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1.     Problem Finding 
1 A Documentation of a list of problems we have identified.  

As a group, we did some research and we found some problems that people face in 
today’s world. Based on our findings, we noted down some prominent problems which 
we wanted to solve. Some notable ones include:  
 
Problem 1: Teachers take too long to clean the whiteboard, thus wasting lesson time and 
reducing productivity. The whiteboard is often dirty and needs to be cleaned often, and 
even after cleaning the whiteboard would not be fully clean. 
 
Problem 2: Elderly have been falling more and more frequently, causing injuries that are 
sometimes severe or even fatal since the elderly have brittle bones and thus are easily 
injured. 
 
Problem 3: Elderly have back problems as they are old and not flexible, thus they can 
easily injure their backs when they bend down to pick up items from the floor. 
 
~Between these 3 problems that we have found, we decided to choose Problem 3. We 
judged the problems by the feasibility of making a product for it, the cost of that product, 
and how beneficial and useful the product will be to our target audience. 
 
 

1 B We selected our problem using these considerations.  
- The feasibility of making the product - if the invention can be made by the final 

evaluation  
- Cost of product - we aim to ensure that the total invention cost is kept relatively low  
- How beneficial it is for target audience - whether it will help the target audience  

  
1 C  Scoring of the considerations, against the problems, with points 1 (least 
significant) to 4 (most significant).  Summing up the total points for each problem.  

 
 
 
 
 
 
 
 
 
 
 
 

 



 
 

 
Problem Evaluation Grid 

Considerations for 
Selection 
  

Problems 

#1 
(Whiteboard) 

#2 
(Elderly Falling) 

#3 
(Back Problems) 

Consideration 1 
(Feasibility) 

  
2 

 
 1 

 
 4 

Consideration 2 
(Cost) 
4- cheapest 
1- most expensive  

 
3 

 
2 

 
 2 

Consideration 3 
(Beneficial) 

  
 3 

 
 4 

  
4 

Total Score   
 8 

 
 7 

  
10 

  
 
 

2.     Define the Problem 
  
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) 

Article 1: 
The Republic’s population size is expected to reach 6.34 million in 2030, based on 

projections from the United Nations (UN) released this year. 
By then, there will be 806,000 people under 15 years old and 1.8 million people who are 

aged 65 years or older - making up about 28 per cent of the total population. The numbers will 
reach 722,000 and 3.08 million, respectively, out of a total population of 6.58 million by 2050. 
This means that in about three decades, almost half (47 per cent) of Singapore’s total 
population will be at least 65 years old. And some major health-related problems come with age 
such as chronic health conditions, back pain and physical injury. 

 



 
 

Lower back pain is one of the major disabling health conditions among older adults aged 60 
years old. seniors are prone to develop certain Lower Back Pain pathologies and/or chronic 
lower back pain  given their age-related physical and psychosocial changes. or older. 
Worldwide, back pain is the single leading cause of disability, preventing many people from 
engaging in work as well as other everyday activities. Back pain accounts for more than 264 
million lost workdays in one year—that’s two work days for every full-time worker in the country. 
Experts estimate that up to 80% of the population will experience back pain at some time in their 
lives. 

Article 2: 
Studies have suggested that the prevalence of musculoskeletal pain in older adults 

ranges from 65 to 85%, with 36 to 70% of them suffering from back pain. 
Low back pain is the most common health problem among older adults that results in 

pain and disability. Older adults, aged 65 years or above, are the second most common age 
group to visit physicians for lower back pain Earlier research suggests that lower back pain 
prevalence progressively increases from teenage to 60 years of age and then declines, which 
may be ascribed to occupational exposure among working-age adults, or age-related changes 
in pain  perception or stoicism. However, recent studies have revealed that lower back pain 
remains ubiquitous among older adults at their retirement ages. In population-based studies, the 
1-year prevalence of lower back pain in community-dwelling seniors ranged from 13 to 50% 
across the world. Similarly, while up to 80% of older residents in long-term care facility 
experience substantial musculoskeletal pain and one-third of these cases are lower back pain, 
often older residents’ pain is underreported and inadequately treated. 
 
 
2 B Comparison of the existing or similar solutions. 
 
     Product 1 (ELLE):  
ELLE is a simple shopping cart add-on aimed at the elderly population and people with back 
problems. It is a self-elevated device used for mini, mobile shopping carts, which allows 
groceries to be automatically lifted up, without needing any manual assistance. However, it 
is not visually attractive and is also costly. The design could also be inconvenient as it is not 
foldable, and it can only be used for small shopping carts. 
     Product 2 (MedPro Reacher Extender): 
MedPro Reacher Extender is a simple yet effective design to allow the user to grab items 
from high, low or far away places. It has a magnetic tip and it can also be extended to 
81.3cm. The grip is also comfortable. However, the MedPro Reacher Extender is 
inconvenient and is also time-consuming when for taking many items out of a shopping cart. 

  
 
  

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.  
  
 Our proposed invention is a platform that elevates the groceries in the shopping cart that 
people put in so that it is easier for them to take groceries out and put them on the counter, 
therefore this allows the user to take the groceries with ease without bending down a lot. 
  
3 B Explain the purpose of your proposed invention and the potential benefits to 
users. 
 Our invention elevates the groceries inside the shopping cart, thus it will make it easier for the 
elderly to take groceries, hence they would not have to bend down as much compared to a 
regular shopping cart. This would reduce or even eliminate any damage or injury when the 
elderly take groceries out of the shopping cart. 
  
3 C In what ways would your proposed invention be different and/or better than 
existing solutions, if any? 
 Our invention will function as an “add-on”, if the elderly requires it to aid them during their 
shopping, they can add this invention into their shopping cart and can also be removed easily, 
no changing the shape and size of the shopping cart, making it a viable alternative to ELLE 
which is made for small portable trolley which still require elderly to bend down to pick up their 
groceries. Similarly, the MedPro Reacher Extender is very inconvenient for the elderly to use as 
they will keep having to repeat the same action of taking the groceries out of the trolley multiple 
times making it extremely time-consuming and ineffective helping the elderly pick up their 
groceries from the trolley and to the countertop. 
 
3 D What are some problems you expect in the course of your proposed invention? 

- Elevating the platform  
- Finding a suitable system for the invention 
- The system might jam 
- The items might fall off the elevator 
- The screws might come loose 

 
3 E What and when are the major milestone (project timeline) in your invention?  
 Our major milestone for our project is the mid-term evaluation as it is a time where we have 
confirmed on our product and how it will look and function. 
Proposal evaluation- ideation and design of invention  
Mid term- construction and testing of the first prototype, and survey  
Term 3 week 3-5: construction of final invention and testing of it 
 
  
  
 

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 
 We chose wood to be the base of the foundation. Wood is sturdy and also light as the wood 
foundation must withstand the weight but cannot be too heavy or it would break the elevator. 
 
4 B Explore these considerations that may guide the construction of your prototype/ 
product. 
 Our prototype has to prevent the items from falling off the side and must also be able to 
withstand a certain amount of weight without breaking. 
 
4 C Document the prototype/ product development stages. You may use drawings,          
photographs or videos. 

Firstly, we did our research on the average size of shopping carts from big               
supermarkets. Using the average length, breadth and height we got our dimensions for             
our prototype.  
 
First Prototype  

 
Final product 

 



 
 

  
 
  

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: 
27/6/19 

Pass Fail Potential 
Failure 

  

Test Criteria 1 
Durability 

✔    
 

The prototype was able to withstand 
a decent amount of weight without 
collapsing. 
  
 

Test Criteria 2 
Easier to use 

   ✔   The prototype was too heavy, making 
it difficult for the user to lift it up.  
  

Test Criteria 3 
Stability 

    ✔   The prototype had an “X” for a 
supporting foundation. However, the 
“X” would sometimes move to the left 
and right instead of only up and 

 



 
 

down. Thus, this reduces the stability 
as the prototype is shaky due to the 
“X” not being in a fixed position.  
  

 
 
 

Test Iteration: Tick Remarks 

Test Date: 
30/7/19 

Pass Fail Potential 
Failure 

  

Test Criteria 1 
Durability 

 ✔    The prototype was able to withstand 
a decent amount of weight without 
collapsing. 
  
  

Test Criteria 2 
Easier to use 

 ✔    The elevation and depression of the 
prototype is automatic, thus it does 
not require any manual work for the 
prototype to function properly 
  

Test Criteria 3 
Stability 

✔    The prototype was stable as we 
added an “X” into it and also added a 
middle platform to attach the springs 
to, thus the springs would not buckle 
and cause the prototype to be 
unstable and the top platform to 
collapse. 
  

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