve into a decision making matrix. 

 



 

-Survey was made to ask others if they know of anyone who face these problems: 

in summary: 

● q1. survey results show most people grandparents (45%) suffer from the trolley-curb 
problem, followed by the second most (18%) which is losing their way.  

● There is a tie between poor eyesight to go to the bathroom or due to newspaper (15%).  
● Small minority of participants grandparents do not suffer from any of the four symntoms 
● q2. (60%) Majority of the participants feel the trolley curb problem is the most relevant and 

will affect the most number of elderly, while some (16%) also feel the “losing way” problem 
is quite serious 

● tie between the two problems about poor eyesight (13%) 

-Decision matrix was used. 

Considerations: 

- impact of the project 
- Unavailability of solutions 
- Difficulty to solve 

 

 

Problem number 1, the trolley and curb problem was selected. 
http://www.timeuseinstitute.org/Grocery16paper.pdf 

 

 

  

 

 

http://www.timeuseinstitute.org/Grocery16paper.pdf


 

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 

 

 

Problems Difficulty 
1-Hardest 
5-Easiest 

Scale 
1-Smallest 
5-Biggest 

Unavailibility of solutions  
1-Many solutions 
5-Few/No solutions 

Total 

Trolley 3 5 4 12 

Vision 1 3 3 7 

Lost 4 4 2 10 

Bad memory 3 3 2 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)  

Definition: The elderly struggle to pull or push their grocery trolley or bag up a curb, some complain 
of muscle strains and having to bend down, putting stress on their backs to do so. 

The survey (1B) has majority choosing the trolley problem and many grocery shoppers are of higher 
age.                             http://www.timeuseinstitute.org/Grocery16paper.pdf 

  

We also found out the reason this problem happens, a medical 
condition, Sarcopenia. 3-5% of muscle mass is lost every year 
after age 30. 

http://www.timeuseinstitute.org/Grocery16paper.pdf


https://www.webmd.com/eye-health/cataracts/ss/slideshow-cataracts 

 

Hence, the elderly need something easy to use to help them                           carry heavy weights of 
grocery. 

 

 

 

 

 

 

 

 

 

2 B Compare and contrast the existing or similar solutions. 

Existing solutions include stair climber, and public ramps. 

Stair climber: A trolley bag with 3 wheels which can be rotated to climb surfaces. 

             Cons: Too expensive! (Over $50) 

Public ramps: Built by government, mainly found at the side of the roads in car 
parks. 

              Cons: Inaccessible or far away from destination. 

 

We look for a solution that is cheaper and portable. We also aim to keep its 
impler to stop things from going wrong and to maintain the ease of use 
for elderly members. 

 
source from https://www.amazon.com/s?k=stair+climber&ref=is_s 

This picture is adapted from the online shopping platform Amazon. We were 
trying to find prices for a curb (stair) climber 

 
 
 
 
  
 
 
 

https://www.amazon.com/s?k=stair+climber&ref=is_s


 
 
 
 
 
 
 
 
 
 
 

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 detachable ramp, which is hooked at the back of  the trolley so it can be detached for the elderly 
to pull their trolleys up the ramp. 

 

( the extendable ramp is attachable) 

 

For the trolley we are using, there are two most popular trolleys (common) in the market right now: 

Market trolley #1 (using fabrics and metal) 



 

https://shopee.sg/Dolphin-Collection-Market-Trolley-57X34X22Cm---42L--Coffee--i.84177332.14461
55722?gclid=EAIaIQobChMI58vQhKbu4wIVxQ0rCh1mDARlEAkYDCABEgIedvD_BwE 

Market trolley #2 (metal shopping trolley) 

 

https://www.eamart.com/product/list/best-sellers/Leopard-LN-406-Shopping-Cart-13981?gclid=EAI
aIQobChMIharwwdHt4wIV1oRwCh2BcACvEAQYGCABEgIG8PD_BwE 

Market trolley #3 (curb climber) 



 

https://www.walmart.com/ip/Grocery-Waterproof-Max-Climbing-150-Wheel-Utility-Capacity-Shopp
ing-Dolly-Shopping-Folding-Cart-Load-Trolley-Stair-Cart-lbs-Laundry/998669455 

 

Remarks: 

 

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

Our invention aims to make the process of pushing a trolley up a curb easier and more manageable 
for the elderly. It also has to be cheap, easy to install (in our case, attach) and easy to use. 

 

In summary, 

● To make trolley up curb more manageable 

● Low cost 

● Easy use 

 

 

 

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

Our invention will be much more affordable than existing solutions (stair climber) and can be used 
anywhere unlike slopes or ramps. 



 

 

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

    There are a few problems we have identified. Firstly, the ramp might not be strong enough to 
support the weight of groceries while being lightweight itself. Secondly, the size of the ramp 
must be optimal, such that it fits on the trolley but is still able to be placed and used on most 
heights of curbs. Lastly, we want to try to make it such that the user does not need to bend 
their backs to accomplish the task, hence the pole mechanism needs to be long enough to 
adhere to different heights. 

 

 

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

We started by making a cardboard prototype, as suggested by one of the judges, to give us much 
room for error and to ensure the right measurements.  

By the first 2 weeks of June holidays, our cardboard model was done and we made many 
adjustments to the extending and attaching mechanisms. Our first prototype was finished by 
late June, our current prototype by early July. 

In summary, 

- Cardboard model done June 12th 
- Prototype #1 finished by June 23rd 
- Current prototype #2 done by July 2nd 

 

 

#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 

Materials include selfie sticks (metal extension, rubber and plastic handle), ramp (cardboard for mid 
year, planning to be wood/plastic for final year) , clips and swivel (plastic) 

More in detail: Ramp was supposed to be made of metal mesh (once suggested). But due to flaws in 
the material (metal mesh required covering and other measures to safe proof it) and the high cost, 



we made it out of lightweight plastic and wood instead. Metal mesh while sturdy, might rust and can 
be very heavy. 

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

Used Cardboard instead of wood for more room for error, measurements, and cheaper materials in 
general. The Final product required wood and lightweight plastic (the ramp itself of height 
3cm) Plastic as it is a lightweight (polystyrene, etc) material, as well as wood being durable 
and sturdy, made us choose them over metal (mesh), which the major flaw about it is that it is 
heavy and not feasible for the elderly to try to lift up. (Also, metal is considerably more 
expensive than other materials, with the likes of plastic and wood being much cheaper) 

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

 

*First sketches of the 
model of the ramp (later changed) 



*first prototype 

 

*Building of the final product (following pictures until the end) the first and second picture is about 
building the extension of the ramp





 



 

 

Product in action. 

 

FINALISED  

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: First 
Prototype 

Tick Remarks 

Test Date:2/7/19 Pass Fail Potential 
Failure 

 

Test Criteria 1 
Durability 

 yes  Material not strong enough 
 

Test Criteria 2 
Mobility 

yes   easy for it to move around as no adjustments 
are made to the original trolley 
 

Test Criteria 3 
Ease to use 

yes   convenient 2 
 

*Add more rows for more criteria 
** Repeat table for next test iteration 

 

Test Iteration: Final 
Product 

Tick 
 

Remarks 

Test Date:5/8/19 Pass Fail Potential 
Failure 

 

Test Criteria 1 
Durability 

Yes   Sturdy wood, can support a good amount of 
weight. 
 

Test Criteria 2 
Mobility 

Yes   Easy for it to move around as no adjustments 
are made to the original trolley. 
 



Test Criteria 3 
Ease to use 

Yes  Yes Convenient, might be a little slow. 
 

 
 

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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