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Executive Summary  
The Eleve8 is a multifunctional pick up stick to assist Lou to participate independently 
in her daily activities, at home and the community. The Elev8 was co-designed in 
collaboration with Lou Ellen to ensure it addressed her preferences, needs and 
ergonomic specifications. This process ensured the final design is client centred, 
functional and practical for our Need Knower.  

Our discussions with our Need Knower, Lou Ellen, and our research on existing pick 
up sticks highlighted issues with durability, adjustability, and addressing the varying 
needs for individuals. 

The team used our knowledge from our respective fields, occupational therapy and 
design, to ensure our design remained practical, functional, inclusive and user 
focused. We kept components of existing pick up sticks that Lou and our team felt 
were important, whilst ensuring our pickup stick addressed her additional needs.  

The following report discusses our journey from the initial user brief to our final 
prototype and describes the process behind our decision making and ideation over the 
past two months to lead us to our final prototype.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

The Team 
Jim: Occupational therapy student 

Jas: Occupational therapy student 

Sarah: Occupational therapy student  

Jessie: Occupational therapy student 

Terry: Design student 

Lou Ellen: Our Need Knower 

 

Our Need Knower  

 

Our Need Knower Lou Ellen is 54 year old 
woman diagnosed with Neuromyelitis Optica; a 
rare disease that causes damage to motor and 
sensory neurons in the spinal cord (Morrow & 
Wingerchuk, 2012). Lou is paraplegic, has 
blindness in her left eye and osteoarthritis in 
both hands.  

Lou previously worked in management prior to 
her diagnosis in 2010, she has spinal cord 
damage from her cervical vertebrae C3 down 
to the base. Lou is legally blind in one eye (she 
can see lights and colours), has difficulty with 
proprioception, sensitive skin, slight right leg 
movement and oedema in both legs. Lou 
mobilises in her home and the community in 
an electric wheelchair. She self-manages her 
NDIS funds and has carers come in 7 days a 
week. Lou lives with her mother and has her 
own unit within a modified garage. Lou strives 
to be independent in as many activities as 
possible. 



 

 

Our design brief 
Our design brief was to ideate, design and build a simple, lightweight and 
multifunctional pick up stick that would allow Lou to independently pick up a variety 
of items including her phone, cups, container lids, coins, etc. and participate in her 
activities of daily living. 

 

Our Approach 
We followed the double diamond methodology to inform our design process. 

Developed through in-house research by the British Design Council in 2005, the 
Double Diamond design process model is iterative in nature and maps the convergent 
and divergent stages of the design process, highlighting the thinking used by 
designers (British Design Council, 2007). It is divided into the following four distinct 
phases, 
 

● Discover Phase marks the start of the project, identify user needs, and 
conduct research. 

● Define Phase: identify what matters most, if it can meet set objectives, and 
develop a clear brief. 

● Develop Phase: design-led solutions are developed and tested using an 
iterative process. 

● Delivery Phase: finalise prototype and reports. 
 
 
 



 

 
 

Other Frameworks 
The team also included principles from the following frameworks throughout the 
design journey with our need knower. 

Co-design 

 
(Image 01 - Pilotlight, 2019) 

 

Known by names such as co-creation, generative design, co-operative design and 
participatory design, co-design combines professional expertise and lived experience 
in order to create a product or outcome (NCOSS, 2017). Principles of co-design 
include inclusiveness, respect, participation, iteratively and a focus on outcomes 
(NCOSS, 2017).  
 
The team collaboratively worked with our need knower through engaging, inclusive 
and respectful conversations in order to work towards our final outcome, a 
multipurpose pickup stick.  

Human-centred Design 
 

 
(Image 02 - Greater Good Studio, 2016) 

 
 



 

 
 
 
 
 
 
 

As discussed by Giacomin and the ISO 9421-210, Human centred design “aims to 
make systems usable and useful by focusing on the users, their needs and  
requirements, and by applying human factors/ergonomics, usability knowledge, and 
techniques” (Giacomin, 2014; International Organization for Standardization, 2010).  
 
The team adopted HCD through close collaboration with our need knower (understand 
user, task, environment; user driven and involved design, consider whole user 
experience), adoption of multidisciplinary perspectives and skills, and using an 
iterative process (e.g. double diamond design process) (Giacomin, 2014; International 
Organization for Standardization, 2010). 
 

Inclusive design 

 
(Image 03 - Woolery, 2018) 

 

Inclusive design is a people focused methodology that recognises exclusion, aims to 
learn and include a diverse range of people, and results in a design that not only assist 
those with disabilities, by people universally (“Microsoft Design,” 2019).  
 

This philosophy was embraced by the team for the duration of the project, melding 
with elements of human centred design and co-design in order to develop an item that 
would cater to our need knower and a wider user base. 
 
 



 

 
 
 

Discover Phase 

The Challenge 

Lou would like a solution to help her pick up specific items as most pick up sticks on 
the market are simplistic and lack the dexterity required to pick up both smaller objects 
such as coins and larger objects such as water bottles or coffee cups. A detailed list 
of tasks that Lou requires a pick up stick to complete was emailed to the group by Lou. 

 
 

 

 

Tasks 

 Picking up phone off the floor. 
 Picking up plastic lids and other 

kitchen things off the floor.  
 Untying and loosen shoelaces 

to take off shoes or if they are 
too tight as her feet swell. 

 Closing the door by grabbing 
the door handle. 

 Putting cups and small objects 
away in high cupboards or 
taking them out. 

 Getting clothes or continence 
objects out of cupboards that 
are high especially if on the top 
shelves. 

 Using the actual handle to lift 
foot up onto the footplate of the 
wheelchair. 

 Picking up books and paper etc 
that might have fallen off her 
desk. 

 Use one end of the end of the 
stick to turn on her wheelchair 
in the morning as her chair isn't 
near her and she is sitting on 
the bed. 

 Picking up linen, clothes and 
pillows off the floor. 

 Pulling out her weigh scales 
from underneath the bed. 

 



 

 

Research 
Based on the identified tasks, the team proceeded to conduct primary and secondary 
research. 

Primary 

Our need knower Lou and her experiences were our 
primary form of research. We worked together with Lou 
through the entire ideation, design and prototyping 
phases. The team referred to her knowledge, experience 
and what worked for her throughout the duration of the 
project. 

 

The main methods used to contact and engage Lou were 
informal interviews/ discussions, and emails. Our primary 
research identified the following: 

● Pickup stick task and environments 
o Lou has multiple pick up sticks scattered around her house in strategic 

locations, each one addressing a particular need. 
● Pain points 

o Lou identified various pain points throughout her daily life (refer to 
Journey Map). 

● Preferences and Observations 
o Lou has tried many pickup sticks over the years. Out of these, she 

currently prefers the “Homecraft Pick Up Reacher” model (Image 04). 
o As Lou is happy with her current pickup stick, due to the mechanism, 

grip and trigger, the team decided to add to the pre-existing design 
instead of creating a completely new item. 

o Grip: Lou prefers a slanted handle grip (as seen in Image 04). Lou also 
discussed using her current pick up stick as a leg lifter and would like 
the pick up stick to be able to perform this function. 

o Claw Head: Lou prefers a claw head that can change orientation from 
horizontal to vertical 

o Stick / Shaft: Lou prefers this the length of the stick to be adjustable. 
Lou discussed wanting an adjustable length with a spring-loaded 
button and hole mechanism used in walking sticks and crutches.  

o Storage: Lou discussed preferring to have a pick up stick that is 
collapsible and can fit in her bag easily. Magnetic attachments on the 
wheelchair were also discussed as a form of storage. 

● Measurements 
o Stick length: 40cm - 100cm 
o Foldable leg lifter: 14cm 

Image 04 



 

 
 

 

Secondary 

For our secondary research the team visited online websites and contacted local aids 
and equipment stores including the Independent Living Centre, Fisher Lane Mobility 
and the Able Living Group, and hardware stores such as Bunnings, for information on 
existing products and information including materials and durability of existing pick up 
sticks. Australian Standards such as the AS EN 12182:2015 (Assistive products for 
persons with disability - General requirements and test methods) were also perused 
using the Sai Global database (Sai Global, 2015). Patents of existing pickup stick 
designs were also studied using the Patientscope database and Google Patents in 
order to understand underlying mechanisms and identify possible modifications 
(Corboy, 1982; Forrest & Hubbard, 1997; Khubani & Lakhiani, 2002; Ludwig et al., 
2013; Wei, 2000). Consultations with DFM staff Ravi and Paris and the Occupational 
therapy staff were used to inform design decisions made by the team. 
 

The research from local equipment stores and Bunnings revealed that pickup sticks 
were usually made up of aluminium, have rubber grips, magnetic tips and plastic 
casing. In terms of overall design considerations, the AS EN 12182:2015 discussed 
topics including B.5.2 Flammability, B.19 Handheld assistive products, B.23 
Ergonomic principles and B.25 Packaging. Patents and breaking down pickup sticks 
helped identify sturdy mechanisms that were suitable for bearing weight, for example 
the gear design used in Lou’s favourite pick up stick, the “Homecraft Pick Up Reacher”. 
Consultations with other staff members were helpful in tracking down proper 
documentation (e.g. Australian Standards) and looking at options such as soft robotics 
as viable alternatives to claw heads. 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

Define Phase 
To assist our team in comprehending the various functions and uses our pick up 
stick is required to address we developed a journey map in collaboration with Lou, 
affinity clusters and a point of view statement to ensure our team remained grounded 
in the needs of the user.  

Journey Map 
To understand how often Lou used her pickup stick within a typical day and identify 
her pain points, we collaboratively worked with her to create the following Journey 
Map. Lou reported various pain points throughout the day. 

 
1. Woken up at 7.30am by mum 
2. Gets into shower chair and mum 

leaves 
3. Makes breakfast independently 
4. Do exercises 
5. Shower and brush teeth 
6. Carers assist with dressing 
7. Transfer into electric wheelchair 

independently 
8. Complete grooming and self-care 
9. Taxi Arrives 
10. Dropped off at William Street 
11. Arrived at DFM 

12. Go shopping 
13. Go to spud bar for lunch 
14. Got to manicure 
15. Drive home in wheelchair 
16. Tidy up a bit 
17. Do emails and paperwork 
18. Relax (e.g. play solitaire, watch movies / tv 

shows from Stan) 
19. Make dinner 
20. Exercise using Motor-Med 
21. Get ready for bed independently 
22. Carer arrives and turns of lights 



 

 
Affinity Cluster 
Following our meeting with Lou, we then proceeded to list insights, categorize them 
into clusters, and rank them according to the team’s values and the need knowers 
needs and wants.  
The following themes were identified: 
 

● Function 
o Leg lifter 
o Put on shoes 
o Pickup flat objects 
o Pickup wider items 
o Reaching overhand 

● Objects picked up 
o Coffee mugs  
o Linen 
o Coins 
o Phone 
o Container lids 

● User preference 
o Must fit in bag 
o Fatigue 
o Appearance is not important 
o Grip 
o Proprioception 
o Hand dominance 
o Appearance is not important  

● Current design issues 
o Poor durability 
o Degrading parts - e.g. 

magnet tips 
o Heavy items difficult to lift 

● Design components 
o Materials 
o Micro-suction 
o Fine motor movements 
o Electric device 
o Frequency of use 
o Weight 
o Retractable/ Collapsible 

● Environments 
o At home / Indoors 
o Crosswalk / Outdoors 
o Different floor surfaces 
o Weight 

● Miscellaneous ideas 
o Cane like pickup stick concept 
o Exo-skeleton stick 



 

 
 
Point of View (POV) Statement 
A point of view (POV) statement was also set by our team to represent the needs of 
our need knower, Lou.  
 
“Lou Ellen, a 54-year-old female electric wheelchair user with 
neuromyelitis and bilateral osteoarthritis needs a modified pickup stick to 
assist with a diverse range of community and domestic activities of daily 
living.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 

Develop Phase 

Following the insights gained in the previous two phases our group began 
brainstorming and developing potential solutions to ensure we were addressing 
Lou’s needs.  

Benchmarking 
The team looked at existing solutions through secondary research in order to identify 
what functions worked best, and what needed to be improved on. 
 

Products Pros Cons 

Reacher / Grabber by 
Active Hands 
https://www.activehands.
com/11793/ 
 

 

● forearm operation 
support people with 
reduced hand 
function and core 
strength 

● Support a range of 
objects pick-up 

● stick body length non-
adjustable 

●  fixed claw non-
detachable; claw grip 
and scoop function 
limited 

ILC Australia 
https://ilcaustralia.org.au/
search_category_paths/7
45 

● Good variety of 
reachers and 
grabbers options 
with its own 
specifications 
(suction cups, 
scoop tips, finger 
trigger conformity) 

● supported by NDIS 

● Functions are featured 
in different products, 
however not combined 
in one single product 

● Single product not 
suitable for need 
knower’s context 

 

 



 

 

 

AidaCare 
https://www.aidacare.co
m.au/product-list/daily-
living-aids/reaching-
aids/pick-up-tools-for-
elderly/ 

● Basic and universal 
in design 

● Economic 

● Limited options, only 
basic level functions 
are available 

● Not meeting 
complicated context of 
need knower 

Bunnings 
https://www.bunnings.co
m.au/craftright-820mm-
pick-up-and-reaching-
tool_p5817218 
 

 

● Cheap 
● Claw enabled by 

suction cup grip 

● Not specific designed 
for people with 
disability 

● may not durable 
● Not considering 

individual contextual 
needs 

 

Key Design Drivers 

Our team decided on the following criteria for our solution, based on team research 
and time with Lou. We want to improve the community living  

● The pickup stick must be lightweight to ensure Lou can use the stick for 
prolonged periods in the home and community.  

● The pickup stick must be adjustable to ensure Lou can fit it in her bag 
while mobilising in the community.  

● The pickup stick must be able to pick up both small and large items.  
● The pick up stick must conform to Lou’s ergonomic preferences and 

measurements in length and on the handle.  

How Might We (HMW) Statement 
In order to help create a solution to our need knowers problem, the team proceeded 
to set a how might we (HMW) statement based off the previously set POV statement. 
 

“How might we develop a pickup stick for Lou Ellen so that she can 
maintain her independence in a diverse range of ADLs in her home and 
out in the community.” 



 

 

 

Lotus Blossom Ideation and Concept 

 
The lotus blossom ideation provided us with great innovative opportunities. In this 
process, the team has considered a range of functions and possibilities to match the 
need knower’s context. Based on the meeting with Lou, the initial ideation was driven 
by a few aspects, such as range of grasp, claw functions, stick adjustability and being 
carriable.  A few hypotheses and questions were brought up to our discussion: is there 
a robotic arm that could solve the dexterity and strength problem in reaching different 
items? How can we take out the ideas from the mechanic arm into a cost-effective 
multifunctional grabber? How could this device suit Lou’s daily needs and preferences, 
such as being carriable, multifunctional and personal? 
 
Ideas and insights were brought up by team members for what we want and what we 
need to have in this product. After the process of ideation grouping and synthesis, we 
have made the decision of the key concepts we will focus in this design. They are claw 
function, stick length adjustability and the hand grip.  
 
The next step was focused on detailing the features for our product concepts. There 
was a range of factors we needed to consider to achieve the functions on both a 
theoretical and practical level.  
 
 
 



 

 
 
 
 
 

● Firstly, the claw function, how do we make it detachable and orientable? How 
do we consider the material and design for the “pooper scooper” like function? 
What materials can make the claw grip more conformable?  

● Secondly, the length adjustable stick, do we choose the button-spring trigger 
mechanism or sleeve-gliding mechanism, the former one was preferred by 
need knower.  

● Lastly, the hand grip curve as per need knower’s request, could we design a 
more ergonomic handle to avoid uncomfortable wrist positioning.  

● A few more features we were considering during the process were the weight 
of the stick, wheelchair storage convenience and stick visibility, particularly in 
the dark. Furthermore, a foot lifter feature was requested by Lou. 

 
The design solution for these features will be elaborated and/or amended throughout 
the prototype process.  
 

Assessments  
Assessments were made regarding Lou in her current physical environment, such as 
her wheelchair, her home and community environment, and the variety of tasks the 
pickup stick was required to address. The purpose was to assist us with identifying 
the key parameters of the products. Lou discussed her personal preferences of the 
stick including a curved handle for suitable wrist positioning, the stick length must be 
a minimum of 40 cm with a maximum length of 100cm at extension. The width of 
Lou’s foot was measured, and it was indicated that a 14cm foot plate was required.  
Adjustments were made to our design ideas following the ergonomic and 
environmental assessments.  

 

Critical Experience  
Through this process it was identified that our pickup stick aims to deliver the 
following critical experiences: 

- Being able to maintain independence 
- Not having to carry multiple sticks to address different needs 
- Being able to pick up a variety of objects.  

 
Critical Function 
It was identified that our pick up stick must perform the following key functions: 

- Functional  
- Adjustable  
- Durable 

 



 

 

Deliver Phase 

Prototyping 
Sketches  

Our initially prototyping began with sketching 
possible solutions and showing these to Lou to 
identify components of the designs that she 
preferred. We used her feedback from this process 
to begin our physical prototyping.  

 

 

 

Initial prototype 

 

Our initial physical prototype involved using parts from a robotics set to understand 
the mechanism of the pick up stick. This was to identify whether we could develop an 
adjustable pick up stick without interfering with the mechanism within the stick. This 
mini robotic prototype is functional and demonstrated the basic claw function through 
a simple mechanism. 

 



 

 

 

Second prototype 

We also developed a cardboard prototype to assist us in conceptualising the claw 
design that we wanted to produce. 

  

 

Refinement 

A few refinements were made on our design upon 
the feedback from need knower and the secondary 
research.  
 

● The “pooper scooper” tips detail at front and 
widening of claw up to width of a takeaway 
lid 

● Detachable or rotating claw heads 
● The leg lifter detail at the finger trigger 
● Rubber padding on finger grip 

 
 
We used the feedback and insights gained from the 
previous prototypes to begin development of a 3D 
model of the prototype.  
 
We also began making adjustments to an existing 
pick up stick provided to us by Lou to ensure we 
had a functional version of the design solution that 
we had developed.  
 
 



 

 
 

 

Design solution 

The final prototype was designed to incorporate various components that we 
explored throughout the design process. We wanted to ensure our design was able 
to address as many of Lou’s needs as possible whilst still remaining simple, 
functional and convenient. The prototype can be broken into three key components 
the handle, the stick and the claw.  

The handle 

● It was decided by the group that the 
handle of the pick up stick would 
remain similar to Lou’s current pick 
up stick. Lou discussed preferring the 
shape and grip of her current pick up 
stick therefore, to ensure our design 
remained client centred our group 
decided to keep the design of the 
handle.  

 
● As discussed previously Lou reported 

using the handle of the pick up stick 
as a leg lifter, however there were 
concerns about whether this would 
impact the mechanism of the pick up 
stick. As one of our core 
considerations was a focus on 
durability our group decided to add a 
leg lifter to the handle, this ensures 
that Lou is able to continue using her 
pick up stick as she usually does 
without impacting the stick over time. 
The leg lifter is approximately 14cm 
in length as this was measured to be 
the most appropriate size for Lou. 
The images displayed indicate two 
potential placements of the leg lifter.  

 

 

 

 



 

 

 

The stick  

● The stick component of the pick up 
stick involves an adjustable length to 
assist Lou in using her pick up stick in 
the home and in the community. The 
stick is uses push buttons to shorten 
and lengthen the stick. Lou discussed 
preferring this method of adjustment. 
The stick length should be a minimum 
of 40cm when shortened and a 
maximum of 100cm when lengthen, as 
this was measured to be the most 
optimal length for Lou and her needs.  

 

The claw 

● The claw mechanism involves various 
components to address different needs. 
Firstly, the centre component of the claw 
has an extendable suction cup that 
works using a twistable mechanism on 
the stick and can be manually extended 
or compressed. This component is 
designed to pick up flat objects and/or 
stabilise objects to ensure they do not 
move when they are being picked up.  

● Secondly, the inner component of the 
claw is designed to have a silicon lining 
and nibbed rubber padding surrounding 
it, allowing the silicone to mould around 
items such as mugs and cups and allow 
more control and grip when picking them 
up.  

● Lastly, the ends of the claw have a 
flipper on either side with a magnetic 
side, this allows objects to be cradled 
when being picked up as the flippers are 
designed to slide under objects. This 
component was also designed to ensure 
it could be used in conjunction with the suction cup. Lou discussed having 
trouble picking up her phone when she has dropped it.  



 

 

 

This design feature allows the suction cup 
to hold the phone in place while the flippers 
slide underneath it and stabilise the phone 
whilst it is being lifted. Our research 
indicated many pick up sticks currently 
available have magnets on the end to 
assist with picking up small items, 
therefore it was decided by the group to 
include this feature in our prototype to 
ensure the design addressed as many of 
Lou’s needs as possible.  

After deciding on our design solution, the 
group had a discussion with Lou about 
whether our design could complete a majority 
of the tasks she required the pick up stick for. 
It was decided in collaboration with Lou that 
hypothetically our design should be able to 
address all her needs. Following this discussion our group finalised our prototype 
involving a functional version with all our desired components and a 3D printed 
model for reference.  

Conclusion 
Throughout the design process, Lou’s feedback assisted the group in ensuring 
our designs remained client centred and only included necessary and beneficial 
components. Initially the team had considered changing all aspects of the pickup 
stick to create a design that was entirely new and unique, however following 
feedback and discussions with Lou it became obvious that this was unnecessary 
and time consuming. The design solution requires adjustments to ensure it meets 
Lou’s ergonomic measurements and preferences, however overall, the 
prototypes were able to incorporate the various aspects the team aimed to 
address. These processes also highlight the co-design, human centred design 
and inclusive design approaches we used to address our need knowers needs.  

The design will undergo further mechanical refinement at the engineering 
academy, that will work closely with our need knower Lou to provide the fully 
functional, multipurpose pickup stick, the Elev8. 
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