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ABSTRACT 

 
 

ABSTRACT	

Painting equipment, particularly wide filling knives, is a very traditional area that has experienced 
limited development since the mid-century. The same applies to the view of the product. It is 
made formerly for men, used formerly by men in a repetitive and highly wearing manner. 
  
Orkla House Care, formerly Anza, is the leading professional painting tool producer in the 
Nordics. Their goal is to adapt their tool for a wider consumer base, focusing on amateurs. 
 
This industrial design project aims at modernizing the view and usage of the Anza wide filling 
knife with focus on ergonomics, equality and inclusivity. The developed concept is thought to 
create extra support for the hand through raised surfaces and is shaped to also suit users with 
smaller hands. The design and packaging is focused on adding value to the product and creating 
a modern and refined impression. Simplicity, tactility and tradition are some of the themes for the 
design work.



 SAMMANFATTNING 

 
 

SAMMANFATTNING	

Måleriverktyg, i synnerhet bredspackelspadar, är ett traditionellt område som har upplevt 
begränsad utveckling sedan 1900-talets mitt. Detsamma gäller synen på produkten. 
Bredspackelspaden är främst gjord för och använd av män, på ett repetitivt och påfrestande sätt. 
 
Orkla House Care, tidigare Anza, är den ledande professionella måleriverktygstillverkaren i 
norden. Deras mål är att anpassa sin bredspackelspade för en bredare kundbas, med fokus på 
hemmaanvändare. 
 
Detta industridesignprojekt ämnar att modernisera synen och användandet av Anzas 
bredspackelspade med fokus på ergonomi, jämställdhet och inklusivitet. Det framtagna konceptet 
är tänkt att skapa extra stöd för handen genom höjda ytor och dess form är anpassad för att även 
inkludera användare med mindre händer. Dess design och förpackning är fokuserade på att 
skapa mervärde samt ett modernt och förfinat intryck. Enkelhet, taktilitet och tradition genomsyrar 
designarbetet.



 TABLE OF CONTENTS 

 
 

CONTENTS	

 

ABSTRACT ...................................................................................................................... 3 

SAMMANFATTNING ....................................................................................................... 4 

1. INTRODUCTION ....................................................................................................... 8 

1.1 BACKGROUND .................................................................................................. 8 

1.2 RESEARCH OBJECTIVES and QUESTIONS ................................................... 9 

1.3 DELIMITATIONS ................................................................................................ 9 

1.4 DISPOSITION .................................................................................................... 9 

2. THEORETICAL FRAMEWORK .............................................................................. 10 

2.1 DESIGN and its PURPOSE ............................................................................. 10 

2.1.1 INDUSTRIAL DESIGN .................................................................................. 10 

2.1.2 HUMAN CENTRED DESIGN ....................................................................... 10 

2.1.3 THE DESIGN PROCESS ............................................................................. 11 

2.2 SEMANTICS and SEMIOTICS ......................................................................... 11 

2.3 DESIGN THINKING and DOING ...................................................................... 13 

2.4 BOOTCAMP BOOTLEG .................................................................................. 14 

2.5 WIDE FILLING KNIFE ...................................................................................... 16 

2.5.1 HISTORY ...................................................................................................... 16 

2.5.2 THE TOOL .................................................................................................... 16 

2.5.3 PROCEDURE ............................................................................................... 17 

2.6 GENDER IN DESIGN ....................................................................................... 17 

2.7 BIOMACHANICS of the UPPER LIMBS .......................................................... 18 

2.7.1 SHAPE .......................................................................................................... 18 

2.7.2 PRONATION and SUPINATION .................................................................. 19 

2.7.3 PRESSURE SENSITIVITY ........................................................................... 19 

2.7.4 FUNCTION ................................................................................................... 20 

2.8 ANTHROPOMETRY of the HAND ................................................................... 22 

2.8.1 PERCENTILES ............................................................................................. 22 

2.8.2 UPPER LIMB MEASUREMENTS and RANGES ......................................... 22 

2.9 HANDLE DESIGN ............................................................................................ 23 

2.10 SENSOR SYSTEM .......................................................................................... 24 

2.11 MANUFACTURING .......................................................................................... 24 

2.11.1 INJECTION MOLDING ................................................................................. 24 

3. METHOD ................................................................................................................. 26 

3.1 BOOTCAMP BOOTLEG .................................................................................. 26 



 TABLE OF CONTENTS 

 
 

3.2 GANTT SCHEDULE ......................................................................................... 26 

3.3 PBS .................................................................................................................. 26 

3.4 FUNCTION ANALYSIS .................................................................................... 26 

3.5 USER ANALYSIS ............................................................................................. 26 

3.5.1 OBSERVATION ............................................................................................ 27 

3.5.2 FOCUS GROUP ........................................................................................... 27 

3.5.3 PERSONA .................................................................................................... 27 

3.6 BRAND ANALYSIS and MOOD BOARD ......................................................... 27 

3.7 COMPETITOR ANALYSIS ............................................................................... 28 

3.8 SWOT ............................................................................................................... 28 

3.9 BRAINSTORMING ........................................................................................... 28 

3.10 SKETCHING .................................................................................................... 28 

3.11 MOCK-UPS and PROTOTYPES ..................................................................... 28 

3.12 CAD .................................................................................................................. 29 

3.13 RAPID PROTOTYPING ................................................................................... 29 

3.14 DECISION TAKING .......................................................................................... 29 

3.14.1 GUT-FEEL .................................................................................................... 29 

3.14.2 PUGH’S MATRIX .......................................................................................... 29 

3.14.3 NOVEL PEDAR PLIANCE SYSTEM ............................................................ 30 

4. APPROACH AND IMPLEMENTATION .................................................................. 31 

4.1 EMPATHIZE ..................................................................................................... 31 

4.1.1 VALUES and DESIGN GUIDE LINES .......................................................... 31 

4.1.2 PBS and FUNCTION ANALYSIS ................................................................. 32 

4.1.3 COMPETITION ANALYSIS .......................................................................... 32 

4.1.4 SELF EXPERIENCING ................................................................................. 34 

4.1.5 USER OBSERVATION ................................................................................. 34 

4.1.6 SURVEY ....................................................................................................... 36 

4.1.7 FOCUS GROUP ........................................................................................... 38 

4.1.8 CLAY MODELING ........................................................................................ 40 

4.1.9 CONCLUSION of RESEARCH ..................................................................... 41 

4.2 DEFINE ............................................................................................................ 42 

4.2.1 MOOD BOARD ............................................................................................. 42 

4.2.2 PERSONA .................................................................................................... 43 

4.2.3 FUNCTIONALITY ......................................................................................... 44 

4.2.4 FORM and EXPRESSION ............................................................................ 44 

4.3 IDEATE ............................................................................................................ 45 

4.3.1 IDEATION ..................................................................................................... 45 



 TABLE OF CONTENTS 

 
 

4.3.2 CONCEPT 1 ................................................................................................. 46 

4.3.3 CONCEPT 2 ................................................................................................. 47 

4.3.4 CONCEPT 3 ................................................................................................. 48 

4.3.5 CONCEPT HANGER .................................................................................... 48 

4.3.6 CONCEPT EVALUATION ............................................................................ 49 

4.3.7 PRESSURE DISTRIBUTION COMPARISON .............................................. 50 

4.3.8 REFINE ......................................................................................................... 53 

4.4 PROTOTYPE ................................................................................................... 57 

5. RESULT .................................................................................................................. 58 

5.1 BLADE .............................................................................................................. 58 

5.2 HANGER and PACKAGING ............................................................................. 58 

5.3 HANDLE ........................................................................................................... 59 

5.4 AESTHETICS ................................................................................................... 61 

6. DISCUSSION and CONCLUSIONS ....................................................................... 62 

6.1 Ergonomics ...................................................................................................... 62 

6.2 Form ................................................................................................................. 62 

6.3 Gender ............................................................................................................. 62 

6.4 Manufacturing ................................................................................................... 62 

7. REFERENCES ........................................................................................................ 63 

 

 

 

 

 



INTRODUCTION 

8 
 

1. INTRODUCTION	

 
This work is a thesis project within industrial design and product development at Jönköping 
University, carried out for Orkla House Care in Bankeryd during spring 2018. 
 
 

1.1 BACKGROUND 

 
Painting equipment, particularly wide filling knives, is a very traditional area that has experienced 
limited development since the mid-century. The same applies to the view of the product. A wide 
filling knife is a tool used by painters to apply spackle for preparations of walls. The aesthetics 
and usage of the tool are more or less the same as in the 1970’s. Still are the very traditional 
wide filling knives using wood handles some of the most popular, even though their ergonomic 
qualities are questionable. Arguments for the use of these are their low price and softer blade. 
The development within the painting industry has now somewhat started to increase regarding 
ergonomics. [1] 
 
During the last ten years the proportion of female painter students at the Swedish secondary 
education has raised to 40 %. These years a lot of women has come out in the industry, only to 
change direction or end up as sales manager at painting stores. Only about 3 percent of the total 
employed painters in Sweden are women, something that needs to change to prevent the lack of 
skilled labour in the near future. The study ”Hur svårt kan det vara?”  by Marie Hjalmarson and 
Carina Kullgren at Högskolan Väst, investigates the equality within the painting industry and the 
need for breaking the outdated work patterns. The study points out the need for breaking the 
macho culture that is still very common and affects both men and women, together with 
shortcomings regarding both the physical and psychosocial working environment. An important 
factor discussed is the development of tools that suits men and women equally, a necessity for 
inviting more women into the industry. [2] 
 
The need for more ergonomic tools and less wearing usage is shown on the proportion of injuries 
and diseases in the construction industry. A report by among others AFA insurance, Svenskt 
Näringsliv, LO and PTK show that 1,5 % of the men and 0,7 % of the females in the painting 
profession suffer from injuries and diseases created by the work every year. [2] 
 
Orkla House Care is a producer of cleaning products and painting tools to professionals and 
amateurs, affiliated to Orkla, a “supplier of trademarks and concept solutions”. It consists of the 
five brands Jordan, Anza, Hamilton, Spekter and Harris and has its main markets in the Nordic 
region and United Kingdom. In 2012 Orkla House Care bought Anza, which is a leader within 
professional painting tools in the Nordics. [3] 
 
The current Anza wide filling knife was designed in the end of 90’s by A&E Design AB. Due to the 
stagnation in development and an increase in competition Orkla House Care (OHC) need an 
updated professional wide filling knife on the market. The product is thought to offer innovations 
in ergonomics and manufacturing and a lasting aesthetics to once again establish the brand Anza 
as the most professional and modern solution on the Nordic market for a long time to come. To 
reach out to a larger consumer base the company want to direct their design towards amateur 
users, a group that earlier has been less prioritized.  
 
In order to modernize the use and ergonomics of the wide filling knife Orkla wants to find the 
factors behind. These are thought to be the mayor base of the new product. This project aims at 
producing a new concept reflecting the needs of OHC, with focus on diverse ergonomics and 
form. 
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1.2 RESEARCH	OBJECTIVES	and	QUESTIONS	

 
A new concept of a wide filling knife is to be produced and visualized through a realistic full-scale 
model, presented at the Thesis Exhibition the 1st of June. The work aims to answer the main 
question: How to design a professional wide filling knife of the brand Anza for all? 
 
The problem question is thereafter divided into following parts: 
 
• Which are the fundamental factors for an ergonomic use of a wide filling knife? 

 
• How can the form of the knife be adapted to cater these fundamental factors and both 

amateur and professional use?  
 

• How can the aesthetics of the product meet the ergonomic adaptions and the Anza design 
guidelines to create a lasting product? 

 
 

1.3 DELIMITATIONS	

 
The project concerns development of Orkla House Care’s wide filling knife of the brand Anza. 
The width of the wide filling knife is allowed to be 250 +/- 100 mm. The work covers the plastic 
body i.e. the handle and will not focus on the metal blade. Some changes of the blade are though 
allowed if needed. Focus will, due to the time frame and width of the project, be put on form and 
ergonomics and not concern construction and cost analysis. Manufacturing and material will, of 
the same reason, only be covered briefly. 
 
 

1.4 DISPOSITION	

 
The initial theoretical background aim to create an understanding of the area of work. It is centred 
on hand tool ergonomics, what design is, gender in design and the use and function of a wide 
filing knife. Thereafter follows methods and implementations to describe and motivate chosen 
approach. Lastly is the result presented, of which discussions and conclusions are made.
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2. 	THEORETICAL	FRAMEWORK	

 
2.1 DESIGN	and	its	PURPOSE	

	

2.1.1 INDUSTRIAL	DESIGN	

 
Cognitive scientist Don Norman describes in his book “The design of everyday things” industrial 
design as “The professional service of creating and developing concepts and specifications that 
optimize the function, value and appearance of products and systems for the mutual benefit of 
both user and manufacturer”. Design shows how things work, are controlled and how interaction 
between humans and technology is done. [4, p. 5] 
 
 

2.1.2 HUMAN	CENTRED	DESIGN	

 
Human centred design is a process applicable on both experience design, industrial design and 
interaction design, focusing on adapting the design to fulfil the needs of the users, the people for 
whom it is intended. This is created through understanding of psychology and technology, 
communicated to the user. Understanding is traditionally achieved by observations of the human 
behaviour related to the product. [4, pp. 8-9] 
 
Industrial design in combination with the human centred design philosophy aims at finding the 
right problem to solve and meet human needs and capabilities, whereas finding the right solution. 
It is all about creating a pleasant experience when interacting with the product. This interaction 
experience consists, as described by Don Norman, of six fundamental concepts; affordance, 
signifiers, constraints, mappings, feedback and conceptual model. These are all described in 
separate sections below. [4, p. 10] 
 
Affordance 
The relationship between a living creature and an object is a simple way of describing an 
affordance. It tells what can be done by combining a property of the object with the capabilities of 
the user. Functionality is achieved when the affordance is possible for the user to discover or 
perceive trough at least one of the senses, something that is not true for all affordances. A well-
perceived affordance acts as a signifier. [4, pp. 10-13] 
 
Signifier 
When having a relationship between properties and capabilities, something is needed to explain 
where and how this relationship can be fulfilled. This is what Don Norman names signifiers. A 
signifier is a tool that communicates purpose, structure and operation through i.e. marks or 
sounds. They are intended or unintended clues, guiding and giving meaning to the interacted. [4, 
pp. 13-19] 
 
Constraint 
A constraint is a physical, semantic, cultural or logical limitation that guides actions and simplifies 
interpretation. [4, p. 20] 
 
Mapping 
In The design of everyday things mapping is described as “the relationship between the elements 
of two sets of things”. Mapping can simply be explained as the connection between an action 
leading to another, as how rotating a steering wheel will make the wheels turn. Mapping acts as a 
plan for the user to follow. [4, pp. 20-23]  
 
Feedback 
Feedback is the communication of an action, fulfilled or not, to at least one of the senses. In order 
to be fully functional, the feedback should be direct, otherwise the user may not understand that 
the action is made. Feedback should guide the user and prioritize, while not being too excessive, 
or it might be ignored by the user. [4, pp. 23-25] 
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Conceptual model 
A conceptual model is an explanation of how something functions, a conceptualization that helps 
the user to understand the system. A product is generally consisting of several conceptual 
models, working together to visualize its purpose. Simpler conceptual models, mental models, 
exists in the brain of the user, and can vary significantly between different users. A user can have 
different understandings of elements of the same product, even in conflict with each other. The 
conceptual model is a creation based on of how the user interprets affordances, signifiers, 
mappings and constraints. How this is done is dependent on the user’s experience. [4, pp. 25-27] 
 
 

2.1.3 THE	DESIGN	PROCESS	

 
Over-the-wall design method 
The early design methods where only one person could design and manufacture an entire 
product changed due to rising complexity of the products in the mid twentieth century. The 
evolution led to the “over-the-wall design process, where different groups are responsible for 
different parts of the process, which is quick and linear using a one-way communication. This 
sequential method is still commonly used, but has many flaws. The limited contact between the 
different groups, where information is only passed in one direction, lead to a lower understanding 
of the design problem. This in turn create a solution which is not what the customer wanted. The 
over-the-wall process is in “The mechanical design process” described as an inefficient and 
costly process that many companies are now moving away from. [5, pp. 8-9] 
 
Integrated product and process design (IPPD) 
The design process evolved into a more simultaneous process in the early 1980:s, which in the 
1990:s became Integrated product and process design. The thought is to limit waste in the whole 
system through teamwork and continuous communication between the groups. The process 
simplifies understanding of the design problem since all stakeholders are part of the whole 
process. Focus of the IPPD and other similar processes is “on the integration of teams of people, 
design tools and techniques, and information about the product and the processes used to 
develop and manufacture it”. [5, pp. 9-10]     
 
Design with a human centred approach is usually carried out using four methods; observation, 
idea generation, prototyping and testing, iterated until a satisfying solution is found. [4, pp. 221-
222] 
 
The drive for design of new products should, as described by Don Norman, foremost be to fulfil 
the modern human needs, but in reality the largest drivers are matching competition (market) and 
adding features based on new technology (engineering). He brings up some problems regarding 
this, as when increased competition or a saturated market forces companies to add features just 
for marketing purposes, leading to unnecessary complex products that lacks diversity and 
creates confusion among the users. Here is where a human centred approach will assist the 
creation of a product with a few strong points that focuses on the true needs of the user. [4, pp. 
261-264]  
 

2.2 SEMANTICS	and	SEMIOTICS	

Rune Monö describes in “Design for product understanding” design as the creation of the form of 
a product, or creation of a gestalt. It is most commonly seen as a property of a product. 
Aesthetics is closely connected, in the book explained as “the study of the influence of gestalt on 
our sensations”. 
 
Monö describes the gestalt as “an arrangement of parts that appear and functions as a whole 
that is more than the sum of its parts”. The gestalt is a pattern that creates understanding of a 
product. The understanding of a gestalt depends on several factors, among others; proximity, 
similarity, area, symmetry, enclosedness and the good curve.  
 
Proximity - “the closer it is, the clearer the gestalt”. It is the creation of gestalt trough grouping of 
objects. 
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Similarity - “the principle of common properties”. Gestalt is created by figures with the same 
properties, which make them separate from the rest and stand out. 
 
Area - “makes us experience the gestalt more clearly the smaller the enclosed area is”, as the 
Swedish flag is interpreted as a yellow cross on blue background rather than a yellow 
background with blue rectangles. 
 
Symmetry - gestalt is created by symmetry, which let the objects be seen as a whole and stand 
out from an asymmetrical assembly.  
 
Inclusion - enclosed areas are more easily interpreted as a whole. 
 
The good curve - also called the common determining factor, allows us the quickly distinguish 
arrangements with least change or break in lines, curves or contours. 
 
The gestalt laws/factors are closely connected to semantics, which by Monö is described as “the 
study of the messages of signs”. It is by Morris wider explained as “the branch of semiotics which 
studies the significance of signs”. Semantics is though commonly described as ”the study of 
signs and their message”. Semiotics, to which semantics inhere, is “the study of signs and sign 
systems and their structure, role and properties”. Semantics regard all signs that can be 
interpreted by our senses. There are many ways in which the gestalts of a product can create a 
message. These are called semantic functions and consists of among others describe, express, 
exhort and identify. 
 
Describe  
It is the “totality of form”, colour, surfacing etc. that describe the purpose and function of the 
product. An example is the handle below. The three shapes creates very different interpretations 
of its function. The fully symmetrical first handle creates a wide range of possible ways of 
handling, while the third, thanks to its flatness and knurls has only one interpretable way of 
handling. The turning direction is though not described by the shape. 

 
Express 
The function to express is a products way of showing a quality through its form and function. It 
can also be shaped to express a quality that it lacks or do not have. Most common is the use of 
expression to highlight capacity and functionality. This is exemplified by the train concept below, 
whose sweeping horizontal lines express speed. In the same way helps the clean side and 
bulking roof to express strength and weight. 

Figure 1 The function of describe 
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Exhort 
Exhort is the function of a signal, something which creates a reaction in the person it is directed 
to. The signal can be described as an exaggerated expression of gestalt. A well-established 
exhortation that creates a reaction without reflection is the sound at a pedestrian crossing. The 
rhythm of its clicking sound call for action and regulates the phases and pace of crossing. 
 
Identify 
An identity is the qualities a person or object express through appearance, behaviour and values. 
For a product the identity is “a whole with certain functions and properties, intended for a certain 
purpose”. Identification of a product is made and shown through a number of factors, among 
others its origin, purpose, affiliations, placing and category. Expression of identity is usually done 
through icons, logotypes, patterns and colours.  
 
“Design for product understanding” states that in order to achieve good semantic design, the 
semantic functions should be clear, univocal and honest. It should not trick customers to believe 
that it is more than it is and give a clear overall view. The description, expression and exhortation 
should work together to create a unified whole. [5]  
 

2.3 DESIGN	THINKING	and	DOING	

Traditional problem solving is usually focused on establishing the problem to solve, which is then 
planned for and ideas generated and evaluated. Lastly acceptable solutions are decided upon. 
[5, p. 18] Design thinking is creative processes that can be used by the designer to approach the 
problem, focusing on the goal rather than the problem itself. Design thinking investigates both 
known and ambiguous aspects of the course of events to formulate possible solutions to a goal. 
Design thinking allows for an iterative process where problem and goal evolve simultaneously 
and is especially useful when both the problems and solutions are unknown or ill-defined. [7, pp. 
425-437] David Kelley, creator of IDEO and founder of the d.school at Stanford, describes design 
thinking as “the intersection between what the people want and what can be achieved, both 
technically and financially”. [8, p. 6]   
 
Design doing is all about creative acting, using the design thinking tools as a basis to address the 
issue at hand. There are many ways to implement design doing. This project uses the Bootcamp 
bootleg method since it is a more human centred, efficient and simple method that trough precise 
methodology can be used by all.  
 
Design doing is by IDEO described as an effective way of learning about the problem and 
evaluating early ideas trough quick tests that can be perceptually evaluated. [9] Cheryl Akner 
Koler, professor in theoretical and applied aesthetics at Konstfack, uses the term “embodiment” 
by Norman (2002) to explain how the conception of the problem can be widened trough design 
doing, creating unconscious knowledge that affect how we act and think. She does, unlike IDEO, 
set higher significance to the act of doing itself. She calls this “aesthetic reaction” (Dewey, 1980), 
a way of creating new ideas by putting the sensations prior to the reflective judgement. The 
thought of embodiment is also explained in following quote by Lakoff and Johnson, 1999:    
 

Figure 2 Use of expression 
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“The mind is inherently embodied, reason is shaped by the body, and since most thought is 
unconscious, the mind cannot know simply by self-reflection. Empirical study is necessary.” 
 
The coherent experience of the real world, the fusion of our senses, lay part of the foundation for 
how knowledge is gained through design doing. This is exemplified by Koler trough haptic felt 
attributes explore by the hand in figure 1. [10] 
 
 

2.4 BOOTCAMP	BOOTLEG	

Bootcamp bootleg is a tool for practise of design thinking, a guide for the creative design process. 
It contains different methods for human-centred design work connected to seven mind-sets, 
suggested attitudes for design thinking. The seven mind-sets are described below: 
 
1. Show don’t tell - Visions should be communicated through illustrative visuals and the telling 

of stories, creating experiences. 
 

2. Focus on human values - Use feedback from the users and show empathy. 
 

3. Craft clarity - Create a cohesive goal out of the problems in a way that inspires and fuels 
ideation. 
 

4. Embrace experimentation - Use prototypes not only to confirm ideas, but to reflect and learn. 
 

5. Be mindful of process - Use consciousness in the process to keep track of yourself, methods 
to use and the goal. 
 

6. Bias toward action - Design thinking is mostly about doing, value creation over thinking and 
meeting. 
 

7. Radical collaboration - Working together with creators with different backgrounds will 
facilitate diversity in insights and solutions. 

 
The Bootcamp bootleg tool/process consists of five modes or steps; empathize, define, ideate, 
prototype, test. 
 
 
 
 

Figure 3 Fusion of the senses 
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Empathize 
The firsts step is the foundation for human-centred design, involving observations of the user and 
behaviour in their context, engaging through interactions and interviews with others and 
experience what the user experiences. 
The first mode aims at creating an understanding of the user and the problem to solve. To be 
able to see and interpret the often silent needs of the users a human-centred mind-set and tools 
or empathy are keys. 
Insights can be found through engagement with users, showing: 
 
• Needs of the user that they themselves are unaware of. 
• Which users to design for. 
• The emotions that lie behind the behaviours. 
 
Define 
This phase aims at defining the problem, ones point of view, focusing on specific users and 
insights from the empathize step. Here is where an understanding of the user and problem is 
created, which is crucial to creating a strong solution. The point of view should: 
 
• Provide focus and frame the problem. 
• Inspire and guide innovation. 
• Act as a reference for evaluation of ideas. 
• Fuel brainstorms. 
• Represent the hearts and minds of the users. 
• Be reformulated as one learn by doing. 
 
Ideate 
Ideations is the generation of design alternatives. Unlike the define mode it aims at widening the 
views from a foundation in the viewpoint. In this step a large amount of diverse ideas are 
explored and then narrowed down for prototyping. Ideation is the phase where exploration of 
solutions for the users is started from the identified problem and lets one: 
 
• Increase innovation potential through exceeding obvious solutions. 
• Show ones perspectives.   
• Uncover areas for exploration. 
• Create a volume and variety in solution options. 
 
Prototype 
By making the ideas in one’s mind physical, in whatever suitable way, it can be interacted with 
and experienced by others. This can create deeper empathy and understanding of the idea and 
problem, simplifying progress and decisions. The prototype should reflect the progress in the 
process. Early prototypes should be quick and rough for exploration of many ideas, while later 
prototypes should be more refined to be able to evaluate details. Prototypes are used to: 
 
• Deepen the understanding of the problem. 
• Explore options physically. 
• Create a basis for further ideation. 
• Testing together with users for refinement. 
• Inspire and be evaluated by others. 
• Serve as a tool for communication and decisions. 
• Quickly and cheaply disregard ideas. 
• Divide, explore and test smaller parts of the problem. 
 
Test 
By testing one will achieve feedback on solutions, which will guide refinement and learning of the 
problem and the user. Tests should be done iterative together with refinement and will show if the 
problem has been framed correctly. [6]  
 
 



THEORETICAL FRAMEWORK 

16 
 

2.5 WIDE	FILLING	KNIFE	

 
2.5.1 HISTORY	

 
Painting tools have been used since ancient times and consisted of the materials available. For a 
long time painters created the tools themselves, but during the 18th century this was put on 
special craftsmen. Even though spade-like tools where used early in history for example to apply 
clay to walls, it was first in the 19th century that plastering was introduced. The filling knives were 
initially manufactured entirely of wood, in form of a thin, simple and tapering sheet. In the 
beginning of the 20th century came the metal blade with a wooden handle, that after the mid of 
the century was replaced with a plastic handle. Still are though the wooden handles widely used. 
[7, pp. 287-291] 
 

 
2.5.2 THE	TOOL	

 
The wide filling knife is a type of putty knife, a tool used to apply spackle, paint or glue, 
depending on its make. The tool consists nowadays of a flexing blade of steel, attached to a 
handle of wood, rubber or plastic. It is used by painters, tilers and refinishers for preparation of 
smaller surfaces, walls, floors and ceilings. The wide filling knife is, as the name reveals, a wider 
type of putty knife, mostly used to spread spackle over larger surfaces. There are a range of wide 
filling knives with different purposes, such as filling joints, corners or smoothening large surfaces. 
Except for the wide filling knife there are a large range of executions of filling knives; steel, 
Japanese, two-handed and rubber to name a few. [8] 
 

 
 
 
 

Image 1 19th century wide filling knife 

Image 2 Current Anza wide filling knife 
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2.5.3 PROCEDURE	

 
Filling aims at creating a smooth surface before painting, wallpapering or application of other wall 
materials. It is crucial for the visual experience of the room, since light beams reveal even the 
smallest of irregularities. 
 
Application through rolling or spraying are upcoming methods, but still is the traditional hand 
filling most common. For this the usual material is either fine, medium or coarse filler, depending 
on how rough the work surface is. The process are shortly described below: 
 
1. Make sure the surface is clean. 
2. Apply spackle to the wall by working vertically from one side to the other. 
3. Smooth out the layer of spackle. 
4. Let dry and then grind the surface evenly. 
5. Readjust with a second layer. Two layers are usually needed, even three when not used to 

the task. 
 
Usually the application of spackle when filling by hand is done using two wide filling knives. One 
serves as a storage of the spackle, while the other is used to spread and smoothen the material. 
[9] 
 

2.6 GENDER	IN	DESIGN	

Gender is according to Nationalencyklopedin a concept within humanistic and social science 
research and theory used to understand and distinguish the concepts, ideas and actions that 
together shape peoples social genders. [10] 
 
The sensitive questions of gender and what is associated with the different genders are brought 
up by Magdalena Peterson McIntyre in the book “Bara den inte blir rosa”, that connects gender 
and equality to an industrial project carried out by Volvo between 2001 and 2004. Unconscious or 
not, there are clear gender stereotypes and male and female norms buried in every product 
designed, affecting the way we look at different people, their behaviour and needs. These 
stereotypes can be a creation of among others the designer, the company or the society. An 
important issue brought up by McIntyre is the fact that the construction of genders is constantly 
changing together with the consumer society and the market. Through design and marketing, 
new requests are created among the consumers, which in turn changes the way they define 
themselves. One example is the car industry, by which women in the beginning of the 20th 
century were associated with luxury, aesthetics and frills, whilst men were associated with 
functionalism and performance. Nowadays the roles are changed and women are associated 
with practical functionalism while men are associated with aesthetics and details. Following 
selected examples from the book show modern concepts of what is male and female in design: 
 
• Smaller products are associated with women, while larger product are associated with men. 
• Women are closer connected to soft, “caring/fragile”, shapes while men are connected to 

“strong” edgy shapes. 
• Male products have shapes clearly symbolising the rationality, functionality and precision of 

it, while female products are more often connected to a feeling, something emotional and 
abstract. 

• In the same way have female product generally a less technical emphasis, while male 
products have a higher emphasis on technique. 

• Design details connected to men are considered indicating high performance, while design 
details connected to women are, even though functional, considered more ornamental. 

• Patterns and colours are considered more of a female feature, while stripped surfaces 
showing the real, honest material of the product are considered manlier. 

• There are less differences in taste between men and women regarding more luxurious and 
elegant products. 
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Since the construction of genders, equality and feminism changes together with markets and 
societies over time people create different concepts of male and female. On top of this many 
other genders are in creation. This makes it impossible to divide taste in male and female. 
McIntyre discuss several ways of looking at equality and design for everyone. One approach of 
creating a design for all is to base it on a mixture of typical male and female stereotypes, with the 
risk of creating something that suits no one. Another way many choose is through scaling the 
product to its minimum, but this has also been a typical manly design strategy in the mid-20th 
century. Using a unisex design might according to the book create an indifference that does 
nothing to promote equality, while exaggerating the male or female values/concepts might create 
a larger gap between the genders. In the same way can neutral design create a product that both 
men and women can benefit from, while products designed especially for one of the genders can 
cater for their special needs. 
 
A strategy used in the Volvo project, and by McIntyre called a “safe way” to avoid criticism from 
both male and female parties was to refer to the economic aspects of creating a design for both 
men and women, thus creating a larger consumer target. This was also accomplished through 
dedicating the design to a way of living, a lifestyle that also included women, rather that clearly 
stating that it was a design mainly directed toward one gender.   
 
Designing for all genders is concluded to be a balance between highlighting and neutralizing 
values, without subordinating anyone. [11] 
 

2.7 BIOMACHANICS	of	the	UPPER	LIMBS	

The anatomy of the hand is very similar between people, the anthropometry is mainly what 
differs. The performance of the hand is quite complex, with a large number of possible tasks, as 
supporting, pulling, pushing, manipulating, and feeling and communicating. The body can simply 
be described as a vehicle, where the skeleton is the structure creating stability, joints control the 
steering and the muscles are the engine. [12, p. 139] 
 
 

2.7.1 SHAPE	

 
The hand can be used to grasp an element by opening and surrounding it, thanks to its arches 
and their adaptable shape, which are large factors for the mobility of the limb. There are four 
arches that together creates possibilities for a large number of grips; the longitudinal, oblique, 
proximal transverse and distal transverse arch.  

The longitudinal arch is involved in the palmar grip and hook grip, where all fingers are flexed 
simultaneously. The thumb does in these grips help to widen the range. The oblique arch creates 
the possibility for a grip using the thumb and one of the last three fingers. [12, pp. 139-140] 

Image 3 Longitudal and oblique arch 

Image 4 The proximal and distal transverse arches 
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The proximal transverse arch is a groove formed by the thenar and hypothenar muscles, created 
when the first and fifth metacarpals move towards each other. 
The distal transverse arch makes it possible for all fingers to touch at the same time, generating a 
polydigital grasp. The proximal and distal arches are crucial when it comes to the grip functions of 
the hand, which otherwise only can perform palmar grips, hook grips and tip-to-side-grips. [12, 
pp. 140-141] 

 
 
The distal radial third of the forearm is the point of convergence when flexing the fingers. This 
convergence is hindered when the transverse arch is flattened. An exaggerated arch will though 
make the digito palmar grip impossible. [12, pp. 151-152]  
 
 
 

2.7.2 PRONATION	and	SUPINATION	

 
Pronation and supination are special and opposite movements of the forearm and hand that 
allows a flip movement to face the palm either upwards (supination) or downwards (pronation). 
[12, p. 138] 
 
 
 
 
 
 
 
 
 
 

2.7.3 PRESSUR

E	SENSITIVITY	

 
The pressure put on the hand can hugely affect its performance. Areas with soft tissues are 
usually not that sensitive, but larger pressure and/or longer pressure time might limit the blood 
supply, causing necrosis or cell destruction due to wearing. This is usually prevented through 

Image 5 Function of the proximal and distal arches and point of convergence 

Image 6 Pronation and supination 

Image 7 Pressure sensitive areas 
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lowering or distributing the load. There are three main areas where one should avoid to put 
pressure, illustrated below: 

 
The back of the hand, at the ulnar styloid process and MP joints (knuckles), A and B. 
On the points C, D and E on the palm and metacarpal head of the thumb. 
On the radial and ulnar styloid processes and triquetrum, F and G. [12, pp. 143-145]  
 
 

2.7.4 FUNCTION	

 
There are six main parts of the upper limbs that are essential to the wide variety of functionality. 
These are the shoulder, the elbow, the distal radio-ulnar joint, the wrist, the fingers involved in the 
three-point grip and the full hand grip. 
The shoulder is the most mobile joint of the body, used for increasing the span of the hand. The 
strength of the shoulder muscles is the main factor of how much one can lift. 
The elbow is a simple joint used to extend, bend and rotate the arm, with the most common use 
of heighten the hand towards the head. 
The distal radio-ulnar joint creates the pronation and supination of the forearm, vital for most daily 
life activities, without affecting the grasping performance of the hand. The neutral and most 
functional position is the one used when writing. [12, pp. 187-198] 
 

The wrist is involved in all hand movements, balancing the flexors and extensors of the fingers 
while creating a powerful full grip. One of its main functions is the allowance of opening and 
closing the hand and the tenodesis function. The tenodesis function is extension and flexion of 
the wrist, used for fine motor function. When grasping, the wrist should be extended and then in 
flexion released. [12] 

Image 8 Function of the wrist 
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A three-point-grip is a grip created by the thumb, index finger and middle finger. It is according to 
Therapeutic hand splints used in sixty percent of our daily activities. For this grip the rotation of 
the thumb is a necessity. Since this is a delicate grip, time and force have a very high impact on 
the performance. [12] 

 
The full hand grasp/power grip is the strongest grip. The force generated depends mostly on the 
finger flexors and the outer muscle of the thumb, opponent pollicis. The width of the hand 
determines the stability of the grip, since the distance between the little finger and the placement 
of the thumb acts as a lever. This shows the importance of the little finger. The mobility of the 
knuckles are also an important factor. [12] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 9 Three point grip 

Image 10 Full hand grasp 
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2.8 ANTHROPOMETRY	of	the	HAND	

 
2.8.1 PERCENTILES	

 
Since the diversity of the human body is too large, there is simply 
no possibility to design something to fit everyone, there is no 
“average person”. In the ends of the normal curves the measures 
are too extreme to adapt to a product. Initiated by the U.S. military, 
products are usually design to accommodate 90 percent of the 
population, what is called the 95 percentile. The first and last 5 
percent, the 5 percentiles, are excluded due to cost and time. [13, 
pp. 10-11] 
 
This study aims at developing a tool that accommodates as many 
users as possible. In order to do this, the mean value, the 50 
percentile will be the focus of the measures, since it is the closest 
one can come to the “average user”. For measures with special 
comfort ranges the smaller 5 percentile will be used. 
 
 

2.8.2 UPPER	LIMB	MEASUREMENTS	and	RANGES	

 
Below tables and pictures of the upper limb measurements and comfort ranges are attached with 
some highlighted main constraints. 
 
Feature	 Man	 Woman	

   
Hand length 190 175 
Hand width 104 91 
Four finger width 86 76 
Wrist to tip of thumb 117 107 
Wrist to grip line 76 71 

 
Hand measurements of the 50 percentile. 
 
Wrist rotation have the comfort range of 45 degrees in flexion and 25 degrees in extension for 
both men and women. The picture indicates large differences between men and women.  
 
The comfort zones for shoulder rotation is ranging from -15 degrees to 35 degrees, while the 
elbow have the comfort range of 15 to 100 degrees for both men and women. 
 
The range of the wrist is 90 degrees in both directions for men and 127 degrees for women, with 
the neutral and most functional position at 0 degrees. 
 

Image 11 Percentiles 
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he total comfort range for the ulnar and radial flexion is 10 degrees. For radial flexion, the angles 
within the 5 percentile is 16.5 degrees for women and 14 degrees for men, while the angles for 
ulnar flexion is 22 degrees for men and 19 degrees for women. 
 
The grip line is usually around 12 degrees for both men and women. [13] 
 
 

2.9 HANDLE	DESIGN	

Following guidelines are collected from the Check-list for handle design by Michael Patkin at the 
department of surgery at The Royal Adelaide Hospital in South Africa. Patkin describes it as a 
guide for incorporating safety, efficiency and attractiveness into everyday products. There are a 
lot of things to gain from ergonomic adaptation, which may prevent slip, create accuracy and 
relieve the user.  
 
Grip 
The guide mentions six types of grips; power grip, pinch grip, external precision grip, internal 
precision grip, ulnar storage grip and other power grip. 
 
The power grip is described in the function part of the biomechanics section. The check-lists main 
suggestions is to have a large contact area without high pressure points for support and comfort. 
The size should fit the width of the palm and the thickness should allow the thumb to cover the 
end of the middle and index fingers, which for an adult male is around 30 to 40 millimetres. 
 
Pinch grip is when an element is held between the thumb and the side of the index finger. It is 
commonly used for picking up small things, when there is no need for accuracy. It offers less 
precision than the precision grips, but instead more force. For fine work, as writing, the external 
precision grip is useful. It is similar to the pinch grip, but takes advantages of the control offered 
by the tips of the index and middle finger. Extra support is created by the cleft of the thumb. 
 
Internal precision grip differs from the external is the way that the element is held parallel to the 
work surface, commonly used for wood-carving. 
 
The ulnar storage grip is when the little and ring fingers are used holds an item, usually when the 
other three fingers carries out another task. 
 
There are many other grips than these, used for a specific task or when a high skill task is done, 
as for the grip of the wide filling knives. 
 
Shape 
The shape of the handle can be formed to serve many functions, following described by Patkin: 
 
• Cylindrical shapes are suitable for a power grip. A more secure grip can be achieved if it is a 

bit flattened. A larger flattening for the thumb and fingers can prevent twisting. 
• If sliding is required the handle should be uniform and have a smooth surface. 
• To avoid sliding and slip, a thickening on the centre of the grip may be used. 
• A smooth surface is preferred for a sliding and rotating handle. To avoide glare it should be 

non-reflective. 
• Roughness can be used to improve grip, but knurling should often be avoided, since it cannot 

cater for the needs of varying hand sizes. 
• The surface should be wear resistant or replaceable for longer life span. 
• Heat, vibration end electricity insulation together with eventual padding is a necessity for safe 

use.  
  
 
 



THEORETICAL FRAMEWORK 

24 
 

Slip prevention 
Further security against slip is presented in the check-list: 
 
• Pommel, an enlargement of the end of the handle. 
• Hilt, a protection at the front of the handle. 
• Small finger grooving. 
• Flattened shape, to avoid the handle to twist or the product to roll off a sloping surface. 
 
Stiffness 
The use of a handle should generally not require forces above one-third of the average maximum 
of the users. The handle should have no slack. Its mass can be centred or placed further back of 
the tool to create at suitable feeling of the rotational inertia. 
 
Surrounding 
There should be clearance around the handle for maximum vision, access and avoidance of 
finger damage. This should also adapt to the eventual use of gloves or other protection. 
 
Signifiers 
The shape can be used as an affordance or signifier, as scalloped edges usually indicates 
rotation and a smooth edge push and pull. In the same way can elevated surfaces and the use of 
different materials indicate grip or wear resistance. 
 
Other features 
Some further considerations discussed by Patkin involves storage in form of hanging, cleanability 
and replacement for wear or special uses. [14] 
 
 

2.10 SENSOR	SYSTEM		

Novel Pedar Pliance is a system for measurement of load and pressure. It uses flexible and 
elastic sensor mats to facilitate measurement of hard, soft and curved surfaces. A multi-channel 
analyser provides individual curves for each sensor. [15] It will in this project serve as a tool for 
evaluation and comparison between the existing solution from Anza and the solution this project 
aims at producing. 
 
 

2.11 MANUFACTURING	

 
2.11.1 INJECTION	MOLDING	

Image 12 Injection molding process	
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Injection molding is one of the most common manufacturing processes for plastic products, 
suitable for rapid production of high volumes. Some of its main advantages are the low unit cost, 
high surface finish and identical products, while negative aspects are high tooling cost and 
complexity. Most thermoplastic materials can be used in the process and up to 6 materials can 
be combined in a product using multishot injection molding.  

 

The environmental impacts of injection molding can, depending on the design of the product be 
very low. Thermoplastics can be recycled in the process for some applications, whose demands 
for structural integrity, colouring capability and hygiene are lower. In such cases, up to 50 percent 
recycled material can be used.  
 

 

 
Injection molding can be assisted by gas or water pressure when there is need for a hollow 
product or a very even wall thickness. Some of the main advantages of these processes are 
minimized shrinkage and less applied pressure to the material. There is also often no need for 
post processing. [16, pp. 50-64]

Image 13 Multishot injection molding process 

Image 14 Gas assisted injection molding process 
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3. METHOD	

 

3.1 BOOTCAMP	BOOTLEG	

This project is carried out using Bootcamp bootleg, a five step method and tool for a human-
centred design process. It is used since it is an established design methodology developed at 
Stanford Institute of Design. The phases, or steps, comprises of: 
 
1. Empathize, achieving an understanding for the product, the people and their needs. 

 
2. Define, defining the needs and problems to be solved. 

 
3. Ideate, generating ideas and exploring a great solution space. 

 
4. Prototype, making ideas physical to learn and evaluate trough interaction. 

 
5. Test, the final step where one gets feedback on the solutions.  
 
All of these steps are iterated during the design process until a satisfying result is achieved or the 
time limit is reached. [6] 
 

3.2 GANTT	SCHEDULE	

A Gantt schedule is a bar chart where tasks, often derived trough a work breakdown structure, 
are set against a time scale. This is a valuable tool for structuring, planning and creating an 
overlook of the project. [17, p. 131] 
 

3.3 PBS	

The PBS (product breakdown structure) is a tool for creating an overview of the physical parts of 
a product. It creates a hierarchy of the parts to reduce the complexity of the product and visualize 
what is required for the product to work. Even though the product for development in this project 
is less complex, an overview is required as part of understanding the problem to solve. [18] 
 

3.4 FUNCTION	ANALYSIS	

The function analysis method is a way of structuring the functions of a product. The structure is 
visualized trough a hierarchy of main, part and support functions, where the main functions are 
the main purposes of the product. Each function is described solely by a verb and a noun to 
reduce the complexity of the structure. [19, p. 60]  
 

3.5 USER	ANALYSIS	

A user analysis aims at understanding who the users are and their tasks and goals when using 
the product. The user analysis is based on research by OHC, findings during user 
study/observation of amateur and professional users, a focus group, and the creations of 
personas. 
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3.5.1 OBSERVATION	

 
Observation is a method for investigating among others a course of events, how this happens, 
what people are doing and how they do it. What is to be observed is determined by the research 
questions. Depending on the set up the observation can get the researcher close to what is 
researched and catch different aspects of interaction. Observation is a balance between 
participating to come closer to the unfamiliar and observe to create a neutral distance to what is 
being observed.  
 
A loose structure can gather a large amount of qualitative data, while a strict set up can gather 
very specific information.  
 
During the observation the following are important to note: 

 
• What is happening? When? 
• Where is it happening?  
• How and with whom? 
• Why is it happening? 
 
The notes should be describing and thorough but not evaluative. Recordings can be used to have 
something to return to and be able to choose focus afterwards, but it might not capture specific 
gestures and what surrounds the interaction. [20] 
 
Following factors are important to consider when evaluating the observations: 
• Knowingly being observed can change the users approach to the task. 
• External factors during observations can change its outcome. 
• A small user sample and the observer’s experience and preferences have a great impact on 

the results. [20, pp. 276-277]  
 
 

3.5.2 FOCUS	GROUP	

 
A focus group is a discussion held together with 7 – 12 participants to collect their experiences 
and opinions regarding the problems to solve. It is a tool for generating wide and deep 
information and different perspectives of the same problem. A moderator (the researcher) leads 
the discussion to keep focus on the problem and have possibility to collect data not only through 
what is said, but also based on the behaviours of the participants. Giving everyone room to 
express their views and not let the participants affect each other is key for reliable data collection. 
[21] 
 
 

3.5.3 PERSONA	

 
A persona is a non-physical representation, character profile, of a user in the most important user 
group. It is given a name and other information that will serve as a basis for considering the 
needs of the user. The personas are preferably rooted in reality through interviews with 
customers. Personas is an important tool to help connecting product decisions to the real world. 
For this work, two personas are created to cover larger, specific parts of the market. [23] 
 
 

3.6 BRAND	ANALYSIS	and	MOOD	BOARD	

 
The brand analysis is carried out using two design tools; mood board and Orkla House Care’s 
design guidelines. 
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The mood board is a visualization of the character of the design, the feeling and theme that it is 
to express. It is simply a collage of images showing the values and mood of the target group. [19, 
pp. 10, 69] The mood board is used as a source of inspiration and guide during the ideation. 
 
The Orkla house care design guidelines serves as a basis for the design decisions and 
inspiration during the ideation phase. 
 

3.7 COMPETITOR	ANALYSIS	

The competitor analysis is the research and analyse of products from competing companies on 
the market. It creates an awareness of what already exists and shows opportunities on the 
market. [17, p. 157] The competitor analysis is based on the wide market knowledge of Orkla 
House Care together with own impressions of physical products and open discussions with 
professional users and employees at OHC. 
 

3.8 SWOT	

SWOT stands for Strengths, Weaknesses, Opportunities and Threats. It is a simple and common 
tool used in business to evaluate projects. Its main purpose is to show whether a project should 
be initiated or not. It serves as tool to produce points to consider before decisions are made. The 
SWOT-diagram consists of a quad chart, where lists of the four elements are weighted against 
each other. [17, p. 101] 
 

3.9 BRAINSTORMING	

Brainstorming is a proven efficient tool for generating ideas. It was originally a group-oriented 
technique, but is now commonly applied to individual work. The technique consists of four main 
points: recording of generated ideas, the generation and verbalization of as many ideas as 
possible, wide thinking and no evaluation of ideas during the process. Each ideation process 
regards a specific feature and is carried out in several periods. Early stages serves mostly to get 
obvious ideas out of one’s mind fast, while later stages cause a slower process but with more 
concrete ideas. [17, p. 190] 
 

3.10 SKETCHING	

Physical 2D-sketches and renderings are traditional and powerful tools for visualizing and 
developing ideas. Many designers have expressed that they cannot even think without a pencil in 
their hand. The sketch is something that everyone can evaluate and have an opinion about, 
opening for a quick understanding and decision making trough out the creative process. One 
need to be careful when evaluating a sketch so that the idea has a ground in reality. [19, p. 85] 
 
The ideation and sketching will also be based on a morphologic analysis, a form development, 
where different factors important to the problem to solve are investigated separately and then 
combined in a large amount of variants. This will be made freely in sketch form and is thought to 
aid the creative progress. [19, p. 60] 
 

3.11 MOCK-UPS	and	PROTOTYPES	

A mock-up is a quick, simple and cheap hand-made model for physical evaluation of form, 
structure and functions of details or an overview of the product. [19, pp. 93-94] In this project 
quick models made out of plastic foam and clay serve as a tool for evaluating ergonomics, form 
and details together with representatives from the company. 
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The prototypes are similar to mock-ups, but more refined and created in similar material as the 
intended final product. They are used to more realistically evaluate form, details and functions. In 
this project they serve as a tool for ergonomics and design evaluation together with professional 
users. 
 

3.12 CAD	

Computer aided design is a well-established tool for generating solid or surface models of a 
product. They precisely expresses the shape and design and simplifies communication between 
design and manufacturing. Its realistic simulation of the product visualized the completeness and 
favours decision making. [17, pp. 118-119] The prototypes are created in SolidWorks 2015 and 
Alias AutoStudio 2018. The surface modelling program Alias is used to be able to control the 
surfaces more carefully, which will have great impact on the ergonomics evaluation. SolidWorks 
serves as a quick tool for generating simple parts and creating the basis for 3D-printing. 
 

3.13 RAPID	PROTOTYPING	

3D-printing, rapid prototyping, additive manufacturing are methods for producing physical models 
from CAD-models. This can be made using a laser beam or milling tool. The shapes are though 
most commonly built up layer by layer using a nozzle distributing a thin string of semi-melted 
plastic on a glass plate. This is a fast and cheap way to create very exact physical models. 
(Design I focus, p.96) 
 

3.14 DECISION	TAKING	

Decision taking is made alone or together with representatives from Orkla House Care. Decisions 
are, no matter if regarding conversations, sketches or prototypes, based on the experience and 
knowledge of OHC representatives and gut-feel. Concept selection will be made using Pugh’s 
decision matrix. 
 
 

3.14.1 GUT-FEEL	

Decision based on intuition, gut-feel, is probably the most common way of taking decisions. It is 
used for a quick process where limited facts, or enough facts to form an opinion are possessed. 
 
 

3.14.2 PUGH’S	MATRIX	

 
The decision matrix is a method for decision making that facilitates comparison of factors 
between different concepts. From an assessment of to what extend every alternative meet set 
criteria these alternatives can be compared. This will highlight the most suitable alternative and 
may create new alternatives. The method is iterated until a pleasing result is achieved. Pugh’s 
decision matrix contains six steps: 
 
 
1. Formulate the question to be investigated. 
2. Choose alternatives to investigate. 
3. Determine comparative criteria. 
4. Determine the significance of the criteria. 
5. Evaluate the alternatives. 
6. Calculate the result and decide on actions. 
 



METHOD 

30 
 

The method is foremost used as a tool for safer decision-taking during   production of design 
proposals. [17, pp. 222-226] 
 
 

3.14.3 NOVEL	PEDAR	PLIANCE	SYSTEM	

 
A more scientific ergonomics comparison between the current Anza solution and the new 
concept will be accomplished through measurement of the load and pressure distribution using 
flexible sensor mats. The system used for measurement is a Novel Pedar Pliance system. [15] 
The placement and number of sensors are chosen after discussion with experienced personnel 
at Jönköping University School of Health and the professional painter taking part in the 
evaluation. The measurement is done through a simulation of the actual use of the tool in 
collaboration with the professional painter, using the wide filling knife to apply putty on a 
temporary drywall.  
 
The curves achieved from the measurement is analysed together with experienced personnel at 
School of Health. Focus is put on the highest and lowest measures together with mean values of 
the sensors.
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4. APPROACH	AND	IMPLEMENTATION	

The project is started, formed, restricted and planned in collaboration with Orkla House Care. The 
core of the project, formulated by OHC, is the focus on ergonomics in research, involving as 
many users as possible. The main parts of the study is research and user studies, ideation, 
evaluation, refinement and prototyping. See Gantt schedule in appendix page 1 for overview of 
the project. 
 

4.1 EMPATHIZE	

 
4.1.1 VALUES	and	DESIGN	GUIDE	LINES	

 
The company Orkla House Care has traditional, Scandinavian core values.  
Of Anza’s brand values some of the primary ideas are selected as focus: 
 
• Refined - A value distinguished trough balance, elegance and subtlety. 
• Solid - An element expressed by palpable stability and reliability. 
• Intuitive - Communication of the function through clear sensory perceptions. 
 
To simplify interpretation these values are expressed through pictures below. 
 

 
Anza’s design guide lines are under current development, but includes a number of principles, as 
simplicity, function before form, tense surfaces and balanced organic shapes trough ergonomic 
adaptation. This is visualized in the same way as the values. 

Image 15 Interpretation of Anza brand values 

Image 16 Interpretation of Anza design guide lines 
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4.1.2 PBS	and	FUNCTION	ANALYSIS	

 
The PBS and function analysis serves as tools to understand the product. As for the breakdown 
structure it is very simple for the wide filling knife, since it consists only of a combined body and 
handle attached, in the manufacturing process, to a blade. The product therefore has just two sub 
parts. 

 
The early function analysis describes the functions from the perspectives of the user, the product 
developer and the product owner. This creates a reflection regarding the functionality of the 
product in views of different stakeholders, important for a complete and satisfying final product. A 
simple representation of the functions of different parts are shown below. See appendix page 2 
for detailed functional analysis. 
 

 
 
 

4.1.3 COMPETITION	ANALYSIS	

 
Based on the experience of OHC and own findings during the pre-study, two main competitors 
are chosen for evaluation together with the current solutions from Anza. These products are 
Mäster Ergo Guld and Flügger Stålbredspackel. 
 

Image 17 PBS 

Image 18 Simplified function analysis 
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As the Flügger wide filling knife (2011) is the newest on the market and currently considered the 
best, it needs some further presentation. Its main benefits are the design and ergonomics. It has 
a thicker handle with somewhat adjusted angle together with rubber surfaces to improve the grip. 
An extra support for the area between thumb and index finger is added to the handle to allow for 
a comfortable pistol grip. A hole close to the blade stabilizes this grip and can be covered with a 
rubber plug when not in use. Regarding the design, it has an apparent ergonomic focus through 
organic form that invites interaction. [24] 
 
Study and evaluations of the three products alone, together with employees at Orkla House Care 
and students at the JU Industrial Design Master are the basis for the competition analysis table in 
appendix page 3. By creating a graph of each concepts strengths and weaknesses some areas 
for development can be found: 

MÄSTER	ERGO	GULD	250	MM	

Values – Simple, ergonomic 

Manufacturing - Double injection molded, solid 

Price - 189 SEK [27] 

ANZA	SPACKELSPADE	250	MM	

Values – Simple, ergonomic, professional 

Manufacturing - Double injection molded, solid 

Price - 135 SEK [28] 

FLÜGGER	STÅLBREDSPACKEL	250	MM	

Values – Ergonomic, modern design 

Manufacturing - Double injection molded, hollow 

Price - 169 SEK 

Image 19 Mäster wide filling knife 

Image 20 Anza wide filling knife 

Image 21 Flûgger wide filling knife 



APPROACH AND IMPLEMENTATION 

34 
 

 

 
 
 

4.1.4 SELF	EXPERIENCING	

 
A two hour experience of how to spackle combined with further evaluation of existing products on 
the market and the prototype created during the pre-study is carried out together with semi-
professional users and amateurs at a villa outside of Bankeryd. The work consisted of filling 
screw holes and seams, both planar and in corners, on dry walls in a living room. Discussions 
and reflections serves as inspiration and a basis for 
ideation. The primary learnings from this study is the 
difficulty of the work together with the lack of sufficient 
support by many of the current solutions. Another insight is 
the lack of information regarding usage and tools to use 
provided by the products and stores. 
 
 
 
 

4.1.5 USER	OBSERVATION	

 
The user studies are documented by film, pictures and personal observation, which together with 
results from the survey are analysed and by category presented below.  
 
As a part of tools evaluated is a wide filling knife concept developed during my earlier five week 
internship at OHC. This will be referred to as the “concept”, see picture in survey, appendix page 
4. 
 
First follows a summary and analysis of the different procedures of the groups, of which the 
compositions are described in the table. 
 
 

GENDER,	NO.	 Men   6	 Women   3	   

AGE,	NO.	 20-30   5 30-40   2 40-50    1 50-60   1 

EXPERIENCE,	NO.	 Novices   4 Amateur   1 Professionals   4  

 

Image 22 Competition analysis 

Image 23 Test of products and process 
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Professionals 
Two of the professional users experienced difficulties to fill in the first part of the survey regarding 
the visuals of the products. They claimed that it was hard to set aside their prior knowledge and 
experience of the functionality of the wide filling knives to review. The professionals did, after 
filling in first part of survey, immediately start using the filling knives in their own way. No or few 
questions were asked during observation that due to relatively small drywalls and efficient work 
went on for only 10 minutes until the walls were covered. The professionals did at this point feel 
like they had gotten an understanding of the products, with exception for to what extent the 
products counteracts fatigue of the hand. This is a factor that according to the experienced 
painters requires minimum a full day testing. The factor is due to lack of resources excluded from 
the study. 
 

All of the four experienced users worked in a similar matter with two wide filling knives. The only 
grips used were the standard grip for distribution (pressing with two fingers on the blade) and the 
power grip for holding spackle. They distributed spackle in a mostly vertical direction sometimes 
with a motion in form of an arc. They all started from the bottom corner, and smoothened the 
surface by pressing in the working direction. Two of the users worked from left to right while the 
other two worked in opposite direction. When asked about it none seemed to prefer a specific 
direction. The professional users did all collect spackle from the bucket using the filling knife for 
distribution and placed it on another wide filling knife for storage. Collection of spackle was made 
using the whole side of the filling knife, both blade and lower part of the handle. They explained 
that they most often start distributing with a narrower tool, keeping the spackle on a wider filling 
knife. They then shift to smoothen the distributed spackle using the wider tool, scraping off left-
over spackle onto the narrow blade. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 24  Professional observation 

Image 25 Different grips used 
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Amateurs 
The amateur users seemed to have less problem with filling in the first part of the survey, which 
indicates the problem of having prior experience of the products. They started application of 
spackle on the centre of the wall, without any specific goal or working direction. Distribution was 
made in all directions and none thought of using a second wide filling knife for storage of putty. A 
number of different grips were used, but most common was the power grip and power grip using 
the index finger for precision, also called pistol grip. 
Two of the amateurs, with which earlier discussions 
had been held used the standard grip from start. 
Grips were often changed due to fatigue and 
discomfort. 
 
After given instructions four out of five preferred the 
pistol grip, while the fifth preferred a type of 
standard grip using three fingers on the blade, 
which the observers had never experienced before. 
Instructions also promoted using a second filling 
knife for storage of putty. Collection of putty were 
made using only the blade surface of the tool for 
distribution. 

4.1.6 SURVEY	

 
See attached survey in appendix page 4. 
 
• Question 1 and 2: Visual and physical experiences of the 3 products. 
 
Ergonomic – The visual impressions of the tools differ a lot regarding the factor “Ergonomic”, 
which by most is considered a property of the concept. Only OHC employees consider Anza as 
the most ergonomic looking. All amateurs experiences the use of the Flügger to be most 
ergonomic, while three professionals values the concept as more ergonomic. 
 
Robust – The concept and Anza is most often considered expressing robustness. Three users 
each consider one of the three tools most robust to use. 
 
Light – Eight out of nine users think that Anza looks the most light, with Flügger close behind. 
The physical experience is split, with four users each considering Anza or Flügger as the most 
light. This is an interesting result, since Flügger is proven significantly lighter, which brings up 
questions regarding bias and impact from the visual experience. 
 
Professional – Once again, close to half of the users consider Anza as the most professional 
looking, while the other half consider Flügger. These opinions do not change after experiencing 
the products. 
 
Safe – A majority experience Anza as the safest product both visually and physically.  
 
 Exclusive – Five out of nine experience Flügger as the most exclusive, of which four also think it 
looks more exclusive. Anza and the concept are considered most exclusive looking by three 
users each, while only one user experience the concept as being the most exclusive. 
 
Convenient – Anza is considered having a slightly more convenient appearance than Flügger, 
while Flügger is experienced as the most convenient during use. Of those who change opinions 
after test three out of four prefer Flügger. 
 
Thin – Eight out of nine find Anza looking and feeling the thinnest. Two users experience Flügger 
as the thinnest after use. 
 

Image 26 Amateur observation 
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Innovative – The concept is by five users considered looking the most innovative, while three 
thinks Anza looks the most innovative and only one favour Flügger. The concept and Flügger are 
though by four users each considered most innovative to use. 
 
Versatile – Six out of nine consider Flügger having the most versatile appearance, of which four 
experience it as most versatile to use. The professional users tend to recognize Anza as more 
versatile while amateurs considered Flügger. The concept is experienced slightly more versatile 
to use than Anza. 
 
Modern – Only two users consider Anza having a modern appearance and none experiences it 
as modern to use. A majority experience the concept as most modern, both visually and 
physically, with Flügger close behind. 
 
 
 
 
 
 
• Question 3: Main factors for choice of wide filling knife. 
 

FACTOR	 NO.	OF	COMMENTS	

 

Ergonomic/comfortable grip 

 

8 

Low weight/not clumsy 8 

Multiple purpose (distribute/store putty) 2 

Distribution performance 2 

Flexible grip variation 2 

Dimensions 2 

Stable, left handed, cleanability 1 

 
 
• Question 4: Overall impression of the 3 wide filling knives. 
 

MAKE	 PREFERRED	BY	

Anza 1 Pro. 

Flügger 5 Am. 1 Pro. 

Concept 1 Am. 3 Pro. 

Flûgger gives the best overall impression according to the users in the study. 
 
 
 
• Question 5A: Smoothness/simplicity of distribution. 
 

MAKE	 PREFERRED	BY	

Anza 2 Am. 3 Pro. 

Flügger 4 Am. 1 Pro. 

Concept 3 Am. 3 Pro. 

The concept is considered the most simple/smooth when distributing putty. 
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• Question 5B: Most influential factors regarding performance. 
 

BRAND	 NEGATIVE	FACTOR	 POSITIVE	FACTOR	

Anza Blade (3) Blade (2) 

 Grip, Thickness (4) Accustomed to it (1) 

 Weight (3)  

Flügger (0) Grip (8) 

  Blade (5) 

  Weight, Thickness (3) 

Concept Grip (6) Grip (2) 

 Thickness (2) Thickness (3) 

 Blade (2) Blade (1) 

 
 
 
• Question 6: Evaluation of properties. 
 
Anza 
The current solution by Anza is considered too wide and with a less comfortable angle as Flügger 
and the concept, which both have a slightly steeper angle. Half of the users are very critical to the 
weight of it, while the other half are neutral. The mobility is considered improved by the thinness, 
but limited by the weight. All agree that it lacks variation of grip and support for the hand, which 
makes it hard to use for a longer period of time. The possibility to switch positioning of the hand is 
simplified by the thinness. 
 
Flügger 
Anza’s largest competitor is thanks to its low weight considered having high mobility and 
flexibility. Convex surfaces is considered creating more support for the hand than Anza. The 
blade is, equal to the blade of the concept, preferred over Anza. Flügger is according to half of 
the users offering more grip variations. The pistol grip is by the majority of the amateurs very 
appreciated, while only by one of the professionals. Most amateurs though feel the need for more 
possibilities for variation. 
 
Concept 
The concept is by six out of nine considered offering the most support for the hand, especially 
appreciated by the professionals. Most amateurs that have a larger need for grip variation, 
experiences it to be too thick. The grip size is in the same way appreciated by the professionals 
and male amateurs, while the women in the study consider it almost as bad as Anza. 
 
 
 

4.1.7 FOCUS	GROUP	

 
The professionals were eager and interested during the focus group, all sharing their views. Two 
of the four users seemed a bit coloured by their prejudices regarding one of the products, which 
need to be considered when defining the goals. 
 
The discussion during the focus group was relaxed and low structured. Three of the amateurs 
were interested and eager to speak, while two of them seemed to have difficulties reproducing 
their experiences. One of the last mentioned also seemed discomforted over having the 
discussion in English. 
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Below are some important comments from the focus groups. 
 
Design	
Flügger looks most designed, it has details that catches ones attention and makes one want to 
pick it up, while the concept is too simple, almost boring, gives one a less exclusive impression. 
This is a common opinion among both amateur and professional users. Four users state that 
Anza looks cleaner than the other. 
 
Handle	
The handle of the concept and Flügger is too angled, harder to keep close to the body and feels 
weird when holding it for keeping spackle. This is also created by the shape of the concept, which 
is too sharp on the edges. This is an opinion by two of the professional users. The amateur users 
claim to prefer the shape and angle of the Flügger tool. 
 
The convex shape of the handle of the concept offers a relaxed grip during distribution. The 
thickness makes it though harder to change the grip and to press on the sides. These statements 
are said by both groups, but professionals seem to have more trouble with changing grip. 
 
Regarding both width of handle and gripping surfaces the professional users had no special 
requests for changes. Slip is regardless of surface uncommon for all asked professional users. 
The amateur users are more negative towards the widths of the products, which they would 
prefer to be slightly thinner. Most amateur users claim to want more clear and tactile gripping 
surfaces.  
 
Keeping	spackle	
The convex shape and thickness of the handle makes it difficult to transfer spackle between the 
filling knives. One need to change the mannerism for this. All professionals agreed that the shape 
of the surface close to the blade should be as flat as possible. This is not a concern among the 
amateurs. 
 
Mannerism	
Professional users start with a smaller wide filling knife, size 200 – 250 mm, for applying. The 
smaller tool is then used to keep the spackle and must therefore be adapted for both activities. All 
uses the tool for distribution to pick up spackle from the bucket and placing it on the second filling 
knife. They therefore wishes the edges of the wide part of the handle to be as thin as possible. 
The wide filling knife on which the spackle is stored is held with the angle of the handle pointing 
away from the body, this to keep the spackle on the same side as distribution is done, thus only 
getting spackle on one side of the tool. 
 
Weight	
Professionals’ opinions regarding the weight of the tool differ greatly. Half of professionals asked 
do not care about it, while the other half considers it one of the main factors when buying a wide 
filling knife, as do the amateurs. 
 
Grip	variation	
All professional users asked prefer using the standard grip. None of them claim they have a need 
for changing the grip, since they are used to the task. Three of the professionals did though 
agree that variation in grip might limit fatigue over a longer period of time. They all commented 
that the lack of variation might be due to the high pace of work, which does not let one reflect 
over the mannerism. The older professional commented that the weight of the spackle has 
decreased over the years due to developments, which is mainly why he no longer experiences 
fatigue during a normal working day.  
 
The specially adapted pistol grip of the Flügger tool is by two of the professional users 
considered creating an awkward grip and unnatural position. The other two do also prefer the 
standard grip, but appreciated the thought of offering gripping variation. 
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The amateur users have a large need for gripping variation since the task requires positioning of 
the hand that they are not used to. Spontaneous use promotes power grip or supported power 
grip, but pistol grip or standard grip are considered most useful. It though takes some trial and 
consideration until the average amateur user finds these grips. Two users claim that the rubber 
plug of the Flügger tool helped them understand the use of the pistol grip, while one claims it is 
rather confusing. 
 
All members of the study agree that Anza’s hole in the handle specially devoted for thumb grip is 
distracting and impairing the grip. None considered the thumb grip comfortable.    
 
Hanger	
None of the four professionals uses the hanger while working, only two of them saw value in 
being able to store it hanging. Most times it is placed lying on the buckets of putty when having a 
break or lying on the floor when transported in the car. They all agreed that the hanger is mostly 
there for presentative storage in the stores. The same can be applied to the amateur users, 
except for two users that would prefer to store it hanging. Three of the amateurs, of which all 
prefer to grip the tool further back on the handle, claim the hole for the hanger impair the support 
of the grip. 
 
Cleaning	
All professionals asked clean the tools in similar manner, by scraping off the leftover spackle in 
turn using the blades of the two wide filling knives. Seldom more careful cleaning with water is 
necessary, they state. 
 
 
 

4.1.8 CLAY	MODELING	

 
As a way of understanding the shapes attending the different grips and visualize the support the 
hand needs, simple models are made in clay. Most focus is put on the popular “standard grip” 
and “pistol grip”. The models are simply shaped by squeezing a piece of clay in the way of the 
common spackle grips. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

What is clearly shown by the models are the different angles required by the grips. Both grips 
require an angled supporting surface for the fingers on the left side of the handle (seen from top 
view of a right handed) and a slight elevation as support for the area between the thumb and 
index finger. 
 
 
 
 
 
 

Image 27 Form exploration in clay 
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4.1.9 CONCLUSION	of	RESEARCH	

 
The wide filling knife is a simple product with very few parts. Orkla House Care want to express 
the simplicity in a Scandinavian, yet proud and refined manner. Competitor analysis points at one 
mayor competitor on the market and distinguishes weight, dimensions, hand support and design 
as main areas for improvement. 
 
Despite its few parts, the wide filling knife is not a simple tool to use. Development over long time 
has led to special mannerism regarding everything from how to collect spackle, transfer it 
between the tools, and achieve controlled distribution for different tasks and how to clean the 
tool. It is therefore as an inexperienced user very hard to achieve a good result without research, 
time and extended preparatory work.  
 
The mannerism of professionals and amateurs differ greatly, with professionals using the 
standard grip exclusively and amateurs using supported power grip or pistol grip the most. The 
standard grip is sometimes preferred by amateurs, but considered poorly conveyed by the 
products. Amateurs generally have a larger need for grip variation, which needs to be improved 
on all tested products. 
  
Extra support for the hand/palm is appreciated by all users, though professionals especially 
consider this impacting the flexibility of the positioning of the hand. The preferred size of the 
handle differ widely between men and women, while all professionals seem to be accustomed to 
the wide handles of existing products. Most users prefer the steeper angle of the handle of 
Flügger and the concept, except for a few professionals that consider it too steep. All users 
highlights the importance of a comfortable grip and low weight. Details as hanger and weight 
distribution of the tool are of very low importance to most users in the study. Amateurs have a 
much larger need for distinct gripping surfaces providing friction than professionals. A slightly 
larger and more flexing blade, as the blade on the Flügger tool is appreciated by mostly amateurs 
and half of observed professionals. 
 
Regarding the design all users want something that looks thought trough, with refined details, an 
impression only Flügger is close to. The both robust, safe and light impression by the Anza, 
modern and innovative impression by the concept and exclusive impression by Flügger are 
values appreciated by different users.
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4.2 DEFINE	

 
4.2.1 MOOD	BOARD	

 
The mood board is used to visualize the goal of the appearance, what the product aims to 
express. It is used as inspiration and direction during the ideation phase. The mood board 
expresses the main impression of the product and the atmosphere in which it will fit. Since the 
wide filling knife is used by very different users, with very different skills and approaches to the 
product I choose to divide the mood board into two parts; professional and DIY. These two parts 
will serve as guides for finding a mean. 
 
 
 
The professional mood board aims at 
expressing the professional, proud, precise 
and high quality values of Anza trough 
refined details. The atmosphere is traditional 
as well as contemporary, with ground in the 
Scandinavian minimalism. The form is, with 
consideration to the expressed wants from 
the professionals and the manly stereotypes 
that characterizes quality and precision, 
sharp and straight lines in combination with 
basic geometries. 
 
 
 
 
 
 
 
 
The amateur/Do-It-Yourself mood board 
focuses on the relaxed and cosy attitude 
towards the product, but maintains the 
proudness, quality and minimalist 
impressions. In similarity to the 
professionals there is an attention to details, 
but in a warmer atmosphere. This mood 
board is based on the female stereotypes of 
safety and comfort, which in form is 
characterized by organic/dynamic lines, 
convex surfaces and soft transitions.  
 
 
 
 
 
 
 
 
 
	

	

	

Image 28 Professionals mood board 

Image 29 Amateurs mood board 
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4.2.2 PERSONA	

 
Two personas are created and used as representation of the two segments of users; 
professionals and amateurs (DIY). 
 

 
Name: Per 
 
Per is a professional painter with 16 years of experience. He works in a very traditional way, as 
he learned when he started, but is pro development and have the will to modernize his 
mannerism. He is very careful and patient in his profession, but experience creates a fast and 
efficient process. He uses the wide filling knife mostly with a standard grip. He prefers his tools 
very simple and discrete and do not think that it should appear to be more than what it is - a 
handle with a blade. He though wants a tool with a modern look that expresses quality and work 
pride. He uses the filling knife during large parts of the day and need a way to vary his grip to 
avoid common wear injuries. He seldom hangs his tool, why he wants a hanging solution that 
takes as little focus as possible. Because of the pace of the work he needs a product that is 
simple to carry and clean. 
 
 

 
Name: Esther 
 
Esther is a nurse and hobby fixer. The last five years she has carried out smaller projects at 
home in form of painting of furniture, walls etc. She most often does not have more than one hour 
per week for this. She uses the wide filling knife mostly with a power grip or pistol grip, but since 
her hands are not that used to the task, she needs to vary her grip. She also need a smaller 
handle than what exists on the market. She would like her tool to be modern, slightly stylish and 
matte colourful, to fit in her modern and cosy atmosphere and not be something she needs to 
hide when guests arrive at her home. She wants a product with attention to details, something 
that she can feel comfortable with and trust. She usually stores the filling knife hanging in a 
cupboard and puts value in the small details as the hanger. 
 
 
 
 
 
 
 
 

Image 30 Professional persona 

Image 31 Amateur persona 
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4.2.3 FUNCTIONALITY	

 
Following main areas are to be solved with the new design. These are based on the user 
feedback from all users participating in the research phase. 

 
 
 

4.2.4 FORM	and	EXPRESSION	

 
As early mentioned, the most common want from the users is a product that expresses 
refinement. Survey and focus groups also indicates a number of valued factors, of which the 
most relevant are listed below: 
 
• Simple but refined 
• Light but durable 
• Innovative modern but honest traditional 
• Ergonomic but versatile 
 
 

 

Image 32 Functional directions 
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4.3 IDEATE	

	

4.3.1 IDEATION	

 
Initiated in the beginning and carried out trough out the project, physical ideation trough sketches 
or mock-ups serve as the main tool for developing and expressing ideas. Initially ideation focus 
on how to make room for gripping variation and support, while still keeping the proportions of a 
wide filling knife and creating the right impression. This exploring phase of the ideation process is 
mainly done through simple analogue sketches of front and side views, but when needed also in 
perspective. 
 

Three possible form directions are found; a focus on a symmetrical design allowing for versatile 
usage and inclusiveness, a focus on asymmetrical design offering support and control for mainly 
the standard grip and a fully supported and more neutral grip for an even more ergonomic use.  
 
The goal with the hanger is to find a simple and convenient way of storing the tool, without 
affecting ergonomics or performance. The chosen direction is to find a minimal solution that could 
have the combined purpose of informing and guiding the user. Due to cost a simpler detail of 
plastic or rubber is thought to be suitable. 

 
An important part of the initial ergonomics focused ideation is the creation of mock-ups in a 
combination of foam and clay, where material is iteratively removed and added until satisfying 
grips are joined into a whole. This is a process carried out parallel to sketching, as a way of 
evaluating the quick sketched ideas. The mock-ups are painted with filler to create uniformity and 
fair comparison.  
 
 
 
 
 

Image 33 Initial ideation of main shape 

Image 34 Initial ideation of hanger 
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Image 35 Last mock-ups 
 
 
When ergonomics solutions are screened and three main concepts selected, the mock-ups are 
refined for more careful evaluation and equal comparison. In this stage less weight is put on 
aesthetics, but to create solutions that can cater for the functional user needs. 
 
The refined mock-ups are created through milling of the silhouette in plastic foam, after which the 
correct shapes are created by hand. This allows for reflection while creating, leading to a quick 
and more comfortable and customized result. The disadvantage compared to milling the whole 
bodies is the lack of accuracy required for a symmetric product.  
 

 
By making the prototypes in the same material and with the same colour, a fair comparison can 
be made. A heavier plastic foam was selected for the prototypes to create a strong construction 
and a more fair comparison to the heavier existing solution from Anza. The three concepts are 
presented below. 
 
 

4.3.2 CONCEPT	1	

 

Image 36 Making of first prototypes 

Image 37 Concept 1, mock-ups and sketch 
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The focus of the first concept is creating maximum support and steadiness for the standard grip. 
It is asymmetric and stripped with thin and straight surfaces to create flexibility in hand motion to 
primarily cater to the expressed needs of the professional users.  

 
 
 
 
 
 
 
 
 

 
 

4.3.3 CONCEPT	2	

 
 

 
Inclusiveness and diversity in gripping is the theme for the second concept, which is focusing on 
catering to the needs of the amateurs, by offering a thicker, smoother body with a raised surface 
for the pistol grip. The raised surface also prevents excessive ulnar deviation and offer guidance.   

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

PROS 

Support 

Flexibility 

Stability/precision 

Light 

CONS 

Not inclusive (right handed only) 

Lack of grip variation 

No extra support for pistol grip 

 

PROS 

Support 

Symmetry / inclusiveness 

Grip variation 

Guidance in positioning 

 

CONS 

Less flexibility due to thickness 

Possibly higher weight 

Image 38 Concept 2, mock-ups and sketch 
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4.3.4 CONCEPT	3	

 

 
The goal with the third concept is creating the most support and unloading of the hand as 
possible using a more neutral grip, inspired by the traditional computer mouse. The grip 
distributes the load on four fingers instead of two, as for the standard grip, while the thumb is 
completely relaxed. The idea is based on the use of a glove or strap that is attached to the hand 
using Velcro. The glove can thereafter be attached to the handle using magnets, a rail into which 
the glove slides in, or another strap. 

 
 
 
 
 
 
 
 
 
 

 
 

4.3.5 CONCEPT	HANGER	

 

PROS 

Support 

Neutral grip 

Maximum load distribution 

Guidance in positioning 

CONS 

Lack of grip variation 

Lack of flexibility in motion 

Less suitable power grip 

Image 39 Concept 3, mock-ups and sketch 

Image 40 Early hanger mock-up 
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A quick mock-up in cardboard of an external hanger idea is created and presented to the 
company, as an alternative or to be used together with a traditional hanger comprising of a 
discrete hole in the handle. 
 
 
	

4.3.6 CONCEPT	EVALUATION	

 
Concept evaluation is done through discussion and physical evaluation of the prototypes together 
with employees at the product development department at Orkla House Care and using a Pugh’s 
matrix.  
 
 
Pugh’s matrix 
Factors are chosen and ranked and the fulfilment by the concepts are compared. The current 
solution by Anza is used as reference. The evaluation do though not carefully investigate the 
differences in degree of fulfilment between the concepts, but indicates which may be the best 
alternative and creates a comparison to the Anza tool. 
 

 
Since the needs foremost expressed by the amateur users as diversity and inclusiveness are 
prioritized it clearly sets the second concept as the suitable alternative. 
 
 
 
Discussion and physical evaluation 
 
Evaluation is made together with three employees at the development department and one 
professional painter at OHC, of which three men and one woman. By simulating the use of the 
wide filling knife against a drywall a personal estimation is made by each individual regarding to 
what extent the concepts meet their ergonomic and functional needs. The comments are 
described below: 
 
Concept 1 
 
+ 
Is by the three men considered offering the best, controlled standard grip.  
It is the preferred solution by two out of four, of which one is an experienced painter. 
The same two men prefer its asymmetrical power grip as it creates stability. 
It is by all considered offering most flexibility regarding positioning of the hand and over all 
creating a lighter impression. 
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- 
All agree that its lack of inclusiveness makes it difficult to launch on the market. (The pro 
argument is referring to the right handed computer mouse)    
All agree that its lack of grip variation is a great disadvantage for the less experienced users. 
Concept 2 
 
+ 
Is by all considered offering most gripping variation. 
It is the preferred solution for use of pistol grip. 
Its power grip is preferred by two, of which one woman. 
All except for the professional painter consider the thumb grip useful for use over a shorter period 
of time. 
Its appearance is the most appreciated, said to be more interesting and ergonomic looking.  
 
-  
Two men, of which one experienced painter, consider its thickness creating a too static grip. 
Discussion indicates that this can be solved by making the sides even thinner. 
 
 
Concept 3 
 
The third concept is discarded due to its potential high cost and OHC:s limited experience 
regarding fabrics etc. required for the glove. All test persons agree that it creates the most 
relaxed position for the hand and load distribution for fingers. One person experience higher 
tensions in the wrist. All conclude during discussion that the concepts lack of flexibility and 
variation is a larger disadvantage than what can be benefited ergonomically. 
 
 
Conclusions 
 
The second concept is chosen thanks to its inclusiveness, large grip variation and support. It is 
considered a suitable way to approach foremost the less experienced consumers, but all users is 
thought to benefit from the ergonomics solutions. The hanger concept is appreciated and it is 
decided to go forward with only an external hanger. 
 
 

4.3.7 PRESSURE	DISTRIBUTION	COMPARISON	

 
To investigate if the chosen concept might be a better ergonomics solution than the current Anza 
wide filling knife the two tools are compared through a pressure and load distribution 
measurement. 
 
Experienced personnel at School of Health chooses, after discussion with the professional 
painter taking part in the study, placement of the sensors. Three sensors are placed on: 
 

1. Handle, where the thumb is supported. 
2. Blade surface, for index finger. 
3. Blade surface for middle finger.  

 
The painter then uses the both tools in turn with first the standard grip and then the pistol grip. 
Pauses are made in between for the personnel to determine if the data is sufficient. 
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The data is then analysed. The result is presented below. 
 
 
Even though the actual values of the measurements are not reliable enough to draw conclusions 
regarding the ergonomics, it clearly shows a difference between the concept and the Anza wide 
filling knife and the two grips. 
 
Since all measures, although varying, are considerably lower for use with the concept, regardless 
of grip, the conclusion is made that it is more suitable for an ergonomic use of the tool. The 
expanded surfaces of the concept seem, as intended, to distribute the load in a better way 

PLIANCE	MEASUREMENT	   CONCEPT   ANZA   

    

 
standard 

grip pistol grip 
standard 

grip pistol grip 
            
PEAK PRESSURE (kPa) thumb 24 69 134 190 
  index finger 103 155 116 185 
  middle finger 51 0 123 0 

    
  
       

       
MEAN PRESSURE (kPa) thumb 6 23 28 56 
  index finger 11 44 32 52 
  middle finger 6 0 20 0 

  
 
         

       
PRESSURE TIME 
INTEGRAL (kPa*s) thumb 1455 1345 2858 4307 
  index finger 2916 2084 2486 2765 
  middle finger 368 0 1549 0 
       

Image 41 Implementation of the comparison 
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lowering both mean and peak forces when using both standard and pistol grip. The force on the 
thumb is especially decreased. 
 
Measures indicate a higher peak and mean pressure for use of the pistol grip. An explanation to 
this can be that the use of fewer fingers lead to higher pressure due to smaller distribution 
surface. Another factor might be the professional painter’s inexperience of using the grip, leading 
to higher tension of the hand. 
 

  
Image 42 Measurement data analysis 
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4.3.8 REFINE	

 
 
Details 
After the first ergonomics focused ideation follows a more appearance and experience based 
ideation where the form solution is refined. 

 
Since the functionality of the concept creates a contrast of edginess and softness between the 
left and right side of the tool, this is enhanced to further more indicate the use. The left side 
where putty is picked up and less gripping occurs is preserved sharp, while the right side offering 
gripping possibilities is softened. To unify the sides towards the blade a fading chamfer is used. 
This is thought to create a more professional and durable impression. The chamfer to the left 
fades out later than the one of the right side to enhance the contrast even more. To connect the 
handle with the lower part of the tool a chamfer is also used on the top, fading on the side to 
which it is angled, unifying the whole body. 
 

 
 
 
Grip surface 
A large part of the appearance of a wide filling knife is the gripping surface. The focus of this part 
is to find a shape that follows the main shape of the product, while guiding the user and creating 
a comfortable impression. The final grip surface is a shape that encloses the more rounded side 
of the tool, following the shape of the handle and is cut off by the three main angles of the tool. It 
is chosen since it creates a balance between the sides, despite the extended support, while at 
the same time enhancing the shape and creating a slight direction towards the blade. The shape 

Image 43 Analogue detail sketches 

Image 44 Grip surface ideation 
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is a combination of straight and curved lines, chamfered but with soft corners to create a durable 
as well as comfortable appearance. 

 
Dimensions 
Length and thickness of the handle is reworked trough quick mock-ups in foam, silhouette 
sketches in Illustrator and analogue sketches. The shape of the final design is visualized through 
simple analogue sketches before continuing to modelling. 
 
 

Image 45 Proportion refinement 

Image 46 Analogue sketches of final concept 
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Based on the initial external hanger concept three different directions are created: 
 
1. A further development of the initial external hanger, consisting of a simple thin carton, 

attached using double-sided tape. 
 
2. A small plastic hanger injection molded in two pieces holding the blade through a torsion 

spring. 
 
3. An injection molded blade protection in one piece with snap fitting, similar to what is used for 

handsaws in stores.  
 

 
Discussion with product developer at OHC result in following direction; to implement the visual 
impression of the second concept into a solution similar to the third concept.  
 

 
Since the snap fitting of a handsaw blade protection is considered too weak to secure the blade 
in store a new locking mechanism idea is developed.  
It uses a sliding attachment that is closed in one end and has a snap fitting in the other. For this 
to be efficient the blade might need to be adjusted. 
 
The angle is based on the width of the top of the blade of the Anza wide filling knife, which is 255 
mm, and the smallest possible width of the edge of the handle, which is 24 mm. The final design 
is based on the look of the second hanger concept and proportions and details are quickly 
explored through modelling in Solidworks. 
 
The final width of the handle is decided trough quick mock-ups in foam and silhouette sketches in 
Illustrator to achieve maximum angle of the blade without affecting the performance or 
proportions of the handle. 
 
 
 
 

Image 47 External hanger ideation 

Image 48 Sliding concept sketch 
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Packaging graphics 
 
 

 
 

 
 
The graphics are based on the graphical manual from Anza and focused on informing and 
guiding the user in a simple and minimal way. Illustrations and avoidance of extra text is used to 
catch the interest of the buyer. 
 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Image 49 Packaging graphics 
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4.4 PROTOTYPE	

 
The mock-up is 3D-scanned using a manual scanner. This creates an accurate mesh of the 
surfaces, which serves as underlay and guide for the final model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The model is built using Alias Autostudio 2018. Parts of the hanger and packaging are due to 
their simplicity created in Solidworks. The hanger and handle are 3D-printed in PLA as a whole, 
without support, using an Ultimaker. 

 
The surfaces are sanded, prepared with fine wall spackle and filler in an iterative process. 
Masking and painting completes the work. 
 
Due to practical issues the final model is painted in standard matte black spray paint and black 
rubber paint. The packaging is printed in black on warm natural cardboard and manually cut out.   

Image 50 3D-scan of concept 2 

Image 51 Printed pieces in PLA 
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5. RESULT	

 

5.1 											BLADE	

The blade is longer, similar to Flügger’s solution, to create a larger flex. This will lead to a 
smoother distribution of spackle and enhanced tactile feedback, as a signifier to inform the user 
that force is put on the blade. A greater blade surface gives users with smaller hands the 
possibility to reach and control it with the fingers while more flexing can prevent that too much 
force is put on the blade. This might in turn contribute to a more ergonomic use with less wearing 
of the hand and wrist. A larger blade surface will describe the function more clearly and put focus 
on the blade area. 
 
The sides of the steel blade have larger angles to create possibilities for the external hanger. Its 
edges are rounded for smooth distribution without stripes, which also will reduce the risk of 
cutting on sharp edges in store and while working. An etching at the edges of the blade is used to 
indicate where a slight bend should be made, a way of guiding the inexperienced user. This is 
thought to prevent the creation of stripes when distributing putty. The etching is further a way to 
enhance the visual experience of the product, aiming at creating interest for the product and 
increased impression of quality. 
 

	

5.2 HANGER	and	PACKAGING	

The external hanger has several functional and visual goals. Foremost it is to be used as a 
convenient tool to keep the wide filling knife both in store and in between use. At the same time it 
is a protection against wear of the blade and removes the risk of cutting on the edges. From an 
ergonomics perspective an external hanger will create a better grip and handling of the product 
since no removal of support is necessary. Furthermore it makes it possible to present the tool in a 
nicer way that is different from other products on the market since the blade can be kept in a 
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horizontal position. The hanger is slid on to the blade from the side and then closed through a 
snap-fitting lock. The hole of the hanger is inspired by the super ellipse, which will create a whole 
that gives room for hanging on different store hangers. Its form is thought to describe the function 
and inspire to pick it up. 
 
The supplied packaging of thin carton is used to increase the high quality impression and create 
possibilities for marketing, information and tips and advice to the user. The rough, uncoloured 
packaging is also thought to create an environmental friendly impression, which completes the 
choice of material of the product. Hanger and packaging is proposed to be manufactured in 
injection molded PP and laser cut carton, simple standard solutions for these types of products. 
 
 

 
 

5.3 HANDLE	

The thickness of the grip surfaces are raised extensively to create support for the palm and rest 
of the hand. The raised surface on the side of the handle is shaped to create a thumb grip, made 
possible by the oblique arch. The width of this surface is approximately 90 mm, which is the 
“average” width of a female hand. Thanks to the following large radius, also larger hands can 
achieve a comfortable grip. The surface is angled approximately 12 degrees, based on the angle 
of the grip line for both men and women. The surface is though mainly created as a support for 
the by foremost amateurs very popular pistol grip. It is thought to guide the user to a more correct 
angling of the wrist when using either pistol or standard grip. By letting the raised surface reach 
out to the lower edge of the handle a place for alternative grips is created. This possibility of 
gripping variation aims at extensively lowering the wear and fatigue of the hand and wrist. The 
connected smooth surfaces creates a strong affordance of gripping. 
 
The extra thickness and shape of the handle where the palm is placed is adapted to support the 
proximal transverse arch, which makes it possible to place the fingers around a handle vertically. 
This is an essential part of the use of a wide filling knife, since the thumb and foremost the 
enclosing fingers creates stability and act as lever arm when distributing spackle. Its thickness 
(30 mm, compared to 15 mm of the Anza tool) and shape is decided trough mock-up evaluation 
with both men and women and adjusted to also cater for the shape of the power grip, which is 
ideally 30 – 40 mm. The width of the handle (42 mm, compared to 52 mm of the Anza tool) is 
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adjusted to suit a greater variation of people, with focus on the users with smaller hands and 
based on the recommended measures of a power grip. A narrow waist of the handle (W37, T27 
of concept, W54, T15 of Anza) is a main factor to create a secure standard-, pistol- or power grip 
for a great variation of hand sizes. The thickening on the centre of the grip also help preventing 
slip. The angle of the handle is 19 degrees, which is a mean of the angles of the Anza and 
Flügger tools. This is done since the larger angle of Flügger is more suitable for a pistol grip, 
while the smaller angle of the Anza is more suitable for a standard grip. The mean is thought to 
create a solution that can cater for both of the grips. 

 
The edges are narrowed off for simplified uptake of spackle and improved mobility. They go from 
3 to 10 mm, to compare with 15 to 8 mm of the Anza tool. The thinner construction will give a 
flexible and light impression while at the same time lowering the weight and use of material. The 
3 mm transition to the blade is to achieve a more comfortable standard grip, decreased 
accumulation of spackle against the edge and simplified removal of spackle. Aesthetically this is 
thought to create a less pronounced transition to the steel blade, which will more strongly connect 
it to the handle and create a uniform appearance. 
 
Furthermore is the grip shortened to facilitate uptake of spackle from a bucket. This is another 
way of additionally lowering the use of material and weight. The length is ca. 115 mm, compared 
to 125 mm of the Anza and 104 mm of the “average” male hand width.   
 
The removal of the hole for hanging storage makes it possible to keep the surface whole and 
relatively thick to not negatively impact the support and grip of the handle. 
 
The handle is thought to be manufactured by gas or water assisted double injection molding to 
create a stable and hollow construction with the steel blade directly molded into the handle. This 
is expected to create a light and durable product that require no post processing. Since the 
plastic materials of the tool are not allowed to be recycled the handle is thought to be made of a 
plastic and wood fibre composite. Potentially half of the construction can be made up of wood 
fibre, why the use of plastic can be significantly lowered. The material is except from the 
environmental aspects also chosen to create a contemporary aesthetic, while the wood fibres 
give a warmer tactile experience that connects to the original wide filling knife. The grip surface 
will, as the current Anza solution be made of TPE, since it offers suitable friction, durability and 
cleanability and is appreciated by all involved in the user study. 
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5.4 AESTHETICS	

The wide filling knife concept is aesthetically mainly a balance between the soft organic shapes 
created by the ergonomics solutions and the strict but soft lines of the Anza brand. Contrast is 
created through edgier details at the ends of the tool, meeting up with a central organic form. The 
grip surface encloses the softer side of the handle to highlight the support surfaces. It follows the 
shape of the product, but is cut off by the main angles of the handle to create a balance between 
the two surfaces. Chamfers at the ends of the handle aims at creating a robust impression 
despite the thin surfaces while at the same time contributing to a thorough sense of quality. They 
will also create a constraint, preventing gripping in areas where precision is at focus and spackle 
is in contact with. 
 
Regarding the gestalt factors, the soft shape of the handle is thought to describe that it should be 
gripped, while the sharp details describe the direction of use. The thicker surfaces of the handle 
express solidity and durability, while the thinner surfaces express precision. The grip surface 
does not go all way round the handle, to simplify interpretation of it and keeping the top of the 
handle united with the rest.  
 
Regarding gender and design for all, the direction of the design is to find a gender neutral mean 
between what is modern male and female stereotypes, mainly through enhancement of the 
contrast between hard and soft surfaces. The hard and soft surfaces also helps creating a 
difference between the comfortable grip and the rest of the more precision based functions. In the 
same way is the wood fibre texture a mean of the two genders, ornamental using a raw material 
while creating a structure that connects to the feeling of the original tool.    
 
The range of colours are chosen to create the feeling of that the tool is meant just for you. That it 
is a unique tool shaped for one specific individual and everyone at the same time. Matte colours 
are used to catch interest but not take over the whole impression while at the same time creating 
a contemporary look. 
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6. DISCUSSION	and	CONCLUSIONS	

 

6.1 Ergonomics	

The design is proven to create a better pressure distribution and support for the hand than 
current solution. Furthermore is the comfortable and inviting grip something that can likely make 
the product reach out to a wider range of consumers. Support, different gripping possibilities, 
guidance, tactile feedback and refined dimensions will all hopefully lead to a more ergonomic 
process and use of the tool. However, still are most of ergonomic and health aspects relying on 
the implementation of the user. The ergonomics involved in using a wide filling knife are also 
based on much more than just the hand and wrist. In order to fully improve the tool and process a 
thorough study needs to be carried out, investigating factors as posture, shoulder and elbow 
positioning and movement, how the spackle can be picked up and distributed in a less wearing 
way, differences between possible grips etc. What can be concluded from this project is that the 
process of using a wide filling knife is difficult and demanding and require experience trough 
practise. Even though the list can be made longer trough further research, some of the main 
factors for an ergonomic use of the tool can be said to be tool weight, dimensions and shape.  
 
 
6.2 Form	

Form and design of a product as a wide filling knife depends highly on the ergonomics solutions, 
and so even in this project. By letting the ergonomics, or function, shape the product and 
maintain the simplicity this project tried to create a tool of high performance and 
comprehensibility with focus on what is important – the ergonomics and the precision. This 
simplicity is thought to create a lasting product for both amateurs and professionals. Materials 
and details lay the foundation for the by most users wanted impression; refinement. 
 
 
6.3 Gender	

As discussed in theoretical background, creating a fully gender neutral design is a balance. Even 
though the shape of the wide filling knife is based on a combination of male and female 
stereotypes there is no certainty that balance is achieved. The impression can easily be changed 
by only changing the colour to something that is closely associated to one of the genders. 
Offered a range of colour choices can be one way to satisfy as many customers as possible.  
 
 
6.4 Manufacturing		

Gas- or water assisted injection molding was the suggested method for manufacturing, since it 
seemed to be a way of creating a hollow piece in one mold without post processing.  Discussions 
regarding manufacturing were held with Plastinjekt, one of the largest injection molding 
companies in Sweden, close to the termination of the project. The information received indicates 
that creating such a large hollow cross section is very tricky and might require use of a core that 
is then removed. The hole can then be closed using a plug. The best result was in that case said 
to be achieved with water assisted injection molding. This process is both difficult and costly, why 
it instead might be more suitable to create two molds that are then ultrasonic welded. 
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FUNCTION ANALYSIS

hanger

handle / gripping surfaces

main body / 
holding blade

blade /
applying 
surface    

user
 
verb   noun    object  type  priority

distribute  putty    blade   M  H

enable  grip    handle  P  H
offer   performance  knife   P  H

offer   aesthetics/status  knife   S  H
offer   variated grip  handle  S  H
adapt   user diversity  handle  S  H
offer   hanging storage  knife   S  M
minimize  usage force   handle  S  M
offer   palm support  handle  S  H
repell   water    knife   S  L
resist   impact   knife   S  L
enable  maneuverability  knife   S  M
secure  blade    handle  S  H
offer   low price   knife   S  L
  
offer   weight balance  knife   D  H
limit   weight   knife   D  H
resist   wear    knife   D  L

Type scale:  Main, Part, Support, Desired 
Priority scale:  High, Medium, Low
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product development
 
verb   noun    object  type  priority

satisfy  customer needs  knife   M  H

provide  quality   knife   P  H
hold   innovations   knife   P  H
offer   performance  knife   P  H

genereate  sales    knife   S  H
offer   hanging storage  knife   S  M
resist   wear    knife   S  L
repell   water    knife   S  L
resist   impact   knife   S  L
secure  blade    handle  S  H
hold   manufacturability  knife   S  M
  
offer   low cost   knife   D  L
limit   weight   knife   D  H
adapt   user diversity  handle  D  H
offer   palm support  handle  D  H

Type scale:  Main, Part, Support, Desired 
Priority scale:  High, Medium, Low

product owner
 
verb   noun    object  type  priority

genereate  income   knife   M  L

satisfy  customer wants  knife   P  H
hold   low production costs knife   P  L

offer   manufacturability  knife   S  H
offer   transportability  knife   S  M
minimize  service

resist   impact   knife   D  L
offer   smooth distribution blade   D  L
secure  blade    handle  D  L
  
Type scale:  Main, Part, Support, Desired 
Priority scale:  High, Medium, Low
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COMPETITION ANALYSIS

scale: 1 - 5, where 5 represents highest performance

Anza   Mäster  Flugger/Stiwex

factors

design

weight

weight balance

grip size

grip variation

gripping surface

palm support

robustness

mobility

putty distribution

hanger

maintenance

durability

  1 2 3 4 5

- weight
- grip size and palm support
- durability and robustness
- hanging solution and maintenance
- design
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Survey regarding use of wide filling knife

This study aims at investigating the the use of wide filling knives among professionals and 
amateurs and to evaluate some of the main products on the market.

Personal information (mark what is applicable to you)

Age:   20-30   30-40   40-50   50-60

Gender:  Man   Woman  Other

Experience:  Novice   Amateur  Professional

Novice – Beginner, no prior experience.
Amateur – Small private experience.
Professional – Professional or extensive private experience.

Product 1
Product 3

Product 2
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Part 1

Fill in before started test for evaluation of perception and visual qualities.
1. Evaluate using only your eyes. Evaluate following properties for each of the three products by marking 
the number of the product on the line. 

 Ergonomic        Non-ergonomic

 
 Robust         Fragile

 Light         Heavy

 Professional        Unprofessional

 Safe         Unsafe

 Exclusive        Cheap

 Convenient        Awkward

 Thin         Thick

 Innovative        Conservative

 Versatile        Unilateral/One sided

 
 Modern        Classic
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3. Name 3 factors that are crucial for your choice of a wide filling knife:

4. Evaluate the overall impression of the three products by marking on a scale from 1 to 5, where 5 is the 
optimal value:

Product 1 Product 2 Product 3

1     2     3     4     5 1     2     3     4     5 1     2     3     4     5

....................................................................................................................................

Part 2

Fill in before started test for evaluation of functionality and comfort.
2. Based on perceptions during the test: evaluate following properties for each of the three products by 
marking the number of the product on the line. 

 Ergonomic        Non-ergonomic

 
 Robust         Fragile

 Light         Heavy

 Professional        Unprofessional

 Safe         Unsafe

 Exclusive        Cheap

 Convenient        Awkward

 Thin         Thick

 Innovative        Conservative

 Versatile        Unilateral/One sided

 
 Modern        Classic
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5. A. Evaluate how simple it was to distribute spackle with each of the three products, on a scale  
 from 1 to 5, where 5 is the optimal value:

6. Evaluate following properties for each of the three products on a scale from 1 to 5, where 5 is the   
    optimal value:

Property        Product  
     
     Product 1  Product 2  Product 3

Mobility/flexibility      

Grip size      

Hand support      

Weight      

Required force      

Grip surfaces     

Length      

Possibility to vary grip      

Angle of handle      

Blade     

 B. Which of the factor/-s did you experience as most influencing the performance of the product?  
  Comment if influence was negative/positive or if other factor is more important.

 Product 1

 Blade  Grip  Weight  Length  Thickness 

 Comment/other factor:

 Product 2

 Blade  Grip  Weight  Length  Thickness

 Comment/other factor:

 Product 3

 Blade  Grip  Weight  Length  Thickness

 Comment/other factor:

Product 1 Product 2 Product 3

1     2     3     4     5 1     2     3     4     5 1     2     3     4     5

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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