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ABSTRACT
This report showcases Trini, a stepladder creaNiklas
ted to help the in-home daycare workers in their
diaper changing routine to minimize work-related
injuries. The report presents how Trini works and
looks, and the overall most important aspects
from the creation of it.
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INTRODUCTION
Trini is the product solution created on the 10th semester, Master
Thesis on Industrial Design at Aalborg University. The stepladder
Trini is created to assist the daycare workers in their daily routine of
diaper changing the children, which on average requires the daycare workers to lift each child up to 8 times during a workday. Having
to take care of 3-5 children 5 days a week results in a lot of diaper
change where the daycare workers must lift the children up and
down from the changing mat, resulting in work related injuries. Trini therefore gives the children the possibility to crawl/walk up and
down from the changing mat themselves. This not only relieves the
daycare workers from having to lift the children, but also strengthens
the children’s motor skills and general learning environment.
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DIAPER CHANGE IN
CONFINED SPACES
When the in-home daycare workers on a daily basis change the children’s diapers, they are put into danger. The children varying from 6,5
months to 3,5 years can weigh between 6,5 and 19 kilos and are in
total being lifted up to 70 times on an average workday with 5 children. This results in the daycare workers distorting their bodies and
getting work related injuries, as they have to lift the children both up
and down from the changing mat. None of the existing solutions on
the market solve the problem of minimizing the lifts needed for diaper changing, as they either do not fit into the daycare workers private confined diaper changing spaces of 5-8 square meters or are
too expensive. The daycare workers are therefore left with neck,
shoulder, and back pain.
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TRINI
Trini is a foldable stepladder created to help the daycare workers in
their day-to-day diaper changing routine, to avoid work-related injuries. The stepladder works by enabling the children with different
abilities to get onto the changing mat, this includes even the smallest
children who is just learning to crawl properly and the bigger children
ready for kindergarten who can walk and run stably.
The daycare workers choose themselves if they wish to fold and store the solution between each diaper change, only before and after
each workday or perhaps only before and after each work week, and
therefore only having to fully lift the product twice a week. The user
scenario therefore varies much depending on the users’ preferences
and living spaces. One type of user scenario is shown on page 8 and
9.
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The stepladder is brought
from the user’s storage space

The user carries the stepladder to the changing table
using the handles

As it is placed, the solution
unfolds itself and the user
locks the latch bolts underneath the third step
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Trini is now ready for the
children to then either crawl
or walk up the steps, depending on their capabilities

When the child is on the
changing mat, the daycare
worker pushes the solution
to the sides using the handles to grab onto. The diaper
is then changed, and the
user pushes the stepladder
back in front of the changing
mat.

The child now crawl/walk
back down again, and the
stepladder is ready for the
next diaper change.
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MINIMUM SPACE UPTAKE
The Trini stepladder’s foldability ensures a solution that can easily be
stored away in between use. This creates a solution that fits into as
many daycare homes as possible as they now have the possibility to
fold it away when their workday is over. The dimensions for a folded
and unfolded solution can be seen on page 10 and 11, and in the technical drawings starting from page 21.

87 cm

57 cm
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99,2 cm

43 cm

27 cm
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MATERIALS & SHAPE
The Trini Stepladder is created from laser cut plywood which is then
afterwards both roughly and finely sanded down to create soft curves safe for the children to interact with. The raw wood is then afterwards lacquered with a mat transparent lacquer to ensure an easy
cleaning experience for the daycare workers.
The raw look of the wooden pieces creates a soft and safe, almost familiar looking expression, as the wood makes it look sturdy, soft, and
lightweight in one go. The soft curves and rounded edges around the
product create a modern and mature look, while still having references to a strong gorilla standing on both hands and feet combined
with a baby elephant.
The shape of the overall stepladder is created from the functions
added to the product. The handles are created from various of tests
to ensure that they are both dimensioned and placed correctly to fit
the smallest and largest children. The steps are shaped to ensure a
safe crawling experience for the smallest children, this means adding more support in the sides as their feet turn outwards as they
crawl and guiding them safely and centred down again as they follow
the curve of the steps. At the back of each step is an added piece of
wood to nudge the children to stay on the steps and not getting their
toes towards the edge.
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ENHANCED EXPERIENCE
To ensure that the child gets up onto the changing mat quickly, the
users can choose to add decals onto the product. The decals could
act as a motivation for the children to get from A to B by using storytelling, and hereby adding more to the children’s learning environment.
The decals could be animal paw prints, of which they have to follow
on their way up. It could also be numbers 1-4 on each step in different
colors, the children could then from diaper change to diaper change,
change if they count numbers or mention colors on their way up.
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MARKET POTENTIAL & BUSINESS PLAN
There is no product just like Trini on the market. The existing products on the market are either focused on bigger institutions and are
too big and too expensive, or are focused on parents and does not
actually solve the problem.
Trini retails for only 1499,95 enabling both the municipalities and the
private daycares to afford the solution, and by being able to fold, it fits
better into the private homes when compared to the bigger institution products.

BUSINESS MODEL C

Key Partners
The production is outsourced
through Key Partners facilities, such
as cutting and sanding the wood,
assemble and lacquering.

Key Activities
The Key Activities are ensuring good
supply chain management, to ensure
parts for repairing products, and to
keep delivering new once.
The Production activities, such as
designing, making and delivering products in good quality is the main activity, and the next one being further
Problem Solving, to solve more problems for the Customer Segments.

Value Propositions
Trini help the customers reduce their
daily risks of injuries, by offering an
affordable foldable stepladder solution for the children to climb up and
down from the changing mat themselves, created specifically to children
from approx. 8 months of age.

Key Ressources
The Key Resources are Physical and
Human resources.
It is important to have warehouse space
for product stock, for service employees
both taking calls, e-mails and driving out
to the customers to offer help.

C

C

Awareness & evaluation: We wish to catch t
Sam and stores alike, with an in store showcas
on this new solution, and the benefits, and off
mailboxes, to spread the awareness directly to

Purchase & delivery: Trini will be sold on our
rough partner stores like BabySam. The organ
contracts with multiple municipalities.

After sales: We will have a team of customer
calls. When a product might need repairing, th

Cost Structure
The Cost Structure is mostly based on being Cost-driven, to aim on creating the leanest possible Cost Structure, however, the Value Propitiation also push towards us being Value-Driven,
as the product gives a lot of value to the customers. A balance should therefore be created
between the Cost-Driven and Value-Driven.
From the production and salaries, there is a lot of Fixed Costs. The income pr. Product will vary,
depending on the bargains made from municipalities, and percentage from working as a daycare.
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Revenue Stream

The Revenue Stream
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Value Propositions
Trini help the customers reduce their
daily risks of injuries, by offering an
affordable foldable stepladder solution for the children to climb up and
down from the changing mat themselves, created specifically to children
from approx. 8 months of age.

Customer Relationships
The Customer Relationship is based
on personal assistance with human
interaction. This ensures that all customers have the ability to talk to real
customer representatives either by
e-mail, through calls and when having
to get service on the product.

Customer Segments
Niche market for the most important
customer group: Daycare workers,
both private and municipal.
Segmented: Everyone that either
work with children, or need help in
their daily activities at home or in an
institution.

Channels
Awareness & evaluation: We wish to catch the daycare workers awareness when they shop for new products in stores like BabySam and stores alike, with an in store showcase. There should also be made an effort into contacting all municipalities to inform them
on this new solution, and the benefits, and offering a good price. Lastly, a product flyer should be delivered in the daycare workers
mailboxes, to spread the awareness directly to the users.
Purchase & delivery: Trini will be sold on our own website, through our sales forces when calling from looking at the flyers and through partner stores like BabySam. The organization is open for contract deals directly to the municipality or stores who already have
contracts with multiple municipalities.
After sales: We will have a team of customer service, who take care of the customers from the website, and the customers making
calls. When a product might need repairing, the organization sends out own repairing services home to the daycare workers.

reating the leanest posds us being Value-Driven,
d therefore be created

ncome pr. Product will vary,
e from working as a dayca-

Revenue Streams
The Revenue Streams are Asset Sale – The Customers do with it what they want when they
receive the product. We can repair it and the customer would only pay for the changed parts –
unless it is a matter of warranty.
We expect a medium to high revenue from a medium number of sales, as the primary Customer Segment is in a niche market. The private daycare workers are able to get percentage off,
the municipalities can get better bargains depending on how many they buy. Private parents
and non-work related Customers pay full price.
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SCALABILITY
The wooden Trini solution will be the first release, then a plastic version will be created that also acts as a 2 in 1 solution being able to convert into a stool. This solution not only creates value by minimizing
the daily lifts for the daycare workers, but also by creating more space in their already confined spaces, by eliminating a separate stool
already used for when the children have to get their hands washed
at a sink or for different countertop activities. This also means that
the private daycares and the municipalities, who are the once buying
the products for the municipal daycares, do not have to look for two
separate products, but can stick to just buying one.
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ABSTRACT

Maude

This report shows the process of creating a helping device, Trini, for in-home daycare workers.
The report shows how the team investigated the
problem of work-related injuries for both municipal and private in-home daycare workers, with a
specific look into how the day-care workers get
injured when having to lift children of up to 3,5
years of age, both up and down from the changing mat when having to change their diapers.Na

____________

__the
____
____uses
___ the
The process then shows __
how
team
information investigated to create diverse concepts and use different methods throughout the
creative process to also keep investigat-ing the
problem and the users. The report finishes of with
a design proposal including thoughts upon production and materials, and how a helping device
for in-home daycare workers can be released
onto a specific market.

nna
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READING GUIDE
This project is reported through a process report
and its appendix to show the design process
leading to a finished product idea and then showcased in the product report and technical drawings folder. The process report is chronologically
structured to match the process through out the
project, starting with the discovery of the product, then the ideation and conceptualization, then
product detailing and implementation and lastly a
report ending epilogue.
To ensure privacy for the children who were used
throughout the process to collect data and tests
from, faces and names will remain private.
Through out the report, references towards literature, illustrations and the knowledge left in appendix will be referenced as followed: Appendix
(Appendix X), literature: [Source, year] and illustrations as: [ill. X.x]. A literature list with all sources
and illustrations is to be found in the back of each
report.

To ensure an easier reading experience symbols
will be used through out the process report to
mark new insights and demands for the problem
solving. The three symbols are as follows:

NEW INFO

New information as a quick sum-up.

NEXT UP

What the section resulted in the
team planning for the next necessary step.

DEMAND

A product requirement or wish
created from the research.

Prephase
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PROJECT OVERVIEW & MANAGEMENT
To give the readers for this report a glimpse of
the overall process, a process model was created. This process model both shows how the
team look at a design process, and how it was
overall scheduled to ensure a final product concept.
The overall planning was made from the preset voluntary milestones, and the daily activities
were planned by using the tool “www.monday.
com”. The team here created assignments for
each week and day, to ensure that the requirements for each milestone could be reached.
When looking at the overall process model, the
team looks at a design process using theory
from four different models: ‘Stepping Stones’ by
Marianne Stokholm [Stokholm, 2014], ‘Dynamics of Divergence And Convergence’ by Bela H.
Banathy 1996, [Dubberly, 2004], ‘IDEO’ [Design

Discovery

M1
Ideation

Conceptu

alization

Thinking For Educators, 2012] and lastly ‘Overall, The Design Process Must Converge’ by Nigel
Cross 2000 [Dubberly 2004].
When combining the theory and the teams design process thinking, a model can be described by having overall steps, such as discovery
to learn more about the problem before starting
ideating. Yet keeping the ability to have an iterative process where it is possible to go back
into investigating the problem throughout the
process etc. The overall mindset is then that for
each overall step and or milestone deadline, the
team have a diverging and converging process
to ensure new knowledge yet still ending with a
clearer scope before next overall step. The most
important factor is that the overall process must
converge, to ensure that the scope becomes
clearer towards a final product proposal before
the exam. See ill. 0.1.

M2

No. of possibilities

Detailing

[Ill. 0.1]: Process Model
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DISCOVERY

The first section of the process report introduces the
chosen subject for the master thesis project and hereby
the research needed to ensure a problem statement. The
section “discovery” is thereby the underlying validation
for a project, creating a problem statement for a further
solution to then be created from.
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Discovery

PROBLEM DISCOVERY
Before starting the master thesis project, the team had to find a topic that would spark some interest
for both of the team members to ensure motivation, while also having to solve a legitimate problem.
When deciding on which subject to choose, the
team wanted to follow the theory by Saras D.
Sarasvathy, on effectual reasoning and the birdin-hand principle. Effectual reasoning is when
you look into which means you already have to
create a project, rather than starting with a given
goal, and then having to figure out which means
you have, and hereby which new means you
might have to establish to then achieve the goal.
[Sarasvathy, 2001] The bird-in-hand principle
includes asking yourself “Who am I, what do I
know and whom do I know” [Sarasvathy, 2008],

where in this case, the team had closely related
daycare workers on both sides. This meant a lot
of children available for testing and observations
and also daycare workers whom the team would
still be able to get in contact with during a pandemic. The team then looked into problems concerning both available user groups (children and
daycare workers), and ended up focusing on the
daycare workers work related injuries.
See ill. 1.0 for a glimpse of the thought process
behind choosing a master thesis focus area.

[Ill. 1.0]: The teams given means converted into thesis themes

Discovery
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IN-HOME DAYCARE WORKERS
To unfold the subject upon work injuries for daycare workers, the team had to start the discovery by
looking into whom the daycare workers are and what their work consists of. This includes both the
municipal daycares as well as the private daycares and slightly looking into which kind of requirements
they might have, and whether they are any different. All information is gathered by desktop research
including a timeline of childcare through time, see appendix 1.
PRIVATE VS. MUNICIPAL DAYCARE
The biggest difference between an in-home private and municipal daycare is the overall business aspect behind running a daycare. The private daycare must find the children themselves
and pay for everything, as it is their own business. The municipal daycare however get children assigned by the municipality and products
such as changing tables etc. are provided by the
municipality.
The municipal daycare organizes the daily activities in close cooperation with a pedagogical
curriculum provided by the municipality. Together the daycare worker and the municipality
work on the curricula and to create and ensure
a good learning environment for the children.
The municipal daycares typically caretake 3-4
children and up to 5 in case a child from another municipal daycare is sick. This means that if
another daycare worker gets sick, their children
get placed by the municipality to other municipal
daycares in their closest area. This means that
the Municipal daycares support each other and
sometimes work together and create playful
meetings with the children. [Børne- og Undervisningsministeriet. 2021].
A private daycare is outside the municipality’s
administration and guidelines. The daycare
worker is neither employed nor paid by the municipality but instead paid by the parents of the
children in their private daycare. However, the
municipality must approve and supervise the
private daycare still. There can be no more than
five children in a private daycare unless there
are more people to look after the children. When
getting childcare at a private daycare, it is possible to get financial subsidy by the municipality. A
private daycare only have to work with learning
environments and not the curricula like a mu-
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Discovery

nicipal daycare do. Another thing about private
daycares is that they work more alone than the
municipal daycares do, meaning they don’t have
a group of nearby daycares to take the children
in case of absence, this however mostly affects
the parents of the children. [UVM. 2020] [Børneog Undervisningsministeriet. 2021].
A municipal and private daycare is thereby not
that different, they both take care of children in
their own homes. The biggest difference is their
view on a products pricepoint when having to
get new supplies or furniture for the daycare.
The private daycare have to find the money
themselves, and the municipal daycare does
not neccesarily have a say, as it is the municipality that takes the buying decision most times.
In some cases, the municipal daycare worker
get some money from the municipality to then
themselves buy a product of which they together have agreed upon.
DAYCARE FACILITY
When running a daycare, they have to be approved by the municipality. The individual municipalities can have very different rules as to
how a to-be-daycare’s home can be accepted to
become a daycare facility. Overall, the requirements are not very demanding, and the most
important thing is the hygiene and size of the
environment, and that it is an environment where
the children can be safe and have space to play
(Appendix 2 for some list from municipalities.).
CONCLUSION
A private and municipal in home daycare takes
care of up to 5 children. The difference between
the two types of daycares are slim, as it mostly
comes down to economic decisions and requirements set by the municipalities. Overall there
day to day job is the same.

PRIVATE DAYCARE

MUNICIPAL DAYCARE

[Ill. 1.1]

NEW INFO

Work related injuries can appear for both municipal and private in-home daycares,
as their day-to-day job of having to caretake children is the same.

NEXT UP

Next up the team must investigate which challenges the in-home municipal and private daycares face on a daily basis to create risk of work related injuries.

DEMAND

•

The solution should fit to both the municipality and the private daycares, as
the municipality are the once making the buying decisions for the municipal
daycares.

Discovery
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THE CHALLENGES
When starting the investigation of the problem: “work related injuries for daycare workers”, the team
started with quick and diverse desktop research. This was intended to ensure insights into the daily
tasks of an in-home daycare worker, and hereof their challenges. This meant that the team needed
answers on which daily tasks could give physical side effects, and from this what these side effects be.
This requires information on not only the daycare workers, but also the children, to know more about
how much weight the daycare workers are lifting, depending on the children’s capabilities. And lastly,
the team wanted insights into how big the challenges are when compared to other industries.
WHERE ARE THE CHALLENGES?
From looking into the research, the team found
that the daycare workers lift and carry the children mostly when they have to comfort the child,
get a child into their highchair, need a diaper
change or when having to sleep in their prams
see ill. 1.2 for approximately daily lift pr. child pr.
activity. They however only have to lift the children up and down twice when the children have
to nap or being comforted. Therefore, the two
main reasons for lifting and carrying for a daycare worker, is for diaper changes and for feeding
times, which still depending on the children, can
vary much. Some days, the diaper changes are
the most frequent as some children might have
to get new diapers more often, combined with
the possibility that some older children might
be able to themselves crawl up into their highchair, depending on the chair. Not many daycares seem to have the possibility for the children
themselves to crawl up onto the changing matte.
[Slyngebarn.dk]

When looking at the charts and figures in appendix 3, showing the average height and weight of
girls and boys in the age of 0-5, it shows that a
child at only 26 weeks of age, might not even be
able to sit without support. And therefore, the
child has to be held and carried a lot more during
the day. This would lead to the daycare worker to
carry around a load of 6 to 10 kilos a lot throughout their workday. [sygebørn.dk, 2018]
Most children are around 3 years of age before
they stop in daycare, these children can however do a lot more themselves when compared
to younger children. However, if the children in
this age still use diapers, and the daycare workers do not have a ladder or anything alike for
diaper change, this would mean that the daycare worker has to lift the child of up to 19 kilos 3-4
times a day and maybe more. [Babyklar.dk] ill. 1.3
illustrate the range of daycare childrens age and
weight. See growth charts at appendix 4.
WHAT ARE THE CONSEQUENSES?
When looking at how much weight a daycare
worker thereby lift and carry, and how extensive the problem is compared to other industries.
They do not lift as much, as for example a bricklayer. [Avisen.dk] However, a lot of other industries has a lot of assistive devices for moving
objects, and even though the daycare workers
only possibly lift heavy loads a few times daily,

HOW BIG ARE THE CHILDREN?
Children in Denmark are ca. 9,7 months old when
they start in daycare, however, it is possible to
start in daycare from when the child is no more
than 26 weeks old. This means that in some cases, children are placed in a daycare very early,
and therefor require much more help. [BørneOg Socialministeriet]

Approx. daily numbers of lift pr. child pr. activity

1

Comfort

2

4

Sleep
[Ill. 1.2]
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Food
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Diaper change

Daycare childrens
age & weight

it can still be very extensive for the body to lift
small loads of weight approx. 70 times a day.
A main difference is also that at a daycare, the
children is not only lifted, but they are also often
carried from one place to another, which means that instead of having 11 kilos and above as
being harmful to their health depending on the
placement of the arms, the weight is now when
carrying only from 6 kilos and up, see ill. 1.4 When
a person walks with a heavy load, the forces are
shifted from side to side, creating distortions in
the body, and apart from that, they also have the
risk of tripping and falling from other children,
toys etc. This results in them being the second
biggest group in the FOA trade union to have
work related injuries.
CONCLUSION
The biggest challenges for the daycare workers,
are that they lift a child from 6,5 to 19 kilos, possibly up to 70 times daily, depending on the children’s own capabilities. The lifting and carrying
is done without any helping devices, resulting in
them being at health risk daily. They therefore
experience work related injuries from the distortions created in the body. The main problem for
the daycare workers is concluded to be when
the children have to be lifted and carried for a
diaper change.

[Ill. 1.3]

Harmful lift & carrying
Close to body

Underarm distance 3/4-arm distance
Approx. 30 cm
Approx. 45 cm

50 kg

30 kg

15 kg
11 kg
7 kg
3 kg

Daycare workers

Usually not harmful to health

Harmful to health

Very harmful to health

[Ill. 1.4]

NEW INFO

The daycare workers daily put their health at risk, by lifting children up to 19 kilos
when having to change diapers.

NEXT UP

Next up the team should ensure more information on the topic of injuries, both by
doing desktop research and by reaching out to the daycare workers themselves.

•
DEMAND

•

If future product should require interaction with children it should:
Withstand up to 19 kilos and fit a minimum height of 105 cm.
The product should ensure less harmful lifts and carrying before and after diaper change.
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USER PANEL & OBSERVATIONS
A user panel was established, to ensure users to interact with throughout the process. The interaction
between the team and the user panel, should be for investigating the problem and when having to get
feedback on concepts and prototypes. The user panel consist of two daycare workers, one who has
a municipal daycare and one who has a private daycare. Each daycare take care of three children in
in different ages, whom all has been approved to help in the project. The team wanted to verify the
problems found from desktop research, as well as learn more about the daily work of a daycare worker.
The team then visited the user panel, and observed their working day, as well as getting answers on
multiple questions by the use of a semi structured interview. The interview can be found in appendix 5.

Hanne

Kirsten

54

65

Brovst

Odense
Private daycare
since 1996

Municipal daycare
since 1997

Suffer from
back pain

Do not suffer from
any injuries
[Ill. 1.5]

The shadowing was done through out a whole working day to focus on all problems that
could occur. From doing the observations and
interviews, the team quickly found verification
of the problem, that it is before and after diaper
change, they lift or carry the most. The daycares carry and lift the children a lot during their
day in general, and the team also saw how they
often times carry the children through multiple
obstacles before they are able to put the child
down again. The daycares in action can be seen
on ill. 1.6.
Neither of the daycare workers have any helping
devices as such. Hanne have a steep ladder for
the changing matte, however, only the oldest
child was able to use the ladder for getting up
onto the changing mat, but the child however
was not able to use it for going back down again.
See picture three on ill. 1.6. It is too difficult for the
children to turn around when having to go back
down, while being afraid of the heights, when
looking down such a steep ladder. This just
shows that there is a need for a product to help
in the situation of getting the children up onto the
changing mat, and back down again.
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The interview and observations gave an overview of what they do during their work day, and
also gave a possibility to see how the daycare
workers use their body when interacting with
the children. The daycare workers verified the
discovered challenges while giving the team
new insights into their difficulties, such as having
to work from their own private homes, and how
this results in them working in smaller confined
places.
Multiple user scenarios are created, as seen
on ill. 1.7, 1.8 and 1.9, on which steps the daycare
workers go through with or without helping devices for diaper change. By creating these user
scenarios on how the daycare worker change
the children’s diapers, with and without helping
devices, it is clear to see in the illustrations, that
the last one, where the child can both crawl up
and down, is almost the doubled number of interactions. However, the daycare worker does not
have to lift, yet bend once during the whole process. It is important to also emphasize that the
number of interactions is of lower importance,
when considering its performance to solve the
daycare workers problems, and hereby prevent
long-term injuries.

[Ill. 1.6]: User observations

The steps needed without helping devices:

[Ill. 1.7]

The steps needed with a helping device to help the child up on the changing mat:

[Ill. 1.8]

The steps needed with a helping device where the child can crawl both up and down themselves:

[Ill. 1.9]

NEW INFO

The problem is verified by the established user panel, alongside new insights on
the daycare workers daily tasks and challenges, such as having to work in confined living spaces. The main problem investigated is that the number of interactions is likely to increase as the risk of injuries decreases.

NEXT UP

Next step should be to take contact to more daycare workers and further verify
the problem, specifically looking into injuries and their workspaces.
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PROBLEM VERIFICATION
To ensure more knowledge on the daycare workers challenges, the team reached out to more daycare workers for further verification. The team took use of a quantitative method of creating a survey,
to emphasize the challenges through statistics created from a larger data collection. The survey was
introduced to the daycare workers via various of Facebook groups relevant for daycare, including municipal and private daycares. The survey had answers from 67 daycare workers and can be seen in
appendix 6. Page 14 and 15 presents the most important insights from the survey, including some of the
pictures recieved of the daycare workers changing station.

NEW INFO

The problem is now verified on a larger scale with multiple daycare workers suffering from work related injuries. The product should overall be targeted towards
women’s aesthetics, work efficiency and confined living spaces.

NEXT UP

Next up the team should look further into which products already exist on the market and by this look into how these would be able to improve the daycare workers
work environment and their price points.

DEMAND

•
•
•
•
•
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The product should fit into different types of confined spaces
The product should be designed to women’s aesthetics
The product should be easy to clean
The product must be safe for the children to interact with
The product should avoid shoulder and lower back pain

[Ill. 1.10]
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MARKET POTENTIAL
To further understand the problem of work injuries during diaper change, the team investigated the
market of existing solutions and helping devices. The study was created from desktop research, looking at different online stores and by looking into what the users already have. The goal was to find
product categories and a potential hole in the market to help determine the project direction. See more
detailed product overview in appendix 7.
WALL-MOUNTED CHANGING TABLE
For smaller spaces with left over wall space, a
wall-mounted changing table is an ideal changing solution, see ill. 1.11. It has built in storage
shelves and the tabletop can be
closed against the wall when
not in use. The wall-mounted
changing table is therefore a
rather flexible solution suited
for different types of rooms,
whether its in the bathroom,
hallway or other. The wall-moun[Ill. 1.11]
ted changing table can be bought at a price
point of 1000-2000 DKK. Products with more
functions such as a height adjustable changing
table, see ill. 1.12, is also available for the daycare
workers, however, these types of products are
more focused towards institutions as
their price point range from 17.000
to 28.000 DKK and require a larger installation. By having a height
adjustable feature, the table is
more suited to improve the daycare workers work environment,
however, lifting and bending will still
have to occur in some degree.
[Ill. 1.12]
FREESTANDING CHANGING TABLE
The most known changing table is a simple
freestanding changing table, some
can fold as seen in ill. 1.13, and
some have wheels for easy room
arranging, see ill x. The freestanding changing table is often a
more economic solution with a
price range from 399-799 DKK.
It is also possible to get height adju- [Ill. 1.13]
stable changing tables (ill. 1.14), which again are
more suited for institutions with a price point of
14.000-18.000 DKK.

[Ill. 1.14]
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CHANGING CUSHION
For the smaller homes where a changing table is too large, the users
just have a changing cushion/
mattress (ill. 1.15) placed on a tabletop or the floor. Some of the users
specifically mentioned that they change [Ill. 1.15]
the diapers on the floor, so that they would eliminate having to lift the children, however, they
just create distortions in other parts of the body,
e.g., the knees by doing this, and at the municipal daycares this would not be accepted. A changing cushion is mostly found at a price range
of 179-799 DKK.
HELPING DEVICES
When looking into helping
devices specifically, to add
onto or alongside another
changing solution, three types
of products were found. First of
[Ill. 1.16]
two-stepped stools (ill 1.16), where the
daycare worker still must lift the child up and
down but does not have to bend as far down.
A second option would be to use ladders where only the larger children can climb up.
Third option is a larger type of stair/
stepladder which takes up a lot of
room (ill 1.17.). The three types of
products are available at a price
point of 129-4000 DKK.
[Ill. 1.17]
FOCUS POSITION MAPPING
When looking into different brands the products
designed for a changing station, it is obvious that
the focus is mostly either on institutions or parents. As seen in the positioning map at ill. 1.18 a
large hole is found in the market. There is a need
for products that suit the at home daycares with
the same context as parents but with the same
desire for good work environment as the institution workers. The two biggest factors are the
price and the focus on work environment. See
appendix 8 for company research notes.

HIGH PRICE

LOW FOCUS ON WORK USE

HIGH FOCUS ON WORK USE

LOW PRICE
[Ill. 1.18]: Position mapping, focus on work vs price

CONCLUSION
To lower the risk of injuries from lifting the children, two scenarios was detected. The daycare
workers either have the option to invest in cheaper changing tables and then ad a helping device, being either a stool, ladder or stepladder.
The other option is to invest in big and expensive

NEW INFO

height adjustable products more suited for institutions. None of the solutions however fully solve
the problem or is even designed to realistically fit
to the in-home daycares. When having to develop a solution for the in-home daycares, a lower
price point combined with the higher focus on
the work environment is key.

There is a large gap in the market for products suited for in-home daycares where
the price point is relatively low while still focusing on the functions needed for a
daycare worker.
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STAKEHOLDERS
To ensure a clear understanding of whom the team should design a product to, a stakeholder overview
has been unfolded. The stakeholders are the people who might have needs or requirements necessary to consider for the product to become an overall success. This could be in regards to the buying
process, the context of which the product should be placed in and the general use of it.
DAYCARE WORKER (PRIMARY)
The primary stakeholder is the daycare worker. They are the once who the product should
be created for, to ensure that its functions are
specifically tailored to them and their needs.
This means that the product should fit into their
home size-wise, but also possibly their style. If
the daycare worker is a private self-owning daycare, they themselves are the once who take
the decisions on which products they need, and
alongside this how much they are willing to pay
for it. This means, that the product should not
only fit to the daycare worker in size, functions,
and aesthetic but also pricewise. The team are
in close contact with Hanne and Kirsten and a
lot of daycare workers on various of Facebook
groups. When asking them about the price point
of their existing solutions, the team found that
most of them pay between 100-2000 DKK.
MUNICIPALITY (SECONDARY)
The secondary stakeholder is the municipality.
In Denmark, there are 98 municipalities. This includes that for the municipal daycares, the municipality decides which products they get or how
much money the daycare themselves should
have to buy for. The team took contact to Lene
that represent Jammerbugt municipality and is
the one who decides which solutions Hanne is
able to get for her daycare (Appendix 9). An interview with Lene gave insight into the importance of the price of the product, and making sure
that the product matches the requirements the
municipality has in regards of safety and health
regulations, such as a preferable CE-marking.
They are willing to pay as much for the products
as they think they are worth. So, if they see a
solution that is a bit pricey, and they think that it
could make a great product for the daycare, then
they can choose this solution and not be restricted to the price. Lene also mentioned that they
mostly buy products from Nikostine, Babysam
or Lekolar. In some cases the products are also

DEMAND
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bought at e.g. IKEA and might not be CE-marked, meaning that the municipality mostly focus
on the functions of the use and the pricepoint.
DAYCARE CHILDREN (TERTIARY)
The tertiary stakeholders are the children. Even
though the children do not have a say which products a daycare worker should buy, or how the
daycare worker use the product, they themselves are still going to interact with the product.
Whether they lie on a mattress or climb up onto
the product, the children must be considered.
The products materials and shapes should be
fitted to engage with a child, regarding their
physical size and weight but also of safety and
health reasons. There might also be some requirements to ensure the entertainment of the
children, this requirement could both have good
effects for the daycare worker and the children.
The team have the possibility to test on the 6
children from Kirsten and Hanne combined, they
range from 10 months to 3 years of age and have
very different capabilities.

The product should be created to fit all three stakeholders
Estimated max price point at around 3000 Dkk

INITIAL DESIGN BRIEF
PROJECT CHALLENGE
In-home daycare workers who run their own
private daycare or a daycare through the municipality at home, are daily put into danger. They
caretake children from the age of 6,5 months up
to 3,5 years giving a lifting weight for the daycare workers between 6,5 kilos and all the way up
to 19 kilos. When looking into the possibility for
the daycare worker to lift a child up to 70 times
daily with loads between 6,5 to 19 kilos, the daycare workers are daily put into danger with too
heavy lifting and distortions created in the body
from carrying them around. The problem mostly occurs when a child has to get their diapers
changed, as the daycare worker have to lift the
child both up and down from the changing mat.
STAKEHOLDERS
The product should be designed to fit into all
the three stakeholders’ requirements: Daycare
workers, the municipality and the children. This
indicates being aware of the context of which
the product should fit into, being aware of whom
has to interact with the children and making
sure that the functions combined with the price
point is both interesting for the private daycares
as well as the municipalities. Overall, the design
should fit into a woman’s taste, while still being
able to fit into different types of homes, however, the aesthetic itself is not a big prioritization
for the daycare workers. They are more aware of
the price point, the working position the product
requires of them, how easy it is to clean but most
importantly, how safe it would be for the children
to interact with.
BUSINESS POTENTIAL
The market of products including changing tables and helping devices for the diaper changing
situation, does not fulfill the needs of an in-home

daycare. The products either suit families with
low focus on working positions or bigger institutions that have a larger budget for the products.
The helping devices that some of the daycare
workers can afford, still does not solve the problem of having to lift the child up and down from
the changing matte. If they use a stool as a helping device, the child still has to be lifted from
the stool op onto the changing matte and down
again. If they use a ladder, only the larger children almost ready for kindergarten can climb up
onto the changing mat, and they also still have to
be lifted back down again by the daycare worker.
EARLY REQUIREMENTS
If future product should require interaction with
children it should: Withstand up to 19 kilos and fit
a minimum height of 105 cm.
The product should ensure less harmful lifts and
carrying before and after diaper change.
The product should fit into different types of
confined spaces.
The product should be designed to women’s
aesthetics.
The product should be easy to clean
The product must be safe for the children to interact with.
The product should avoid shoulder and lower
back pain.
The product should be created to fit all three stakeholders.
Estimated max price point at around 3000 DKK.

PROBLEM STATEMENT

“How to create a helping device that prevents multiple lifts for the in-home
daycare worker, when daily having to change diapers on the children in confined living spaces.”
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IDEATION

The second section of the process report ‘Ideation’
reveals the beginning of early product idea development,
created from the former research and initial design brief
created in the previous section. By doing ideation on the chosen subject of working injuries at in-home daycares, the team
gets the possibility to further investigate and understand the
problem, and by this diverge the possibilities, to then easier
converge into a more specific project framing. The section
will thereby include product ideations and methods for
understanding the user better, such as shadowing, interviews and surveys.
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IDEATION #1
To start the next phase of ideation, a quick idea development exercise was initiated for the team to
empty their heads of ideas coming from the previously done research and investigations. The team
grouped the raw sketches, which can be found in appendix 10, by a clustering exercise. [Tollestrup,
2004] By clustering the ideas and putting them in different categories that had something in common,
the team recognized a pattern and ended up with three groups: integrated stairs/ladder, height adjustable changing table and folding stair/ladder. In each of the three groups the team together then combined the sketches and afterwards evaluated them by mentioning pros and cons for each concept.
INTEGRATED LADDER ill. 2.1.
This concept idea is based on designing a
wall-mounted changing table and integrating a
ladder that comes down to the child. The idea
is to hide the ladder away under the changing
table resulting in few interactions when having
to use it.
Pros: The user get two products in one. No need
to find a ladder somewhere else, it is already
there.
Cons: Only usable for wall mounted solutions
with free space underneath. Only the large children can use the ladder and they might not be
able to crawl down themselves.
HEIGHT ADJUSTABLE TABLE ill. 2.2.
This concept idea is based on the changing
table coming down to the child and lifting the
child up to a height that fits a good working position for the daycare worker.
Pros: Just like the first concept it does not require an extra helping solution, such as a ladder.
Cons: Only usable for wall mounted solutions
with free space underneath. Need electricity
(wiring). Heavier solution. More expensive.
FOLDING STEPLADDER ill. 2.3.
The final concept idea is based on the child
themselves getting onto the changing mat,
without them being lifted by either a solution

[Ill. 2.1]: Integraded ladder

NEXT UP

or a daycare worker. The concept is a foldable
stepladder for easy storage, which the daycare
worker then has to bring in front of the changing
table before and after diaper change.
Pros: Do not take up as much space when folded. Is good for the children’s motorically skills.
Fits to a lot of different types of changing tables.
Cons: Has to be moved back/forth before, during and after use. Take up a lot of space when
unfolded.
CONCLUSION
The outcome of this task shows that a more broadly basis of inspiration is needed to investigate
the solution space. Two out of three of the concept ideas only fit to one type of changing table.
After doing the task the team realized that they
needed to dig deeper into what the problem at
the changing table is: Lifting the child up and
down or distortions when putting the child at the
changing mat. This could help the team to find
out if they should have a solution space with or
without the changing table.
The quick sketching got the team to think about
possible solution spaces on a very early stage.
By using a method of clustering and creating
three new concepts as a team the ideas were
easier to evaluate on, as patterns and comparisons were found.

[Ill. 2.2]: Height adjustable table

[Ill. 2.3]: Folding stepladder

Next step is for the team to dig deeper into where the injuries happen during diaper change.
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CORE PROBLEMATICS
To look deeper into the core problematics of the work-related injuries happening during diaper change,
the team reached out to the daycare workers through various of Facebook groups. The main objective
of the data collection was to identify which movements that create the worst injuries, whether it is when
the daycare worker lifts the child op onto the changing mat, or if it is when they place the child on the
changing mat, meaning making sure that they lie down properly. Instead of creating surveys, the team
merely asked a question directly in the groups, see appendix 11, to get directly answers and insights
into the problem. The Facebook question was combined with user observations afterwards, on Kirsten
from the user panel, where the team videorecorded her from different angles when getting children
from the floor and onto the changing mat.
FACEBOOK-POST
A Facebook-post was created in 3 Facebook
groups ensuring answers from both municipal
and private daycares. The question asked was
quite directly: “If you lift a child up onto the changing mat and help them to lie down, without
any types of helping devices like ladders, what
would you say would have the worst physical
harm either in the second or over time: A: Lifting
the child up and down? B: Placing the child with
straight arms onto the changing mat?” When
gathering the information from all 3 groups 77
had answered A and 51 had answered B. The
team had hoped that the difference between the
two choices would be larger. This led the team
to visit the user panel and ask them the same
questions and observe them from multiple angles, see ill. 2.5. When asking Kirsten, she said as
followed: “If I should choose between lifting and
placing a child, the lifting is definitely worst
for me”. Where Hanne instead said as followed:
“I think the lifting is worst for the back while the
placement is worst for the shoulders and neck.
In the end, it’s probably just as bad”.
VIDEO OBSERVATIONS
The observations of Kirsten lifting the children,
was done on one child at de age of 2 and two
children at the age of 14 months. When looking into the videos recorded of Kirsten lifting
the 2-year-old child, see ill. 2.5, the child walks
from the kitchen and all the way to the changing
table where Kirsten then lift the child both up
onto the changing mat and back down again. It
is noticeable that Kirsten must twist and distort
her whole body to lift the child up onto the mat.
When she then has to ensure the child is lying
down onto the mat, the child is close to her body
by ensuring that the child sits down first, and
then she pushes the child into the right position.
When looking at the video recordings of the two
smaller children of 14 months, see ill. 2.5, Kirsten
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must carry them both from the highchair in the
kitchen and directly onto the changing mat. She
is here doing the same thing with the children,
where she places them on their bottom first and
then lay them down with her arm under their
backs. When placing the children onto the changing mat, nothing indicates towards bad posture when comparing it to lifting and carrying the
child.
CONCLUSION
From asking the daycare workers on Facebook
about whether the lifting or the placement of the
child is the worst and from doing observations
on the user panel, the team concludes that the
lifting of the child is the worst. This is concluded
by looking at the lifting of a 2–3-year-old when
compared to a smaller child under the age of
2, the lifting only gets progressively worse as
the child gets bigger. And when comparing the
placement of the children when looking at smaller vs older children, the overall movement is the
same. The video observations also showed that
the movements seemed more controlled when
having to place the child onto the changing mat,
as the child is placed on their bottom close to the
daycare workers body and then pushed down
into the right position. By using multiple methods
to investigate the same objective, the team had
different viewpoints onto the problem and thereby more information to conclude from. When
asking the users questions that might confuse
them, as they might seem a bit similar, the team
must stay very attentive when looking through
the answers. When asking a user about an activity or a movement, of which they at the time
of the questions is not doing, the user does not
necessarily know what they want or need [Sanders 2006]. The observations and screenshots
of the daycare workers doing the movements
therefore gave a better look into the problem
with far more detail.

[Ill. 2.4]: Facebook posts

2
years

14
months

[Ill. 2.5]: Observations at Kirstens daycare

NEW INFO

The team concludes that the core problem is lifting the children, especially the older
the children are.

NEXT UP

From knowing a bit more about the problem the team now wants to further ideate
to create more questions on the subject. The focus should be to create ideas from
looking into how other industries lift objects, humans etc.

DEMAND

•

The product should work as a helping device to replace the daycare workers
lifting of the child, both up and down from the changing mat.
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IDEATION #2
By looking into how other industries lift objects and beings, the team wished to get inspired to create
new ideas that were more diverse than what came out of the first ideation round. After creating new
sketches, the team then clustered them and gave them points in a point value chart to help the team
get a better sense of which parameters are the most important when taking the users into account, this
should then help give a sense of direction for a further conceptualization.
EXPLORING OTHER INDUSTRIS
The team brainstormed upon different jobs and
lifting opportunities and created a feature board
with products. The team found 9 types of lifting
categories to inspire the team to get more diverse solution spaces. See appendix 12.
SKETCHING & CLUSTERING
From looking at the board of different lifting
solutions the team was inspired to create new
ideas on something different than what is already found at the daycare institutions. 21 sketches
were created, giving solutions that bring the
child automatically up to the changing mt, transporting the child by almost flying, pump-up solutions, braces etc, see appendix 13. The sketches
were clustered to evaluate the sketches and find
similar patterns, by doing this, the team realized
that the sketches could fit into the four categories as seen in ill. 2.6.
POINT VALUE CHART (APPENDIX 14)
Instead of just only looking for patterns and categories, the team decided to take all 21 sketches
into a point value chart with 9 pre-set parameters from the previously found requirements, to
ensure that the concept direction is something
that fits all the stakeholders needs, see page 26.
The sketches were scored from 0-5 at each parameter, with 5 being the best. Each parameter
score was then afterwards multiplied with the
value of the parameters. From this, 4 sketches
with the highest score of more than 160 point
was taken into further evaluation and could be
put into the three following categories.
1) MULTIFUNCTIONAL WALL STAIRS
The multifunctional wall stairs show a type of
solution where one chooses where to place the
steps to climb up towards the changing table.
The steps should be placed by a strong suction
cup, to enable that the position can be changed
depending on what needs or wishes the children
want from them. They create a playful environment but has some big safety issues. It does
not require a lot of space in the room; however
it does still require a specific changing table
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such as a wall mounted one, or a wall next to it
with extra space, or even a counter to crawl up
against.
2) STEPLADDER
The stepladder solution show staircases with
some sort of support for the children to hold
onto when climbing/crawling up the stairs. The
stairs can be used for all types of changing solutions, such as a wall mounted changing table or
just using a changing mat on a countertop. The
product ensures that the daycare worker does
not have to lift the children, the children do the
work for them, and at the same time, the children
learn more about moving their body and enhance their own skills.
3) BABY CARRIER
A baby carrier type of solution much like a regular baby carrier, was designed for the children
to easily get into, much like a kangaroo pouch.
It however still means that the daycare worker
must bend down to get the child, and still means
that they have to lift the child. It only ensures a
more stable carry process, with more added
mobility for the daycare worker.
COMPARISON
Even though they all have overall good points/
high scores, as seen in the chart on appendix 14,
two of the directions are questionable to continue further work with when looking at how they
score in the two most important parameters, 8 +
9, on the safety of the children and on solving the
challenges of the daycare worker. The multifunctional wall stairs only score 1 point on the children’s safety, because of the suction cup having
to withstand up to 19 kilos, as well as being able
to remove and replace. If the concept idea had
to be safer, the steps should be permanently
attached to the wall, meaning that it would have
far less points in parameter 7, 5, 4 and 6, of which
it had 5 points, giving the reason as to why the
score is so high. The baby carrier solution does
not solve the daycare workers actual problem,
when looking at only 1 point at parameter 9. It
would therefore not make sense to go further

with this direction either. This leaves the team
with one direction “stepladders”, if however, the
focus is on minimizing the space uptake in the
room when not in use.

children themselves can crawl up onto the changing matte from, and back down again.
By getting inspiration from other industries, I helped the team to make more diverse sketches.
By clustering these newly created sketches, the
team had the possibility to find patterns and evaluate them. This made it clearer for the team that
a point value chart could be a good method to
use afterwards, to ensure a better look into how
the ideas solves the problems and how they
matched with the stakeholders’ requirements.
The point value chart also makes sure that the
team does not take any subjective decisions
but take decisions that make more sense for the
users.

CONCLUSION
After creating a new ideation round from looking
at different industries on how to lift heavy objects, 21 sketches were created. All sketches were
valued with a high score on how well they performed on 9 chosen parameters created from the
stakeholders’ requirements. From looking at the
three concept directions that scored the highest
points, one final concept direction was chosen:
A, preferably foldable, stepladder of which the

CLUSTERING

1

2

3

4

Solution that brings the
child up and down from
the changing table

Solution that makes
use of the children's
own capabilities

Solution that involve
braces or a type of
carrier transport

Solution out of category but still includes
movement

[Ill. 2.6]
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POINT VALUE CHART

1

Easy interaction for the children

5

Space uptake needed

2

Easy interaction for the
daycare workers

6

Easy to remove after workday

3

Good cleaning properties

7

Ability to fit into different types of
homes

4

Number of features / price (No. of features often result in higher prices)

8

Children safety guarantee

9

Solve the daycares challenges
(Pain, inconvenience etc.)

3 CONCEPTS

[Ill. 2.7]

NEW INFO

The team found a set direction on stepladders for the further conceptualization.
Stepladders would solve the daycare workers problems by making sure that the
children themselves do the hard work by crawling up and down from the changing
mat themselves, rather than having the daycare workers lifting them. This also results in a better learning environment for the children.

NEXT UP

After choosing a product/concept direction to lead into, it was now relevant to
investigate which features that are the most important for a stepladder solution,
enabling the children to themselves crawl up onto the changing matte.

DEMAND

•
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Ideation

Children must be able to themselves crawl up onto the changing matte

CONCEPTUALIZATION

Through the ideation phase, the team found a set direction
for the product solution to solve the daycare workers problem of lifting the child up and down from the diaper changing
mat. The conceptualization phase will now further investigate this direction and get further towards a final concept idea
ready for detailing.
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MARKET RESEARCH
From choosing stepladders as a further direction, the team had to look further into the market of existing
solutions. Just as in the previous market research, found on page 16/17, the teams focus is on the correlation between the products price point and its ability to solve the problem, of ensuring the daycare
does not have to lift the child. The objective of this market research is to find a more specific market
potential area for a following solution to still be outstanding. The information for the market research
was gathered by desktop research as well as looking at different stores. The team also looked at the
pictures reviewed from the daycares from the first survey and studied which products they already use.
As seen in ill. 3.1. the team created a mapping
comparing products on price vs how well they
solve the problem, of the daycare worker having
to lift the child. Afterwards the team unfolded
some more details on each product as seen
on ill. 3.2 to 3.6. Most of the daycares choose a
simple and cheap solution that has the possibility to be used for different purposes. However,
when looking at the mapping in ill. 3.1. none of the
existing solutions solve the problem. The daycare workers must to some extend lift the child.
The team therefore found a gap in the market for
cheaper solutions that has the ability for the children themselves to crawl all the way up onto the
changing mat and back down again, without any
lifting from the daycare workers. The products
were evaluated on the price, as it was found important for the users that the solution is in a price
range they can afford. The products found has
a price range from 130 DKK up to 4.795 DKK.
From looking at the mapping, it is also noticeable

that the price changes rapidly according to the
type of function in the product. The team also
chose to incorporate “safety” and “storage ability” as a part of solving the problem, as a lot of the
daycare workers would not have the ability to
store all types of products in their private homes.
When looking at the mapping only a few of the
solutions are easy to store before and after use
without taking up any unnecessary space, also,
if it has good storage abilities, it is more expensive.
CONCLUSION
When looking at the existing solutions on the
marked and what the daycare workers already
have in their homes, it is obvious that there is a
need for a new solution to ensure that the daycare workers daily challenges are improved with
a product that ensures safety for the children,
can fit into their confined living spaces and help
get the children from A to B without any lifting.

HIGH PROBLEM SOLVE

3.095,00 DKK

599,00 DKK

LOW PRICE

HIGH PRICE

199,95 DKK
99,00 DKK
1.199,00 DKK
5.995,00 DKK

1.995,00 DKK
129,00 DKK

130,00 DKK

LOW PROBLEM SOLVE
[Ill. 3.1]: Position mapping, price vs problem solving
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WOODEN LADDER - PRICE: 599 DKK
PROS
•
Anti-slip on the steps
•
Includes flat bracket that fits under the
changing cushion
CONS
•
Sticks out into the room
•
Not easy to set aside, because of brackets
•
Scary for the children to crawl down from

[Ill. 3.2]

IKEA BEKVÄM STOOL - PRICE: 99 DKK
PROS
•
Hole in the upper step make the stool easy
to move.
•
Easy to wipe of with a cloth
•
Wide steps
CONS
•
Only two steps
•
Only 50cm heigh Children are not able to
reach the changing mat without any lifting

[Ill. 3.3]

ODDER COLLAPSIBLE LADDER - PRICE: 1200 DKK
PROS
•
Foldable to half size
•
Easy to store and hang up
•
Handles support the cushion as antislip
CONS
•
Cold metal
•
Round steps are unpractical/unsafe
•
Scary for the children to crawl down from

[Ill. 3.4]

CONSTRUCTION STAIR - PRICE: 375 DKK

[Ill. 3.5]

PROS
•
Foldable
•
Handle in the top for easy transport
•
Antislip on feet and steps
•
Railing support
CONS
•
Only 2 steps
•
Only 30cmx20cm Children are not able to
reach the changing mat without any lifting
•
Fingers may get pinched
•
Cold railing support
•
Handle in the top interfere the children

KLATTRA STIARS - PRICE: 3.095 DKK
PROS
•
Smaller children have better crawling
opportunities
•
Material on both sides makes it look safe
CONS
•
Takes up a lot of space in the room both
before and during use
•
Looks very heavy

[Ill. 3.6]

NEW INFO

Through market research, a gap in the market was found, for cheaper alternatives
that solve the daycare workers challenges while ensuring good safety for the children.

NEXT UP

The team must do further research as to how the age gap of the children in a daycare would have effect on how they would be able to crawl up onto a stepladder,
as the age gap results in big capability differences.

DEMAND

•
•
•
•

Should fit into confined living spaces during and after use.
Should fit to different types of changing table solutions.
Should ensure that the solution fits multiple age gaps.
Should be stable and safe for the children to use, including when they both crawl and walk up.
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IDEATION #3
From looking into existing solutions and realizing what they lack of, the team wanted to create another ideation found to spark more ideas and thoughts upon the challenge. To ensure inspiration for the
sketching, the method used for this ideation round was a principle of “what if”, where the team have
several what if questions to sketch from. After creating the sketches, the team evaluated the good and
bad things from each concept to ensure more insights into the sketches and the challenges, mockups
of some of the sketches were in this case necessary. See appendix 15. for full exercise materials. From
the evaluation of concepts, the team wanted to ensure maximum understanding, and thereby afterwards created a new survey for the users found on the multiple Facebook groups, see appendix 16.
From the “What if” questions, a lot of different
stepladder ideas appeared. The evaluation on
the concept ideas resulted in the team realizing
following: 1: Height adjustable steps might not include more ages and could just be unnecessary.
If the steps are created for the smaller children,
then the bigger children will be able to use it as
well. 2: When adding attachments to a solution,
such as brackets for the solution to hold onto a
changing mat, it might not be possible for everyone to fit the solution into their homes, as the

brackets would not suit every kind of changing
table. 3: The product should not have to be multifunctional regarding the children’s entertainment, as the solution should be distraction free
to enable the children to get from A-B as easy
as possible for the daycare workers. It would
however be preferable if the solution could be
multifunctional in terms of other purposes for
the daycare worker e.g., for when the child has
to was hands at the sink, change clothes before
going outside etc.

[Ill. 3.7]
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SURVEY (92 responses)
From the ideation the team had the following
questions to ask the users, see appendix 16:
-Do you recon it would be a good or bad idea to
include railing on a stepladder of which the child
itself has to climb up onto the changing mat?
-How many steps do you recon would be necessary for the children to get from the floor and up
onto the changing mat?
-Where do you already store your stools and ladders? And are they at that same position most of
the day?
-Where would you prefer to store a foldable stepladder?
SUPPORT RAILING
The survey answers show that 67% think that
a railing on the steps would be a disadvantage,
with the most common elaboration being that it
would take up too much space between the daycare worker and the child, as they wish to get as
close to the child as possible, in case they would
need a hand on their way up. A lot of the users
also commented that the children might not use
the railings, as they use the steps to push themselves up if needed. This could indicate, that
having a closed step for safety reasons could
have negative effects regarding their possibilities to crawl up. The biggest advantage to use a
railing would be to support the children to not fall
out from the sides.
STEPS
When looking at other stools, ladder, and stepladders they seem to have between 2 to 8
steps. The survey shows that the most answered would be 3-5 steps. However, this question
would need testing on different mock-ups to get
a final answer on.

STORAGE OF PRODUCTS
The survey showed that the users store their
products in 6 different ways: 1. Pushed under
the changing table. 2. Placed in another room.
3. It stays, where it should be used. 4. Folded
and stand up against something. 5. Folded and
placed behind a door and last 6. Hanging it up.
When asking the users of where they prefer to
store a helping device to a changing solution. 4
topics were highlighted: Beside the changing
table (53%), in a closet (16%), behind a door
(12%) or hanging it up (19%).
CONCLUSION
The ideation round sparked a lot of thoughts and
questions regarding the functions of the product. The challenging “What if” questions gave
the team some interesting directions, such as a
solution that could act as a multifunctional product. However, from creating the idea the team
realized that the solution should be a helping
device for the daycare worker, and not a piece
of furniture for the children’s pleasure, who is
placed as a tertiary stakeholder. The task also
gave the team insights into different questions
that needed to be answers before adding a lot
of different functions. A huge percentage from
the survey think it is a disadvantage to have a rail
support. Most answers think that 4 steps are necessary where 3 and 5 steps come next. Lastly,
the team got informed of 6 places of which the
user already stores products, however, for this
type of product the user would prefer to store
it close to the changing table to easily having it
ready for use.

NEW INFO

It is important to remember that the stepladder is a tool for the daycare worker, and
thereby something that should get the child from A-B without too many distractions. If the product should have railings, they should not interfere in between the
daycare worker and the child. The product should preferably be stored as close to
the changing table as possible.

NEXT UP

The ideation and survey resulted in a lot of information, however, some of it has to
be tested in context for better understanding.

DEMAND

•
•

The solution should be foldable
The solution can be multifunctional for the daycare workers advantage
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STEP DEVELOPMENT
Instead of looking further into which kind of stepladder-concept the team should create, the team
started investigating the necessary part functions of the stepladder as these overall could create a
solution. The team therefore started investigating the dimensions of the steps which should lead to
dimensional answers fitting the smaller children as well. The research was created by looking at the
sizes of existing solutions and statistics of the children’s sizes and capabilities depending on their ages,
see appendix 17. The team also wanted to look further into, depending on the steps dimensions, how
deep the stepladder overall would be, and thereby how much space uptake it would need. The team
mostly used methods of 3D sketching to visualize the steps in a 1:1 ratio when looking at the maximum
space uptake.
From the survey created in ideation #3 the team
found it necessary to test several steps of 3, 4
and 5 to fit a height of 85-95 cm from the average height of changing tables and countertops.
[Online Dreams, 2018] When looking at the
average size of the children’s feet from the ages
six months and up to 2,2-3 years, there is a span
from 9,9 to 14,7 cm. [Measures of man]. This means that the steps would have to be at a minimum
14,7 cm deep. When also looking at the existing
solutions we see a step depth of 13-25 cm, and
from research done, the team found a number of
20,32 cm when looking into playground stepladders. [U.S. Consumer product safety commission, 2008]. On the existing products used, the
step distance is between 13-25cm.
Regarding the length of each step and the dimensions of the children, the team found that
their hips have a span from 15,9 to 19cm. Their
average dimension from shoulder to shoulder is
between 20,8-24,3cm [Measures of man] and
when looking at the existing solutions, the step
length is between 24,40-38cm. Lastly, when
again looking at stepladders on a playground,
the length should be 30,48-53,34 cm. [U.S. Consumer product safety commission, 2008]. The
team chose to try and work with 30 cm. as a starting point.
3D 1:1 SKETCHING (Overall depth & height)
The team then investigated the maximum space uptake for a product to fit into multiple types
of confined living spaces. The team talked to
the user panel, Hanne and Kirsten about how
much space they would be able to fit a product
into, this resulted in a maximum depth uptake of
preferably 90 cm. When looking at a maximum
height compared to other products and coun-

[Ill. 3.8]: 1:1 sketching

ter surfaces, the team set a maximum height
of 95 cm. From having some overall step requirements, the 3D 1:1 sketching could begin. The
team primarily focused on the depth and height
of the total stepladder, to figure out how many
steps the stepladder should have, and the distance between these. The team created multiple solutions. The team chose the best solution
to be with 4 steps with 18,75 cm, depth of 15 cm
and length of 30 cm, resulting in making the top
of the stepladder work as a step itself up onto
the changing surface. See ill. 3.8 and appendix
18.
CONCLUSION
From looking into the measurements of different
products and the surrounding context of which
the solution should be in, the team found a span
for the dimensions in regards of the step depth,
step length, step distance and thereby also the
stepladders total depth and height. The team
concluded that the stepladder should have 4
steps with the step distance of 18,75 cm, a depth
of 15 cm and a length of 30 cm, resulting in the
stepladder being 45 cm deep and 75 cm high.

NEW INFO

Total overall dimensions of the stepladder from a sideview, should be roufly 45 cm
deep and 75 cm high.

NEXT UP

The dimensions set should be tested by the children to ensure a validated answer.

DEMAND

•
•
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Need to fit into a maximum area of 90 cm deep and 95 cm high.
The step dimension should be:
step distance = 18,75 cm, depth= 15 cm and length= 30 cm.
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VERIFYING STEPS DIMENSION
From having some overall set dimensions for the stepladder, the children were tested on a mockup
created by the set dimensions from previous section, and with the possibility for both the smallest and
bigger children to crawl/walk up and down from. The mockup itself was created by various of soft
materials at Kirsten’s daycare and tested by three children, two at 14 months who can only crawl and
one at 2 years of age who can walk and run. The objective of the testing is to verify the dimensions and
reassure that the smallest children can use it as well.
When looking into how the children at different
ages climb and walk up and down the steps on
the mockup, the team found the following: The
oldest child at the age of 2 takes one step at a
time and gathers both feet at each step before
continuing. She also supports herself, using her
right hand on the sides of the mockup. When she
had to walk down, she turns around to easier
see where she steps, while still holding the side
for support.
When looking at the first of the smallest children,
not able to yet walk, crawls up onto the mockup,
the team observed that she uses her knees and
feet a lot, and takes one step at a time without
pausing as the bigger child. She therefore mostly has one knee and one foot on the steps and
then continues. When she almost reaches the
top, she looks for support, and when she crawls
down again, she takes on foot at a time and occasionally looks back to see where she should
step, but otherwise uses her feet to guide her
down. The last child at also 14 months, not able
to walk, crawls similarly to the other child at

same age, however, when he crawls down, he
uses his hand more to support himself.
CONCLUSION
From observing the children both crawling and
walking up and down the steps, the team were
able to conclude that the step dimensions work
great, both for getting up and down. The team
also found that support in maybe just one of the
sides, could be a big help for the bigger children,
for them to hold onto. The smaller children do not
really seem that interested in support, however,
it might lead them to focus on crawling upwards
and keep them safe, as they in some ways are
guided through a path. Regarding the mockup
itself, as it was created of soft materials including a sofa with rounded edges, it looks more welcoming and safer for the children to crawl up and
down from. If it was made from wood or alike, the
children might have been more afraid of trying it.
However, the soft materials also meant that the
children sometimes seemed a bit insecure, as
the cushions moved underneath them.

[Ill. 3.9]: Step mockup

NEW INFO

The chosen dimensions can be used for both small and bigger children.

NEXT UP

The team must observe more children crawling and walking up and down from
different types of steps, to ensure more insights into their capabilities before finalizing the measurements for the steps.

DEMAND

•

The product should look aesthetically welcoming and safe for a child to use
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STEP SHADOWING
As a follow up to the previous two sections, the team now wanted to observe more children crawling
and walking up and down from different types of steps. This was done to get more insights into which
dimensions seem to be more fitting to the children’s capabilities, and to observe even further how the
children act when crawling/walking the steps, where they put their fingers etc. A visit to both Kirsten
and Hanne from the user panel made it possible to test on 6 children combined with an age span from
10 months to 3 years. The observation was done by taking videos and pictures to analyze afterwards.
THE MUNICIPAL DAYCARE AT HANNE
At Hanne’s daycare, the team were able to observe the children try out two types of stools and
one ladder. The youngest child is 10 months and
had just started to crawl, mostly still on her belly. The middle child is 1 year and 3 months and
can walk but still unstable. The oldest child is 3,
almost ready for kindergarten and can both walk
and run controlled. See ill. 3.10.
PLASTIC VS. WOOD STOOL
All three children tried climbing on the plastic
stool, however, only the oldest tried to climb the
wooden stool. Even though he had full control
of walking both up and down the steps, it was
noticeable that he was more hesitant with the
wooden stool. Hanne mentioned that it might be
because of the harsh materials and sharper edges, the further testing was therefore only done
on the plastic stool, as the two smaller children
had never tried climbing steps before. The smallest child, only capable of crawling on her belly,
was able to crawl up onto the plastic chair, and
it was noticeable how quickly she became better at it for each time she tried. This entails that
even the smallest children, whom the steps feel
the biggest for, can become more comfortable
with a product/solution in a matter of maybe
weeks, and hereon feel more comfortable using
the steps. She was very stiff in her legs in the
beginning, when she first tried, but learnt more
about how to move her legs afterwards. The first
step on the white stool, was not a big problem for
her to get up onto when she had tried it multiple
times, but from here, it was a big challenge, the
step on this stool is around 20 cm high, but the
big gap in between the steps still feels scary, as
they can get their feet into this hole. The fillets/
curves on the upper step also means that the
children must get further up onto the next step
before they feel like they are fully up there.
STEPLADDER
The two oldest children tried using the stepladder, only the oldest child can fully climb up, however, if he were to climb down himself, he is very
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scared because of the steep angle. And Hanne
also points out that having to hold the child on
their way down is more physical for her than just
lifting them down. The second oldest child did
not like climbing the ladder, this meant that Hanne had to lift him between each step, and make
sure to hold him tightly all the way up, as there is
no step for him to lean onto, in case he falls or let
go. Hannes body has to be rather stiff for holding
the ladder in towards the table, while making
sure that she holds the child all the way up.
THE PRIVATE DAYCARE AT KIRSTEN
The visit to Kirsten’s daycare had more focus of
generally trying objects with steps, rather than
just existing solutions. The children observed
was two at 14 months only capable of crawling
and one at 2 who’s able to walk and run.
OUTDOOR SLIDE
When one of the younger children tried climbing
up the steps to the slide, he uses both hands to
hold onto the back of the steps and pull himself
up until he can stand on the first step, but he
would not get further up than this as the steps
seemed too difficult for him. When the oldest
child tried the steps, she easily takes one foot at
a time while holding the side supports.
PLAYGROUND TOWER
When the children tried climbing up onto the
playground tower, it was noticeable that the
smallest children take a lot of time to climb up,
as they take breaks on each of the big steps and
play with the sand. The bigger child climbs up
quicker and does not get as distracted, she however looks more for support on the sides to hold
onto.
SOFA
The smallest children tried climbing up and
down from the sofa with a step depth of 20 cm.
The step depth made it difficult for them to reach
the next step on their way up, and it also seemed
to make them slide more on their belly when
trying to crawl back down again. The team then

rearranged the sofa to a depth of 15 cm, and this
seemed to make them crawl faster and more
confident.
OUTDOOR CLIMBING TRIANGLE
The team wanted to test the children on something a bit more challenging as well, such as
a climbing wall. The larges child was able to do
it alright, but it still seemed difficult. The smallest
children however really wanted to try but did not
know how to.
CONCLUSION
After testing different steps on children and
evaluating the different solutions the dimensions where redefined. The distance between the
steps, e.g., the height of which the child should
step/crawl, is said to be 18,75 as previously. The
bigger children can step up to 40 cm. however,
when thinking about the smallest once, 18,75 seems like a very good match with their size. The
depth of the steps is changed from 15 to 18 cm,
but still having the steps overlapping with 5 cm.

This should give the smallest children a bit more
space when having to navigate both up and
down the steps. By overlapping the steps, it also
creates more security as the children wont step
down into a hole. The length of the steps was
before set to be 30 cm. However, when talking
about the importance of having support in one
or each side of the product, the step would feel
smaller for the youngest children. The dimensions should therefore be closer to 40 cm.
The team got a lot of information from using
the method of shadowing, where the team just
observed without interfering with the children.
The team were able to get a better glimpse of
how the children behave on steps, how they
use both their hands, feet and knees during the
whole situation. It was also very interesting to try
and push the children to do something new that
seemed a bit uncomfortable, to really challenge
their capabilities and see what they in the end
where able to do.

[Ill. 3.10]: Step shadowing at Kirsten and Hannes daycares

NEW INFO

Even the smallest children barely crawling, were able to take steps and quickly learn how to get up and down. New dimensions were set to Step depth: 18 cm. Step
length: 40 cm.

NEXT UP

The team now wishes to go back into conceptualizing a solution before testing yet
again. However, the chosen dimensions should still in the future be tested on a 1:1
mockup of the concept.

DEMAND

•
•
•

The steps should not distract the children
The solution should have side support for the biggest children
The step dimension should be:
step distance = 18,75 cm, depth= 18 cm and length= 40 cm.
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IDEATION #4
After doing a lot of observations on children using steps, the objective is now to further concept development. The goal is to end up with concept ideas in three directions, which should then afterwards be
even further investigated. This ideation round makes use of methods such as brainstorming, on previous sketches created in ideation #3 and creating inspiration boards on folding opportunities. To then
go more into details and get a better sense of the size ratio, 3D visualization was used when having to
create three new concepts in each of their own category.
BRAINSTORMING
A brainstorm was first generated to find concept
categories, see appendix 19. The categories
found to further unfold was: “Foldable (Extreme)”, “Size adjustable (Fit different ages)”, “add
on to existing solutions e.g., directly to changing
matte” and “can help the children down (without
lifting)”. Because of the daycare workers confined living spaces, the team also created an inspiration board of different kinds of folding options, see appendix 20.
FROM SKETCH AND CARDBOARD TO 3D
From looking at the ideas created in ideation #3

and the cardboard models, the team now started developing three 3D solutions as a reflection of the new categories combined with the
concept ideas. The team chose to eliminate the
thought of entertaining the child, as the observations showed how distractions can cause the
children to slow down when having to use the
steps. And, to not create an add-on product as
the solution should be able to fit to as many surfaces as possible. The team then ended up with
three new solutions all of them being foldable
and one of them being size adjustable and one
multifunctional as well.

[Ill. 3.11]: Size adjustable concept presentation

36

Conceptualization

[Ill. 3.12]: Size adjustable concept use

[Ill. 3.13]: Foldable concept presentation and use
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[Ill. 3.14]: Foldable concept presentation and use

CONCLUSION
From creating the three concepts the team
started speculating more about making sure
that the aesthetics and the folding technique
could correlate, and this is something the team
want to investigate further. Another idea was
also to instead of thinking about eliminating entertainment for the children, then maybe use it
as a tool to motivate the children from step 1 all
the way up to the upper step, this could be by
storytelling or adding something on the steps,
the balance of distractions should though still be
there. When looking specifically at the concepts
created, the team was very excited about the

thought of having a multifunctional stepladder
which could turn into a stool. A stool is especially
during the Corona times used for when the bigger children must learn to wash their hands and
sanitize. A 2 in 1 product would also mean that
the private daycares or the municipality would
have to buy one less product. The method of 3D
sketching and visualization makes it possible for
the team to easier get a grasp of the size and
the overall idea behind the concept and thereby creating fast new ideas. However, the team
also concluded that the concepts look too much
alike to present them to the users.

NEW INFO

Multifunctional products could be a good way to save both space and money for
the users.

NEXT UP

The team want to present concepts for the users, but more diverse than what was
created in this round, and even concepts of which the team does not find suited
but adding them in anyways just to get the daycare workers thoughts on them.
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CONCEPT DIVERGENCE
After creating the three similar concepts in previous section, the team now wanted to create more diverse concepts for the users to easier distinguish between, and thereby ensure more precise feedback
on which features and functions they would wish for a stepladder to have. The team used brainstorming to find new concept directions and afterwards created a new survey to enable the users to share
their feedback.
From brainstorming, as seen in appendix 19, the
team found 5 total concept directions, including
the 3 directions from previous section:
1: A simple stepladder
2: Convert into a stool
3: Incorporated storage unit
4: Convert into a toilet assistance/small stool
5: Convert into a playful object
The team then shared the concepts with the
users and had 33 responses. Overall concept 2
was the primary favorite, then followed by con-

cept 1. Concept 4 and 5 both had very mixed responses, where the users either thought it was
the best idea or the worst. Regarding concept 4,
the users either loved or hated because of hygienical problematics or generally having to move
the product from one room to another according
to the use of it. And regarding concept 5 they
either loved or hated the aspect of a diaper changing solution working as a “playground” area
as well. A few points have been summarized for
each concept on what worked, and what did not
work:

C1
A very simple stepladder solution with support in both sides,
primarily used to enable the child to get up onto the changing mat and down again.
Choose yourself if you want decal decorations
Side supports on both sides.
Looks heavy and large.

[Ill. 3.15]: Concept 1, a simple stepladder
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C2
A concept with side support in one of the sides. Includes product decals to enable storytelling to motivate
the child from A to B. The stepladder can be converted
into a stool and be used at a sink or tabletop for other
purposes.
Can help in multiple areas and activities.
Third step is too high for changing clothes.
Side support on just one of the sides.
Animal decal.
Looks heavy and large.

[Ill. 3.16]: Concept 2, convert into a stool

C3
A concept with a focus on storage solutions for the
things necessary for diaper change, this solution also
converts into a stool.
Third step is too high for changing clothes.
Storage solution being unsafe and distratc		
ting.
Too open on the sides.
Looks heavy and large.

[Ill. 3.17]: Concept 3, incorporated storage unit
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C4
A concept most suited for users having their changing
table in the bathroom with the possibility to use it as assistance when the children learn to use the toilet. Can
be divided into 4 individual steps.
Individual steps.
Steps not being able to be folded away when
divided.
Looks unstable when seperated.
Too open on the sides.
Looks heavy and large.
[Ill. 3.18]: Concept 4, convert into a toilet assistant/small stool

C5
A playful concept with incorporated slide and blackboard to be used in the play area.
Combining play & diaper change.
Multifunctional.
Having to move from room-to-room.
Looks heavy and large.

[Ill. 3.19]: Concept 5, convert into a playfull object

CONCLUSION
From creating a survey with five different concepts, the team had 33 users’ feedback on which functions would work and which would be unnecessary. Often when using surveys, the respondents give
vague responses. But the members of the different Facebook groups are really invested in the problem, and thereby in helping us. This verifies the need for a product like this and ensures an honest
feedback on what works and what does not work.
NEW INFO

New information on what the users like and dislike in a stepladder, storage directly
incorporated into the solution is a big dislike.

NEXT UP

Instead of just focusing on concept 2, which had the best feedback, the team wish
to use the information to further investigate the concepts and try to improve them
further. Alongside this, the team also wish to look further into how the solutions
should be folded to ensure that when the concepts are presented to the user
again, that they get a better understanding of how they themselves should interact with the product.
Conceptualization
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CONCEPT CONVERGENCE
The team chose to further investigate concept 2, 4 and 5 with the given feedback, to create improved
ideas. Concepts 1 and 3 were left behind as concept 1 is merely a simple stepladder, and concept 3 had
a lot of negative comments on having storage as a part of the product. The concepts were improved
by looking into their pros and cons from the user’s feedback, combined with creating mockups of how
they possibly could be folded. The concepts are then again created in 3D software, to then easier present the solutions for the users in a survey.
CONCEPT 2
The concept still has the possibility to be converted into a stool and with a focus on storytelling
using decal decorations, however, the decals
should be a choice of which the users decide
for themselves. Aesthetically the stepladder has
been given more organic rounded shapes to
make it seem more approachable. The organic
shapes work as side supports and one side is
larger than the other.
CONCEPT 4
The concept is still most suited for use in a bathroom/toilet, as it still has the possibility to be
separated and used for different purposes, such
as a footrest for the toilet. However, now it is not
possible to separate it into 4 pieces, but only 3.
The first step can be used as a small stool, and
the upper step can be separated to create a stool for the children to wash their hands at a sink
etc. Aesthetically it is changed into a softer and
more rounded design with support handles at
each step.
CONCEPT 5
The concept includes less playtime, and only
has entertainment as a part of the children getting down from the changing mat. This means
that the solution should not be moved from room
to room and not have a blackboard. Aesthetically it is a more geometrically design than the other
solutions. To add support there are handles all
the way up the steps on either side of the side
supports.
SURVEY (29 RESPONSES)
The survey showed as seen in ill. 3.20. that concept 2 is a clear favourite amongst the users.
They like the simplicity in the fold and that it can
be changed into a stool, a lot of them however
comment that is aesthetically might be too childish. The comments on concept 4 showed that
they think it takes up too much space when folded and thereby needs more space when having to store it between uses. The comments on
concept 5 showed that the slide would be inappropriate on a helping device for diaper change,

they again point out that they would like to avoid
playtime in the same area of which they change
diapers.
CONCLUSION
From creating three new concepts improved
from the feedback given in the previous section, the team was now able to present three improved concepts for the users again. The survey
answers showed that concept 2 was the favourite, and the team therefore chose to continue
with this idea, this does not necessarily mean its
way of folding, but the functions of a stepladder
being able to convert into a stool. The overall
method of parallel converging all concepts at
once, reassured understanding of what could
work for multiple solutions, while also creating
new ideas. The method gave a lot of knowledge
and better understanding of what the solution
should be able to do, and what would be unnecessary. Modeling in cardboard was also a big
help to understand the folding techniques better. The team made sure that all concepts where
different in some sort of way, which made it easier to get more feedback on certain things. The
team for example chose to have concept nr. 2 as
a more organic, rounded and “childish” in its design language, whereas concept nr. 4 is heavier
looking with straighter lines and then concept
nr. 5 with a simpler design. Then when having to
choose which concept direction to choose, the
team could get more insight on the design, or
other aspects, to make sure that the best features or ideas are put into the final concept.

16

7

6

C2

C4

C5

[Ill. 3.20]: User responses favorite concept (C2)
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[Ill. 3.21]: Foldable mockups

C2

[Ill. 3.22]: Concept 2

C4

[Ill. 3.23]: Concept 4

C5

[Ill. 3.24]: Concept 5

NEW INFO

The users prefer concept 2 that is able to convert into a stool.

NEXT UP

The team now has to further investigate concept 2 to challenge the childish
aesthetics

Conceptualization
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DETAILING

Through conceptualization, the team now has a set direction for the product. The users chose their favorite concept idea with its main feature being a 2 in 1 product, where
the upper step can be taken out, enabling the stepladder to
convert into a stool. This principle is now further detailed in
the next sections “Detailing”, where the team will challenge
the aesthetics and features of the product.
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[Ill. 4.1]: Conceptualization before detailing
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CHALLENGING THE AESTHETICS
To challenge the more childish aesthetics of concept 2, chosen in the previous section, the team wanted to inspire from the Nomi Highchair designed by Peter Opsvik, which has a contrary modern and
lightweight design. The team encountered the chair when visiting a family member, Mie, who also
works as a daycare in the same municipal group as Hanne, they therefore look at each other as colleagues. Mie had been given one of the Nomi chairs by Jammerbugt municipality to test how the very
active children would sit more down during mealtimes, when sitting in the Nomi chair. She mentioned a
lot of positive things about the chair, such as being lightweight, very easy to clean as supposed to the
Tripp Trapp chair and much more.
NOMI DESIGN DNA
The team studied the Nomi highchair and created a brainstorm to gather thoughts upon it, see
appendix 21. The focus points were: “Material
differences depending on functions”, “Can be
used from newborn to adult”, “One dynamic spine and very open construction” and “Looks very
lightweight almost unstable”. From creating the
brainstorm, the team tried to sketch some loose
ideas, which was something the team found very
difficult because of the sculptural organic shape
of the Nomi Highchair, however, the team ended
up with two ideas, which the team then created
in 3D to easier grasp the shape of them.
2 CONCEPTS & FOLDING TECHNIQUES
From sketching on the spine construction, the
team found two main ways to support the steps.
This would be to either have one center structure, centered in the middle of the steps or to
have two legs besides each step. When looking
into pros and cons to each concept, the team
found restrictions regarding folding opportunities, when only having one center spine. By
creating the two concepts in 3D without thinking too much about the aesthetics, the team got
more knowledge on the proportions when comparing the structure to the steps, and hereby
what is realistic and what is not by animating different folding techniques, see appendix 22. The
team chose thereafter to work further with two
leg structures, because of its more clear ability
to fold into a stool, and fold when the daycare
worker is done using it.

[Ill. 4.2]: From Nomi design DNA to 2 concepts/folding techniques
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1 CONCEPT
When unfolding the one concept with two leg
structures, the team tried to look at the side profile of the structure as just one line with the added steps, to get a better idea of how it should
fold into a stool. The team had great success
with digital sketching on top of a screenshot
created in 3D of the chosen concept idea. When
sketching digitally, the team has the possibility to
cut out pieces of the drawing to then rotate and
place elsewhere, to quickly check where the fold
would be possible, see appendix 23. From creating the different sketches, a more dynamic side
profile was created of which each step would be
centrally fixed in each side, see ill. 4.3. The side
profile of the concept idea was then further investigated by changing the thickness of the side
structures as well of how the legs/feet should
taper out or not, see appendix 24 for different
thicknesses. The team ended with a solution
as seen underneath this section in ill. 4.3, with a
thicker structure that looks more stable.

[Ill. 4.3]: 1 new concept direction
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Material in the back

Side feet

Material underneath

Front material

[Ill. 4.4]: Feet development

FEET
The team then went on to look at feet structures for the concept, to add more depth
and stability in the aesthetics. When having
the same material in the bottom of the stepladder as the steps, the concept would
have an overall nice balance and be looking
more stable. The team created four types
of feet ideas in 3D with the categories as
shown in ill. 4.4, see appendix 25 for all 22
ideas. All 22 ideas were created very quickly in 3D as the base concept was the same
and the team therefore just had to create 3D
sketches on top, this method was very beneficial for the team to create new ideas in a
very short amount of time. The team chose
to work further with the solution where the
leg structures are connected in the back of
the stepladder, see ill. 4.5.
[Ill. 4.5]: Chosen "Material in the back"

NEW INFO

The team now has a very different option of concept design, when compared to the
C2 concept chosen on page 42, the functions and requirements however still stay
the same.

NEXT UP

The team now wish to talk to the users about this new more modern design, to get
more insights into what they want and need. Before that, the team however first
want to look into the shape of the steps, to ensure even more answers at once
when visiting the users.

DEMAND

The materials the children interact with, should be easy to clean.
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STEP SHAPE EXPLORATION
Before the team continued to work on the design of the overall stepladder, the team decided to look
specifically into the shape of the steps. The shape of the steps could have a significant meaning for
the overall design of the stepladder and is at the same time a part of the main functions of the product,
meaning that the shape of the steps should ensure a stable journey for the children when crawling up
and down.
A mapping of 80 step shapes was created with
20 base shapes, these shapes then go from geometric A to organic D, see ill. 4.7. The shapes
were evaluated together with the daycare workers and closely related family members with
knowledge on crawling children, and from this,
one final shape was chosen ’B13’. The reason
for choosing this specific shape of the step, was
from doing the observations on the children
earlier in the process, of which the steps on the
white plastic stool at Hannes daycare, was the

reason for the children falling down the stool
when climbing, see ill. 4.6. The chosen shape
B13 will then make it easier for the smaller children to crawl up, as their feet automatically are
pushed out to the sides of the steps. The team
also talked to the daycare workers about how
the shape of the step also could make it easier
for the children to navigate when crawling back
down again. See the mapping in bigger size at
appendix 26.

[Ill. 4.6]: Small children crawling on steps for the first time at Hannes

[Ill. 4.7]: Step shape mapping and choise of step B13

NEW INFO

The team has settled upon a step shape in correlation with the daycare workers, to
ensure a more secure and easy journey for the children when crawling both up and
down the steps.

NEXT UP

The team now must further investigate the design of the stepladder but using the
new step shape as well.

DEMAND

The shape of the steps should ensure support for the children as well as easy
guidance on their way down.
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USER INVOLVEMENT & STABILITY
Alongside getting response from the daycare workers upon the shape of the steps, the team also
asked what their thoughts were on the new concept aesthetics. The responses gotten from the users
were then used to further evaluate the solution and create new designs, to then end up with a possible
new more modern design, more suited for the daycare workers. See appendix 27 for ca. 40 design
changes created during this analysis.
USER RESPONSE
Firstly, the concept was shown to the daycare
workers to ensure their opinions, and to verify
the direction the team had changed into. The
new concept was a big contrast to the previous
one, as seen in ill. 4.8., which was very noticeable
in the daycare workers responses.
The most significant thing to change in the concept was to ensure that the solution would look
overall more stable and secure for the children to
crawl up upon, including still having the side support for the children to either fall into if something
happens, or to hold onto when crawling/walking
up/down. The upper step especially looks bare,
as there is nothing for the children to hold onto
or support on. Both Hanne and Kirsten strongly
point out that they would still like to buy the old
concept, and Kirsten also missed the animal decal.

structure or added support on the inside of the
leg structure. This resulted in up to 40 different
types of changes, and the team ended up with
one specific favorite, as seen as the biggest
solution in ill. 4.9, but the team showed the users
three of the solutions, lowest on page 51, to get
their feedback once again.
The response was that they think that the newer versions were very modern and is very smart
in its appearance, but if they were to pick one to
buy, they would still choose the old concept with
the giraffe. Their main reason this time was the
gap in the sides, inviting the other children to
crawl underneath and making it look more unstable.
CONCLUSION
Even though the team find the new solution more
dynamic, modern and interesting, the users are
the once to have the biggest say in regards of
the aesthetics. If they think it looks unpractical
or unstable, then other daycare workers would
think the same. And the team has to remember
that the solution created should be a helping device, not something pretty for a modern family
home, like the Nomi highchair.

FURTHER DESIGN TESTING
The team then started to investigate what would
make the solution look more stable, whether it
would be a different leg structure shape or added side support in different types of ways such
as a bigger leg structure to act as support in
one, an added support on the outside of the leg

[Ill. 4.8]
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Different leg shapes

Bigger leg structure

Added support outside leg structures

Added support between leg
structures give stability
[Ill. 4.9]

NEW INFO

The daycare workers prefer a solution with materials on both sides of the steps to
add stability and security.

NEXT UP

The team now must evaluate the difference between the two concept directions,
this new modern aesthetic vs. the old concept with the giraffe. The team then has
to create a third direction more suited for the feedback that the daycare workers
has given.

DEMAND

•

The solution should look stable in its appearance
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CONCEPT COMBINING
The objective of this study is to continue getting closer towards a final concept solution. This will be
done by gathering insight of what was good and bad in the previous concepts when looking at the
feedback from the users. A new concept direction should from this be created, where the goal is to get
a new direction with multiple different solutions, which will then afterwards be changed accordingly to
the chosen folding technique, depending on the users needs. During the process the ideas are taking
into consideration with the daycares to get their validation on the chosen path. This is done to ensure
a direction for the project, and to ensure that the team does not go into a direction once again, without
the daycare workers finding it interesting as well.
Before the team continued designing new concept directions, the team found the pros and
cons between the old giraffe concept and the
new more modern concept. This was done by

[Ill. 4.10]

looking into the feedback from the users and by
the teams own evaluation. See ill. 4.10 and 4.11
below, and appendix 28 for a more detailed evaluation scheme.

[Ill. 4.11]

PROS
Looks stable

PROS
Looks modern and lightweight.

Having the side structures as one solid,
makes it possible to add decal stickers.

Holes in the side support act as handles.

The rounded shape looks more safe and
inviting for a child.
Support at the top step.

The children are well supported on their way
up and down.
The straighter line at the bottom front makes
it look more stable when it comes to tipping
forwards.

Not many surfaces to wipe of when cleaning.
CONS
Looks heavy
Looks more immature and childish
The rounded shapes in the side structure
does not prevent any accidents in case of a
child falling.
The feet sticks out, one might tip over them.
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CONS
Looks unstable with the lack of material in
the bottom sides. The triangle hole worry the
daycares that children can crawl under the
stepladder
No support on the upper step.
Many surfaces or angles to wipe off when
cleaning.

3 TYPES OF PRODUCT STRUCTURE
The team now briefly explored three new categories A: wooden plate attached outside plastic
structure, B: plastic support attached onto wooden structure and C: A pure plastic stepladder.
From evaluating the different solution categories, the team chose to continue working with
category C of only having a product made from
plastic, or in general one solid material without
the need for adding extra on top. The reason for
this decision is purely on function and the requirements from the daycare workers. The daycare
workers prioritize the children’s safety and hygiene above aesthetics. And in the categories A
and B, the team found no argument or reason
as to why extra material should be added on top,
unless it was for aesthetical purposes. It would
create lines that would have to be cleaned. See
appendix 29 for multiple solution options, or ill.
4.12 for chosen ideas.

sic shape of the side structures and then choose one of these. When a base shape is chosen,
the team created ideas for other ways to change
the appearance of the product, this could be by
splitting the structure into multiple parts, having
added interaction points for the bigger children
to hold onto, on their way up the steps. Or by adding feet, to also add stability, but without them
sticking out too much, for the daycare workers
to trip over. The daycare workers were then presented to the four topics.
By talking to the daycare workers about the new
direction with a stepladder made from only plastic, and the development of different ideas, the
daycare workers confirmed that it was a good
direction to go into, and a direction with multiple
conveniences regarding the hygiene and safety
of the children. Regarding the type of handles
for the children, the daycare workers were very
specific on the handles needing to be holes in
the side structures, as it makes it less likely for
the children to slide when pulling themselves up.
The team then, I correlation with the users, chose the solution called C1 in appendix, as seen in
ill 4.13, C, as the new base concept, which then
must be further developed when looking into
the folding technique. All the comments on the
ideas can be found in Appendix 30.

SHAPE DEVELOPMENT
The shape of the stepladder is now further inspected into four topics: A: Different side structure shapes and curves, B: Division between side
structures, C: Different possibilities of support
holes/handles, D: Bottom/back support. The
team wanted to start out, just looking at the ba-

A

B

C

Product structure
[Ill. 4.12]
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A
Shapes and curves

B
Divided side structures

C
Support handles

D
Bottom/back support
[Ill. 4.13]

CONCLUSION
From creating numerous of different solution
ideas yet again, the team is now back on track
with a concept direction of which the users find
very appealing. By setting the two concept ideas
up towards each other and list pros and cons
helped the team to know what to focus on when
trying to combine them. During the new concept
development, the team tried to evaluate more
in between new solutions and writing it down
alongside creating them. This made it easier to
go back and look at the reflections, and thereby to only create necessary new ideas, rather

than purely diverging. When talking to the users
the team also got a quick validation on whether
the direction was a good idea, before using too
much time on it. The team had previously chosen a new direction of creating something very
modern alike the Nomi highchair, but if the daycare workers do not find it interesting, it loses
its purpose. The team therefore skips out any
thoughts upon the Nomi highchair and purely
focus on the functions of what the daycare workers need.

NEW INFO

A new concept direction was chosen and confirmed by the daycare workers. The
focus should now be more on the functions rather than the aesthetics.

NEXT UP

Next up the team must look further into how the solution should be able to fold and
look more into the handles. The team also must look more into choice of materials
to ensure that the product is not too heavy, now that it has a lot of materials on the
sides. If the product is too heavy, the team only creates a new problem.

DEMAND

•
•
•
•
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The materials the children interact with, should be easy to clean
The solution should look stable in its appearance
The sides of the steps should be closed off
The front bottom construction should be shaped so it does not entail to tipping
forwards

FOLDING POSSIBILITIES
As the team in previous section found a new base concept, which fitted more to the needs of the daycare workers, the team must now start investigating how the stepladder should be able to fold. This
entails looking into the overall folding possibilities when looking at this specific concept shape and talk
to the daycare workers on how they plan to store the solution both before and during the use of it. This
section shows the teams work with 2D and 3D sketching on multiple solutions, creating solutions to
show the daycare workers.
3D SKETCHING
The team found 13 solutions that could be transformed into a stool while also being able to fold
into a smaller size for storage. See ill. 4.14 for
some examples and appendix 31 for all of them.
The team now wish to talk to the daycare workers on how they plan on storing their product
both before and during use, as this could have a
big impact on how small the product should be
able to fold, and how it should fold. The team also
wish to create a mapping of the created 3D solutions, showing the simplicity vs. foldability, to get
a more visual evaluation on how they differ from
each other. The method of 3D sketching has yet
again, shown to be a powerful tool for the team.
The team was able to create a various number of
solutions in a short period of time, while also getting a better understanding of what is possible.
The 3D enables for the team to have the exact
dimensions, and thereby get a better insight into
how big or small the product becomes when folding it.

terwards if they had any comments on the matter, see ill. 4.15 and appendix 32. The illustrations
shown to the users were recycled from previous
surveys, of which the users on Facebook had
already seen and was a big fan of. This meant
that the team could safely time on creating new
illustrations and have less questions regarding a
potential new solution. The team had a total of
127 responses.
The response from the users shows that most
of them (55,6%) wish to just push the product to
the sides during use, 14,3% answered “neither”
of the options A-C. 27 of the respondents’ left
comments on other ways to move the stepladder while use, or something for the team to be
aware of. From the comments the team found
some important insights: They would prefer if
they could move the solution without having to
turn their backs to the child, have to bend over
and preferably be able to move it with just one
hand, so that they have the possibility to always
have one hand at the child. They mention it could
be nice to have wheels under the solution, however, these should be able to lock. These insights
also entail mostly towards solution A, where they
can use their hip/legs to also move the solution
with one hand on the solution and one hand on
the child.

USER SURVEYS & RESPONSE
The team created a survey to share on the four
Facebook groups filled with daycare workers,
including both private and municipal daycares.
The overall question was, what they wished
to do with the product in between use, and af-

1,1

8

9

13

[Ill. 4.14]
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In a previous survey, as shown on page 31, the
team found that most of the users wish to just
always leave the solution by the changing table,
without necessarily folding it, or only doing so for
the weekends. With this old survey and new survey, it entails that the folding of the solution does
not have to be extreme, and that the prioritization should be on stability and interaction during
use, than how small the solution can become.
MAPPING
After looking into different types of folding opportunities for the concept idea and getting answers from the users on how they wish to interact with the product during use, the team wished
to evaluate the folding possibilities in a mapping.
The mapping was created with a focus on the
number of interactions vs. the solutions foldability. See ill. 4.16.
When talking about the interactions and how realistic it would be for the daycare workers to do
9-11 interactions, the team chose to set a maximum of 4 interactions. This entails to solutions

with lower foldability, however, the team also
discussed that for each fold the solution should
be able to do, the stability of the overall stepladder decreases, as a result of multiple moving
parts. The team therefore also decided that the
steps should always be fixed, as it would give
more stability for when the children crawl up and
down.
The team chose to go further with a combination between solution 13, and either 8 or 9, as
they are very similar and does not require a lot
of bending and distortions in the body to fold,
when compared to some of the other solutions.
These were chosen because of the added functions from solution 13 with being able to choose wether or not side support should be up or
down, depending on the children’s capabilities.
If only one of the sides are up, it could give more
space for the daycare workers to get closer to
the smallest children when they start learning to
crawl up and down the steps.
The team also decided to take solution 1,1 for

55,6%

24,6%

5,6%

A

B

C

14,3% (neither)

D
[Ill. 4.15]: Survey questions
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further investigation, as seen on ill. 4.14., not to
investigate the mechanism further, but to show
this solution up against the new combination
between 13 and 8/9 to the users. Solution 1,1
would overall have 1 less interaction and would
not take up as much space on the floor when folded.
CONCLUSION:
After 3D sketching folding solutions on the new
concept, getting insights from the users, and evaluating the solutions via mapping, the team ended
up with two folding directions. One of which the
team just wish to get the users feedback on, and
one of which the team has to combine and work
on before presenting to the users. The focus on
the new solution should be that the daycare workers interaction with the product does not interfe-

re with their connection to the child and the number of interactions is also outweighing the need
for a solution that folds a lot because of general
safety and time uptake.
By creating a mapping and brainstorming on the
pros and cons, the team found a lot of insights in
the different foldability solutions. These insights
meant that fixed steps create stability, and the
overall interactions number should be 5, excluding
the locking mechanisms. The team found it very
helpful to create a mapping, as it easier visualizes
the differences between each solution, and make
them easier to separate from each other. And by
then brainstorming on top of the mapping, instead
of just listing the thoughts besides, makes it easier
to also navigate what the team found from each
solution.

[Ill. 4.16]: Position mapping, foldability vs interactions

NEW INFO

The users wish to just push the product to the sides when the child is on the changing mat.

NEXT UP

Next up the team has to further explore the folding possibilities to ensure two solutions to present to the users in 1:1 size mockups. Further on, the team also need
to investigate how the daycare workers should be able to move the solution during
use.

DEMAND

•

The solution should be able to be pushed to the sides while still being stable
when children crawl on it.
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FURTHER FOLDING EXPLORATION
The team now started combining the solution chosen in previous section of folding possibilities. The
team yet again used 3D sketching and modelling to quickly get 1:1 ratio idea. This section sums up the
thoughts and ideas created during the exploration, see appendix 33 for more insights into the worksheet. The objective was to end up with one solution to compare with solution 1,1 from previous section.
The team first created 5 new solutions and
alongside creating them, they got evaluated with
text and arrows to locate their problematics. Afterwards all 5 solutions were compared by looks
and how big they would be when folded. From
evaluating the ideas, the team created 2 new
where the steps should be covered both in the
back and the front, when looking at it from a sideview. The team then ended up with 1 solution
where the function of the stepladder decides the

shape of the stepladder, see ill. 4.17. The sharp
edge is a result of side structure following the
depth of the third step which is longer than the
others, to enable the solution to become a stool.
The plates on the bottom of the stepladder folds
under the steps hence the sharper line here, to
ensure that it is able to fold underneath. When
creating rounded fillets around the stepladder,
it overall looks soft and stable. When folded, the
new solution is 99 cm high and 27,2 cm deep.

[Ill. 4.17]: From 5 folding solutions to 1

NEW INFO

From creating 7 new solutions, the team chose to continue working with a solution
with soft curves for where the daycare worker would potentially hold before turning
the sides down under the steps for folding.

NEXT UP

The solution should now be created in a 1:1 model and verified by the users. The
team only focused on the folding aspect at this point, meaning that the team has
to look into how the stepladder converts into a stool.
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USER TEST & 1:1 MOCKUPS
The team now wanted to create 1:1 models of the two folding concepts. The models were created in
cardboard and then afterwards presented to one of the users Hanne and team member Marias closest
family to get as much insight as possible. The team chose to work with cardboard to ensure a quick
process where the team could build and secure insights in a matter of 24 hours. The team only wished
to get insights from the daycare workers and not the children, as the folding is their’ interaction with the
product. For further test insights see appendix 34.
1:1 MODELS
The model was created by dividing technical
drawings of the 3D model into A4 pieces, to then
create a 1:1 template. This made sure that the
cardboard model was just as the 3D model the
team had been working on and secured an easy
mockup process. The cardboard pieces were
then glued together and taped in the places of
which the solution should be able to fold, the

tape in this case acted as hinges. To quickly sum
up, mockup of solution 1,1 has a vertical fold where the two first steps are pushed back, making it
possible to close the side structures in front of
the steps. Mockup of the new solution chosen
on page 58, shows a diagonal fold where to side
panels fold underneath the steps, and the solution is tipped forward to lean up against a surface.

Vertical fold

Diagonal fold

[Ill. 4.18]: 1:1 ratio mockup models of both folding solutions
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TESTING INSIGHTS
From testing the two 1:1 cardboard models at
Hannes daycare the team had multiple insights.
Mockup 1,1 with the vertical fold had too many
interactions compared to how little it folds. The
mockup of the new concept worked impressively well, when folding it all seems like one total
interaction of lifting the product as well as folding
the sights. However, the cardboard model can
be a bit deceiving, as the cardboard is very lightweight. Hanne also thought it was a great idea
to have the option of whether the side supports
should be folded up or down, depending on how
much help the children need.
Regarding the lift itself, as seen on ill. 4.1 9, the
team was a bit concerned on the fact that the
daycare workers need to bend down to lift and
fold, however, Hanne did not see this as a problem at all if the solution is lightweight. She
points out how it is not any different than if she
had to move her existing stool around.
When looking at how they fitted into Hannes
context, the new concept idea with the diagonal
fold fitted perfectly at the storage place she had

in mind, whereas concept 1,1 with vertical fold did
not, see ill. 4.20.
Hannes pointed out that the dimensions where very good regarding the height of each step
to get up onto the changing mat, and also the
height of which the children should stand, when
the solution is converted into a stool. Overall, the
new concept with the diagonal fold was a big hit.
MOVING THE SOLUTION
The team also talked to Hanne about how she
would move the solution from the changing mat
and over to the sink, and in this conversation
talked about different types of rubber feet, felt
feet or wheels. And her thoughts were that she
would prefer for it to not have any feet, as that
would mean she would have to lock these each
time, and if they did not lock, she would feel like it
would be too dangerous for the children to crawl
up onto. She would prefer to have some rubber
feet underneath, to make it more study when
standing, and then either just dragging it on the
floor, or easily just lifting it over to the sink, much
like if she were to close it for storing it in between
use.

[Ill. 4.19]: Video screenshots of Hanne lifting and folding solution in one quick go
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[Ill. 4.20]: Space uptake of both folding solutions

CONCLUSION
From creating the two 1:1 scale sized mockups
and testing them with the users, the team decided to further work on the diagonally folding
solution, where the side supports can be folded
180 degrees backwards and the side supports
can be folded 90 degrees under the steps. This
solution overall seemed like a very intriguing
helping device for the user, with a quick folding
technique and a shape that would fit into smaller spaces as a replacement for another stool. It
also showed a new feature added, with the side
supports folding down, depending on what the
child needs when crawling up, which the user
was very pleased with.

When creating 1:1 scale mockups, it helps the
team to visualize even better how the product
looks and feels. When looking at the models in 3D
software, everything seems very big and bulky,
but when looking at them in a 1:1 scale, they look
more approachable, and it makes it easier to understand what makes sense in regard to folding
and interaction points. And overall, talking to the
users and letting them try out the mockups, also
makes it easier for them to understand the solution. They might have different thoughts on a
solution when looking at it on a piece of paper,
or on a screen, than when they see it in real life
size and in the correct context. When they see it
in a 1:1 size, they give better feedback as it makes
them more sure on what they have to look at.

NEW INFO

The team now has a finalized set direction with a concept and folding possibility.

NEXT UP

Further on the team has to look deeper into the folding mechanism and possibly
look into how decorations on the steps could be added to create an even bigger
learning experience for the children. (parallel to giraffe concept)
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SUPPORT HANDLES & 1:1 MOCKUPS
Before looking further into the folding mechanisms final details, the team wish to investigate other features in the stepladder, including the handles in the side structures for the children to use when crawling
up and down the steps. The team created multiple 1:1 mockups to test on the children including a 1:1
wooden stepladder. The team also took inspiration from other products of which the children already
interact with at the users. The overall objective by testing different sizes of mockups on the children,
was to end up with final dimensions for the handle holes in the side structures. See appendix 35 and 36
for better insights into the process directly from the worksheets.
1:1 HANDLE SIZE MOCKUPS
Firstly, the team created mockups to find one
measurement at a time, as seen in ill. 4.21. the
team needed dimensions for A, B, C and D.
Test 1: Width A (Test from 10-50 mm)
A width of 20 mm. seemed to fit very well in
their hands and their fingers were able to reach
around the edges.
Test 2: Distance from edge to hole B (Test from
10-60 mm + using the 20 mm from test 1 A)
A length of 20 mm. made it possible for the chil-

dren to reach around the cardboard with their
fingers and get a good grip.
Test 3: Depth of hole C (Test from 20-35 mm)
A hole depth of 25 mm. made it possible for the
children to have their fingers in the hole, and
without it looking to cramped.
Test 4: Height of hole D (Test from 70-100 mm)
When comparing a hole height of 80 mm. to the
size of the childrens hands at around 50 mm. it
seemed like a good amount of extra space with
30 mm left.

D

A

B
C

A

B

C

D
[Ill. 4.21]: Handle tests
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1:1 HANDLE PLACEMENT MOCKUP
The team now wanted to create a 1:1 wooden
mockup of the total stepladder, to get the children to try the stepladder for the first time. By
getting the children to walk on the steps, the
team was able to get information of where the
handles should be placed and how many of
them there should be. The wooden mockup was
created like the 1:1 cardboard models shown on
ill. 4.18, by creating paper templates and cutting
the material. The part of the side support where
the holes are meant to be, was made of cardboard and tape, and firstly tested with no holes
to see where the children place their hands.
Afterwards holes were created to verify their
placements.
The tests showed that the children first of all is
able to use the stepladder fully, both the bigger
children but also the smallest who were only
able to crawl. The observations showed that to
fit both the small and larger children, three holes
would be enough. See appendix 36 for observation photos and insights. The new handles therefore look as seen in ill. 4.23 picture 5.

CONCLUSION
From creating handle mockups and a 1:1 wooden stepladder mockup, the team was able to
observe the children’s behavior and find final
measurements for the handles. The grip around
the handle should be 20x20 mm. and the hole
should be 25x80 in height and depth, to ensure
space for the children to grip around the handle
without bumping into other edges.
The team was also able to verify that the children
were able to use the stepladder successfully regarding their age gaps.
By creating a 1:1 wooden mockup of the total
stepladder, the team now had a better understanding of how the children would use the stepladder. Before the team had only seen the children crawl up on soft sofa mockups and other
product types. The team now had the possibility
to see the children get all the way up and down
from the changing mat without the need of any
help.

[Ill. 4.22]: Handle test on 1:1 wooden mockup

Three identical handles

Upper handle follow
the outer shape of the
support

Having same distance
from top support of 20
mm. (handle requirement)

Curve and straight line
from support meet to
create new shape

Added fillet of 5

[Ill. 4.23]: Evolution of handle shape and placement

NEW INFO

The team has identified the dimensions and placements for the support handles.

NEXT UP

Next up the team wish to observe and to look only at how the children use the
steps to fully verify them.

DEMAND

•

The handles should fit a child’s hand at approx. 45-50mm in length.
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STEP VERIFICATION & NUDGING
As a follow up to the last section of testing the 1:1 wooden model, the team also observed the overall use
of the stepladder, and not only the handles. As mentioned in previous section, the children of different
capabilities were able to use the stepladder with no problem. The team however also wanted to look
into details on how the children use the steps, and if something should be changed to create even more
safety.
From the videos taken during the observations,
the team found that the hypothesis of how the
curve of the steps would both keep the children
safe on the steps, but also guide them down easier, was true. The team saw how their feet were
pushed to the side, and how the added material
gave them more space to step on. The team also
saw that they crawl down in a straighter line and
follow the curve of the steps. See ill. 4.24.

the step, and even get their toes sticking out, see
ill. 4.24.
The team therefore wished to add something to
the steps in order to nudge the children to stay
on the steps. The team could however not just
close the step of, as the children also use the
step edge to pull themselves up. The team then
tried adding a 1 and 2 cm of cardboard material
to the steps, see ill. 4.24., to see if it would have
an effect on how the children would use the
steps. It worked just as the team had anticipated
and nudged the children to stay on the steps.
The team therefore chose to add a step nudger
of 1 cm at the back of every step. See appendix
36 for the observation insights.

Another observation was that the steps overall depth gave room for the children to still place their knees before crawling to the next step.
However, the team saw a lot of coincidences
where the children get very close to the back of

2 cm

1 cm

[Ill. 4.24]: Step verification on 1:1 mockup and discovering step nudging

NEW INFO

The steps shape and dimensions are verified by testing on the children and the
team added a step nudger to create more safety for the children.

NEXT UP

Up next the team wish to look into how the stepladder should convert into a stool.

DEMAND

•
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The steps should nudge the children to stay on the steps.

STOOL CONVERTION
The team had previously decided that the upper step should be able to be moved, to convert the stepladder into a stool, with the third step being longer than the rest. The team now wanted to further investigate the folding mechanisms for the upper step.
The team started 2D sketching on multiple different folding solutions, see appendix 37. From
these ideas, the team chose to create two of the
solutions in 3D, hereof a ratcheting hinge activated by a button, locking itself in place at 0 and
90 degrees. And a simple rail system with a slidable hatch to lock the step in and out of place.
See ill. 4.25 and 4.26. The team chose to share
the two 3D ideas with the users as soon as they
were created, to get their thoughts on them. The

[Ill. 4.25]: Sliding upper step solution

users preferred the simple manual railing system, where they themselves have to take the
step out from one rail and into another, as they
felt this solution would be the safest. The team
therefore chose to work further with this solution
and created a 1:1 model to test sliding the step in
and out. The model was tested by Kirsten from
the user panel and verified to be a good solution.
See ill. 4.27.

[Ill. 4.26]: Ratcheting hinge step solution

[Ill. 4.27]: Tests on a 1:1 wooden mockup of sliding upper step

NEW INFO

The team found a solution for how the upper step converts the stepladder into a
stool.

NEXT UP

Later the team have to look into how the hatch lock is designed, and how the railing
system is secure enough for the steps to be fastened enough while being easy to
take out.
Detailing
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M4015, M4015,1

FOLDING MECHANISMS & INTERACTION
The team now wanted to look further into the folding mechanisms needed in the product, both regarding the support handles and the bottom sides for folding the whole stepladder.
As seen in appendix 38, the team created multiple solutions by sketching on both the folding
side supports and the folding stepladder sides.
By taking multiple types of solutions into account and evaluating them, the team ended with
two solutions.
The side support handles should have extended plastic grooves to click in and out of place.
An important factor should be for it to be tight
enough for the handles to still be stable when
the children use them, while also not being too
hard for the daycare workers to open and close.
The folding sides underneath the steps should
fold by having two spring hinges in each side.
These spring hinges are strong enough to ensure that the sides can safely stay open and be

[Ill. 4.28]: Sketching on folding possibilities
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held closed in a 90-degree angle. To verify the
hinge, the team created mockups in both wood
and cardboard. This mockup also helped the
team define the shape to enable to hinge to close fully, without leaving any gaps.
When then looking into the interaction point for
the daycare workers to fold and unfold the sides,
the team created yet again multiple options on
how this could be done, either by just creating
a different type of surface to make the users
aware of interaction, or by adding a handle. The
team talked to the daycare workers about these options, and the daycare workers preferred
if there could be a handle of some sort. See appendix 39 for test pictures.

[Ill. 4.29]: Spring hinge mockup cardboard

[Ill. 4.30]: Second spring hinge mockup in cardboard and wood

[Ill. 4.31]: Folding interaction points

NEW INFO

[Ill. 4.32]: Interaction points mockup test

The team looked into how the mechanisms should work for both the sides folding
under the steps and the support handles.
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SOLUTION PRESENTATION: TRINI
The solution can now be presented as Trini, a 2
in 1 helping device for the daycare workers, to
ensure the children getting up and down from
the changing matte, ensuring less injuries for the
daycare workers. And can be used for both the
small and elder children with different capabilities.
The daycare worker choose herself whether
she wishes to fold the stepladder on a daily basis. If so, the daycare worker just have to fold out
the sides from underneath the steps, and place
the stepladder in front of the changing mat. The
child is then able to crawl up onto the changing
mat, with or without any side supports folded up,
depending on what the daycare workers chooses. Trini then has rubber feet, to protect the
surface of which it stands on when the daycare
workers push it to the sides before changing the
diaper on the child. She then push the stepladder back again, and let the child crawl down by
themselves, or with a little help.

Trini can also be converted into a stool by opening a sliding hatch in front of the fourth step,
enabling the daycare workers to slide out the
step and then sliding it vertically down the other
rail, ensuring stomach support for the children
when using the third step as a stool step.
Trini should be made from plastics to ensure a
lightweight interaction, and to ensure an easy
cleaning process with good resistance towards cleaning chemicals. To ensure that Trini fit
into different types of homes, it should be made
in different colors and with the opportunity to
choose whether to have decorations on the
product. As seen in ill 4.35. a version is showed with paw prints on each step, these should
motivate the children to follow the prints all the
way up onto the changing mat. The paws could
be changed with numbers in different colors,
adding more daily learning experiences for the
children, counting their way up onto the changing mat.

[Ill. 4.33]: Trini use between children crawling up and down

[Ill. 4.34]: Trini converting into a stool
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[Ill. 4.35]: Trini different colors
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GROUP CHANGE & DESIGN CHANGE
After presenting the solution Trini at the fourth
milestone in spring 2021, the team split up as a
consequence of Marias sick leave. When returning to the project in October 2021 in part time,
the team had unfinished details in the Trini solution that needed a lot of testing, such as whether
the safety would be high enough when having to
fold the support handles and for when converting the stepladder into a stool.
The decision was therefore made to strip down
the functions of Trini and create a simpler stepladder, not being able to convert into a stool and
always having the handle supports open, however, it still solves the main problem of getting
the children up onto the changing mat and down
again, while still being able to fold in between
use.
When not needing the third step to be elongated to act as a stool platform, all four steps could
now be identical, this creates a simpler production, but also enables a shape change in the
overall product. Before, the side structures had
a triangle shape, because of the third step be-

[Ill. 4.36]: Design without third step gap
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ing elongated and the sides being able to fold
underneath the steps. Now, this tri-angle can
be demolished, and the folding crease can start
between the third and fourth step. This however
created a very heavy looking model, as seen in
ill 4.36. as the side structures now did not have
any gaps of air as before. A choice was therefore
made to create a new triangle at the bottom of
the stepladder side structures, to make it both
look less heavy, but also to decrease unnecessary material, see sketch on ill. 4.37. This invited
to an idea of adding more shape onto each now
four individual feet, to make them look identical. This gives the design some soft yet strong
curves just as a gorilla standing on all hands and
feet combined with a baby elephant.
To ensure that the two side structures are still
able to fold 90 degrees underneath the steps,
the right side is shorter in a length equal to the
thickness of the left side structure, to enable it to
fold 90 degrees on top of the other side. Shape
wise, it creates a small subtle curve in the right
side, which is not represented in the left side, see
ill. 4.38.

[Ill. 4.37]: Sketches on material removal

[Ill. 4.38]: New Trini design with cut down functions

NEW INFO

The functions of the Trini design have been cut down to a simple wooden solution.

NEXT UP

Now it is necessary to investigate how the solution should be produced, now as
the materi-al has been changed from plastic to wood, and in this case also to look
into how heavy the solution will end up being.
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IMPLEMENTATION

After having finalized a product solution Trini, the more technical aspects must be consid-ered. This regards the production and specific choice of materials and looking into the
strength and weight of the overall product. This following report segment will also lead to business strategies and the
value of the Trini solution.
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MATERIALS & PRODUCTION
The objective of this section is to give an overview of what thoughts the team had regarding materials
and production, and in this case needed calculations and FEM simulations to verify both the type of
material but also the needed dimensions to ensure enough strength.
OLD TRINI CONCEPT (plastic)
When looking into the first Trini concept on page
68/69, the team had made the decision to make
the solution from plastics. This was a result of
working on the Nomi Highchair inspiration, and
with the wish to have a material resistant towards
harsh chemicals and for the number of times the
daycare workers have to clean the stepladder
during a work week. After looking into multiple
thermo plastics and reflecting on what the Nomi
chair was made of, [Evomove.com], the team
chose to settle on polypropylene (PP). Some of
the great benefits are that it can be made into a
very sturdy and hard material, in whatever color
the team desires. It is also recyclable, easy to get
hands on as it is the second most used type of
plastic and can stand up to the DS/EN 71-3 safety certification. [plast.dk]
When looking into the production of the plastic
materials, choosing plastics meant a lot more
outsourcing and advanced production techniques needed, and in this case the team chose
that the plastic parts should be injection molded.

If the solution were to be created in a solid plastic
material with the thickness of 20 mm throughout
the hole product, the weight of the total stepladder would be 18,7 kilos. The team had a big wish
for the solution to maximum weigh 6 kilos, as
this would mean that the product does not require any heavier lifting than what the daycare
workers already do. However, knowing that the
wish for maximum 6 kilos was very optimistic,
the team at least said that the solution should at
an absolute maximum weigh 19 kilos, as some of
the biggest children weigh. The team however
still wanted to optimize the solution in regards of
the weight as much as possible, both for the interaction of the daycare but also to minimize waste
of materials.
The team therefore looked into splitting all side
structures into two separate molds each and
also creating ribs underneath each step to add
strength with as little material as possible. This
would require a total amount of 22 molds, see
illu. 5.3.

[Ill. 5.1]: Rib design step

[Ill. 5.3]: Right side exploded
[Ill. 5.2]: Rib designs
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The team tried a lot of different types of ribs and
created FEM simulations on them, however, this
would require more knowledge of rib design to
fully accomplish, see ill. 5.2. The rib design ended
as seen in ill. 5.1 when the team stopped working
on the solution. When looking into calculating
on the solution, on previous semesters, the
students would have made sure to have hand
calculations before creating FEM simulations.
This was done to ensure that the results matched each other. However, when creating more
advanced steps, and especially when dealing
with shape optimization, the hand calculations
did not make sense. They would be too vague
to conclude anything from. The team therefore
chose to only to FEM simulations.

When looking at the displacement and safety
factor as seen in ill. 5.6, for 25, 80 and 100 kilos,
the solution would still be too thin, as the solution
would have a displacement of 1,8 mm with only
caring 25 kilos on a step. Even though 1,8 mm is
not much on a plastic material, it still is a big displacement comparing to the weight. The team
wished for the solution to be able to withstand
if an adult would use the stepladder, meaning
withstanding up to approx. 100 kilos. If a person
of 100 kilos would stand on this solution, it would
have a displacement of 7,4 mm and a safety factor on 1,15.

[Ill. 5.4]: SF & Displacement 25 kg

[Ill. 5.5]: SF & Displacement 80 kg

[Ill. 5.6]: SF & Displacement 100 kg
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NEW TRINI SOLUTION (wood)
When looking into the new Trini design with the
cut down functions, plywood was chosen as a
cheaper material, both regarding the material
cost itself, but also regarding cheaper production methods. The plywood can easily be cut by a
laser cutter and then afterwards roughly sanded
to ensure the softer edges and then lastly finely
sanded down.
When looking into what plywood normally is
composed of, pine wood is very common. The
psychical material for the 3D model in 3D software is therefore set to Pine, to calculate the
weight of the total stepladder. This includes 4
different side structures and 4 steps. Instead of
having an overall product thickness of 20 mm
resulting in 10,2 kilos. the new design should just
be made of 15 mm resulting in 7,8 kilos. as the
material now is solid.
To ensure that the product it still easy to clean,
the wood should be lacquered with a mat wood
lacquer.
ASSEMBLY
The laser cut side pieces for the stepladder is assembled with the steps by screws through “step
connectors” on each side of the steps, existing

of a triangular piece of wood with two screws
going into the step and two screws into the side
structure. The bottom side structure is connected to the upper support structure with simple
hinges, to ensure that the side structure can fold
underneath the steps. To ensure that the hinges
stay open when the stepladder is unfolded and
in use, a latch is placed on either side between
the second and third step, to ensure that the sides can be locked into place.
CONCLUSION
The new solution is made of 15 mm plywood
that should be cut by laser and afterwards sanded to ensure soft fillets. The four pieces of side
structure parts, four steps, screws, hinges, and
latches end up with a total weight of 7,8 kilos, ensuring a lighter solution for the daycare workers.
Even though 7,8 kilos are more than the weight
of the smallest children, one has to think that the
daycare workers do not have to lift the solution
more than maximum twice a day, and in some
cases maybe only twice a week, depending on
how they prefer to store it through their day and
week. The solution therefore still creates a big
difference in helping the daycare workers during
their workday.

[Ill. 5.8]: Step connector with 4 screws

[Ill. 5.7]: Finished Trini with hinges & latches
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The material should be easy to clean
The product should maximum weigh 19 kilos
The product should be able to withstand 100 kilos
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FINAL SPECIFICATIONS
INTERACTION
REQUIREMENT

PAGE SOURCE

The product should assist the daycare workers before and after diaper change, to
ensure less harmful lifts

11, 14, 23

The product must be safe for the children to interact with

14, 29

Children must be able to themselves crawl up onto the changing matte and down
again

26

The product should support the children when crawling up and down

35

The steps should nudge the children to stay on the steps

64

The product should be usable for crawling and walking children up to 4 years of age

29

STAKEHOLDERS & MARKETING
REQUIREMENT

PAGE SOURCE

The product should fit to all three stakeholders

9, 18

Estimated max price point at around 3000 DKK

18

MATERIALS & PRODUCTION
REQUIREMENT

PAGE SOURCE

The product should be easy to clean

14, 48, 54, 75

The step dimensions should fit the children’s crawling and walking patterns and
behaviors

35

The handles should fit a child’s hand

63

The product should at a maximum weigh 19 kilos

75

The product should be able to withstand 100 kilos

75

AESTHETICS & FUNCTIONS
REQUIREMENT

PAGE SOURCE

The product need to fit into a maximum area of 90 cm deep and 95 cm high.

14, 29, 32

The product should fit to different types of changing table solutions

29

The product should be foldable

31

The product should look aesthetically welcoming and safe for a child to use

33

The product should not distract the children during use

35

The shape of the steps should ensure support for the children as well as easy
guidance on their way down

49

The product should look stable in its appearance

51, 54
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BUSINESS & SCALABILITY
This section shows the thoughts behind the scalability and execution plan of Trini. This includes foreseeing the further development of Trini and price calculations for the first version. The team chose to
work on the project with a startup point of view, the thoughts behind the product and startup values can
be seen in the created business model canvas on page 78.
When looking at the two concepts created, the
plastic and wooden Trini, there is a big difference
in both the needed product production methods
and product complexity. If the team were to start
selling Trini without needing too big investments,
the best solution would be to start with the wooden Trini as an MVP (Minimum viable product)
[Ries, E. 2011] and then further develop on the
plastic version for the second or third release.
When looking into the price of the first edition Trini, the price point was from the daycare workers
and municipality previously set to be maximum
3000, however, this was when the solution was a
2 in 1 product and could convert into a stool. The
price should therefore be lower now, as the product does not give as much value to the daycare
workers as before, however, the product should
be evidently cheaper as the production is much
cheaper. The price on the production and materials was calculated as seen in ill. 5.9, also check
calculations on appendix 40, and when adding
taxes etc. the total cost for one Trini stepladder
should be 1499,95.
Trini (MVP)
The first edition Trini that will be released should
therefore be the wooden solution presented in
this report. The focus is a cheap foldable solution that focuses on solving the problem for the

daycare workers, while being able to fit into their
confined living spaces.
Trini 2.0
The second edition of Trini will be much alike
the plastic version of which the team had developed. Meaning a bit more expensive 2 in 1
solution able to convert into a stool with foldable
handles. This version will be more expensive but
add much more value regarding more functions
and a material more resistant towards cleaning.
Trini Plus
The third edition of Trini should be a more exclusive version of Trini 2.0, with buttons to unlock
the different locking mechanisms. These buttons should be much alike the once on prams,
where the daycare workers just have to push the
buttons to then relief the mechanisms. This version would perhaps also have a more simple and
modern solution for converting the upper step
into a stool.
Product line
The company would overall also look into other
aspects of how to improve the daily work environment for the daycare workers. The primary focus should always be the daycare workers,
and not to make products suited for children or
parents.

PRODUCTION OF 1 TRINI STEPLADDER

Selling price

Total material expences

521,41

Total assembly expences

399,9

Profit margin ca. 30%

278,65

Excl. Taxes

1199,96

Tax 25%

299,99

Incl. Taxes

1499,95

[Ill. 5.9]: Price calculation on 1 Trini
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BUSINESS MODEL CANVAS

BUSINESS MODEL C
Key Partners
The production is outsourced
through Key Partners facilities, such
as cutting and sanding the wood,
assemble and lacquering.

Key Activities
The Key Activities are ensuring good
supply chain management, to ensure
parts for repairing products, and to
keep delivering new once.
The Production activities, such as
designing, making and delivering products in good quality is the main activity, and the next one being further
Problem Solving, to solve more problems for the Customer Segments.

Value Propositions
Trini help the customers reduce their
daily risks of injuries, by offering an
affordable foldable stepladder solution for the children to climb up and
down from the changing mat themselves, created specifically to children
from approx. 8 months of age.

Key Ressources
The Key Resources are Physical and
Human resources.
It is important to have warehouse space
for product stock, for service employees
both taking calls, e-mails and driving out
to the customers to offer help.

C

C

Awareness & evaluation: We wish to catch t
Sam and stores alike, with an in store showcas
on this new solution, and the benefits, and off
mailboxes, to spread the awareness directly to

Purchase & delivery: Trini will be sold on our
rough partner stores like BabySam. The organ
contracts with multiple municipalities.

After sales: We will have a team of customer
calls. When a product might need repairing, th

Cost Structure
The Cost Structure is mostly based on being Cost-driven, to aim on creating the leanest possible Cost Structure, however, the Value Propitiation also push towards us being Value-Driven,
as the product gives a lot of value to the customers. A balance should therefore be created
between the Cost-Driven and Value-Driven.
From the production and salaries, there is a lot of Fixed Costs. The income pr. Product will vary,
depending on the bargains made from municipalities, and percentage from working as a daycare.
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Value Propositions
Trini help the customers reduce their
daily risks of injuries, by offering an
affordable foldable stepladder solution for the children to climb up and
down from the changing mat themselves, created specifically to children
from approx. 8 months of age.

Customer Relationships
The Customer Relationship is based
on personal assistance with human
interaction. This ensures that all customers have the ability to talk to real
customer representatives either by
e-mail, through calls and when having
to get service on the product.

Customer Segments
Niche market for the most important
customer group: Daycare workers,
both private and municipal.
Segmented: Everyone that either
work with children, or need help in
their daily activities at home or in an
institution.

Channels
Awareness & evaluation: We wish to catch the daycare workers awareness when they shop for new products in stores like BabySam and stores alike, with an in store showcase. There should also be made an effort into contacting all municipalities to inform them
on this new solution, and the benefits, and offering a good price. Lastly, a product flyer should be delivered in the daycare workers
mailboxes, to spread the awareness directly to the users.
Purchase & delivery: Trini will be sold on our own website, through our sales forces when calling from looking at the flyers and through partner stores like BabySam. The organization is open for contract deals directly to the municipality or stores who already have
contracts with multiple municipalities.
After sales: We will have a team of customer service, who take care of the customers from the website, and the customers making
calls. When a product might need repairing, the organization sends out own repairing services home to the daycare workers.

reating the leanest posds us being Value-Driven,
d therefore be created

come pr. Product will vary,
e from working as a dayca-

Revenue Streams
The Revenue Streams are Asset Sale – The Customers do with it what they want when they
receive the product. We can repair it and the customer would only pay for the changed parts –
unless it is a matter of warranty.
We expect a medium to high revenue from a medium number of sales, as the primary Customer Segment is in a niche market. The private daycare workers are able to get percentage off,
the municipalities can get better bargains depending on how many they buy. Private parents
and non-work related Customers pay full price.
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EPILOGUE

After showing the final solution created and the implementation considerations regarding production and business
strategies, the report will now be finished off with an overall
pro-cess conclusion and reflection, and then lastly show a literature list and illustration list with the sources used in this
report.
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CONCLUSION
This project resulted in the creation of Trini, a
stepladder created for the specific purpose of
assisting the in-home daycares in their daily routine of changing the children’s diapers.
Studies created in this project show that the
daycare workers are daily put into danger as
they lift and carry the children up to 70 times
during a workday, depending on the children’s
own capabilities. These children vary in weight
from 6,5 to 19 kilos, depending on their age. This
results in the daycare workers ending up with
work related injuries from lifting up to 1 ton during a workday, without any type of assistance
or helping devices. From creating observations,
the team found that the diaper changing situation is the one activity that needs the most lifting,
up to 8 times pr. Day pr. Child.
Through various of research and a lot of design
iterations, the team created Trini. Trini help to
minimize the daily injuries as it enables the children from approx. 8 months of age, at the average crawl age, to themselves get up and down

from the changing mat. The daycare workers
just have to unfold Trini and place it in front of the
changing mat, and then the children themselves
will do the work for them. Not only does this help
the daycare workers with up to x percent of their
daily lifts, but it also gives the children a better
learning environment both mentally and physically.
By testing and observing both the daycare
workers and the children’s behavior, the team
could pinpoint which functions the solution
should have and how they should be presented
in the product, and hereby make these features
correlate to an aesthetical design, whether it be
the shape of the steps or the side support with
handles in them etc.
The report sums up the process from finding the
problem in autumn 2020, to creating a proposal
for a product concept with thought out scalability opportunities and hand in, in November 2021.
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REFLECTION
This master thesis was overall proceeded
through a common appreciation of structured
work aesthetics. Both team members truly appreciate having the process well-structured to
ensure a schedule with room for unforeseen
design changes or in case the team had to pivot.
This ensured the team to be able to create a lot
of iterations, and still having the ability to investigate different directions without necessarily
ending up choosing them, depending on the user’s feedback.
The team also experienced several challenges
and obstacles along the way, first of all, the team
had to create their master thesis from home, as
a consequence of the Corona lock down. The
team therefore not only chose a subject that
would motivate them, but also of which they
would have closely related people to still be
able to visit and test on. The team however did
not expect the big support on the online Facebook groups. The team was able to get up to
100+ respondents from surveys created, and
even though surveys in some cases have to be
taken with a grant of salt, these daycare workers seemed very sincere and passionate about
the subject as a lot of them suffer from these
work-related injuries. The team got the best of
the lock down, with not only a lot of help from
the users, but also generally found it easier to
concentrate working from home and having
online meetings together throughout the day to
still stay connected and work close together as
a team.
After the third and final milestone, the team split
up. And even though the team had created most
of the project at this point, it still created a lot of
frustration for both team members. This resulted in both team members having to individual-
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ly take some quick decisions in the end of the
project period for the overall final details and
implementation in the design, but also regarding creating the reports. In this reports case and
design, it had the consequence of lacking reflections from working on parttime, but still needing
to finish for a certain deadline. The project therefore both showed periods of which the team had
good time to dive into details, and moments of
which a decision just had to be made in five minutes. Both of which these situations can have a
benefit of trying, for when having to prepare for
working at a design company after University.
The team together worked through a lot of methods throughout the process, of which digitally
sketching, and 3D sketching/modelling was the
most prominent. The team was able to create a
lot of different designs from drawing on top of 3D
pictures or purely 3D sculpturing new designs
in a matter of minutes. This project therefore
shows a lot of different variations each time the
team had to investigate a feature, most of these
however only presented in the appendix to keep
the report under 100 pages. The team always
tried to diverge as much as possible in the time
space available for each activity, to ensure a lot
of different possibilities before converging down
to a specific solution. To ensure a well evaluated
converging process, the team used ‘Clustering’
as a gathering method a lot, to ensure the team
to find patterns and evaluating not only each
part possibility, but also evaluating the overall
patterns against each other.
This project overall offered a lot of learning in
both an educational aspect, but certainly also
on a very personal level.
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