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INTRODUCTION
Imagine the website you always have to use for your daily tasks, and now 
imagine it being completely different. Navigation is unclear, difficult technical 
terms are being thrown in your face and the information you so desperately 
need is hidden and very difficult to retrieve. This would make your day a lot 
less effective and would give you a lot of additional stress during your 
already stressful workday. This was the challenge for our Usability and User 
eXperience Assessment in Design (UXAD) project. 



The challenge in the automated case packing industry is the sub-optimal 
human-machine interaction (HMI) that can lead to decreased machine 
effectiveness. Our task is to redesign the dashboard interface for BPA 
operators, streamlining the process of extracting relevant information to 
maximize its value. 



As the saying goes, "Good design is obvious, great design is transparent." 
Therefore, in this report, we share our thoughts, outline our ideation process 
and concept directions, as well as our evaluation of redesign concepts that 
led us to our initial proposal. This report builds on our analysis of the current 
BPA dashboard in Report Phase 1.
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This chapter shows the current interaction with the dashboard and how we intend to redesign it. 
The design criteria and testable targets show how we will evaluate our concept directions.

The storyboard of the current interaction gives examples of the problems we want to address in 
the redesign of the dashboard. We identified two main problems that operators face while 
monitoring production and identifying errors in a BPA packaging machine.�
�� Operators fail to find and understand the information given on the interface, and use the 

information to identify issues and fix them in the machines. �
�� Operators experience a lack of confidence, as they feel frustration and confusion, not 

knowing how to solve the error or knowing whether they actually fixed it.



These problems occur because of several reasons�
� Lack of visual hierarchy for users to locate the most important information�
� Excessively technical use of language resulting in less understandable information�
� Insufficient fluency and logic of current user flow for users to perform tasks within the two 

pages of the dashboard.



Problem definition

Figure 1: Julia’s use scenario

The use scenario (Figure 1) shows Julia, one of the persona’s we used in phase 1, who is using 
the current dashboard of the BPA packaging machine. It shows how she has troubles reaching 
the dashboard, the anxiety she has when an error occurs and the confusion after the error has 
gone.

Current interaction
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Our design goal and criteria haven’t changed since the last phase. However, we did put more 
emphasis on creating motivation with the operators, next to confidence and empowerment. We 
heard that motivation is an issue with a large group of operators and although we can only make 
assumptions for the reasons why, we ideated for it. 



In the last phase we set testable targets to use for testing whether we reached our design goal 
and criteria. For phase 2 these targets were too specific to evaluate our concept directions with. 
We expect to use the testable targets in the next phase to test our final concept.

Reflection

These design criteria and testable targets were created in the last phase. The design criteria 
were used to evaluate elements of our concept directions.

Design Criteri�
�� Users should feel confident in operating the machines�
�� Users should feel empowered to identify errors correctly�
�� Users should be able to navigate the interface efficiently to find the right information�
�� Users should be able to understand the information on the interface�
�� The interface should be inclusive to all kinds of users.

Design criteria

The following design goal was created to guide us in the ideation and exploration of solutions: 

Design goal

We created an interaction vision to present how we envision the experience of operators in the 
redesign. From the metaphor of playing games on an iPad as a child, we defined the 
characteristics of the experience we want to create.



The interaction with the redesigned dashboard should make the operators feel empowered and 
in control, so they can make informed decisions while operating the machine. The redesigned 
dashboard should be accessible and navigable. It should be intuitive, so it will enable them to 
work independently and with confidence. Lastly, the users should be able to efficiently perform 
tasks and access information through the dashboard interface without unnecessary delays or 
complications.

Interaction Vision

Our design goal is for  to feel confident in managing the machines, 
empowering them to swiftly identify and solve errors. Through an intuitive 

dashboard interface, we aim to provide operators with easy access to relevant 
data for monitoring.

operators



2Body of ideas  

2 I Body of ideasPHASE 2

06

UXAD TEAM 23

Initially, we decided which methods would be most beneficial for us to develop our creativity. 
From all the possible methods available, we believed that the ones that could help us best to 
ideate as a team were brainstorming and braindrawing. (Van Boeijen, Daalhuizen and Zijlstra, 
2020)

We went back to our solution space (Figure 2) and decided to develop these methods in regards 
to them, initially focusing on the primary solution space. The result for this brainstorming can be 
seen in Figure 3.

Methods

The next step after specifying our design requirements, design goal and interaction vision was to 
begin the ideation process. Our goal was to ideate in relation to our solution space and make 
sure that we included all our design criteria in our design directions.

Figure 2: Solution space for the dashboard

Figure 3: Solution space brainstorming

Primary solution space

Extended solution space

Frequency

Im
pa

ct

legend

Finding the menu 
button is difficult

Selection bar 
is hard to find

Alarm table page 2 
is easily overlooked 
by the graph above

No visual hierarchy 
- users don’t know 
where to find data

Technical terms are 
not understandable

Error messages are 
not understandable

Difference between 
cases and products 
is unclear

Language is not 
within the grasp of 
the user

Users are not able 
to retrieve data 
from the graphs

Overall machine 
effectiveness can 
not be found

No clear relation 
between tables and 
graphs

Relation between 
different graphs is 
unclear

The graphs are 
overwhelming 
for users

Function of the 
‘Show’ button is 
unclear

Function of the 
‘Reset’ button is 
unclear

Colours in the 
graphs do not 
signify anything

Maximum of kpi’s 
is not shown

Error message is 
expected to indicate 
the solution

The error messages 
in the table on page 
2 seem tappable

The rows in the 
table on page 1 
seem tappable 

Time frame of the 
data collection in the 
table is not specified

findability

language

retrieving data

colours/ icons

missing information
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Once we finished ideating, we clustered the different ideas, digitalized them for better 
understanding and braindrew on how the ideas could look (Figure 4).

The ideas generated tackle many different aspects related to the dashboard and its use. We 
also included radical ideas such as: what would happen if there was no dashboard at all? We 
didn’t want to restrict our creativity in any way. Most of the ideas are related to improving the 
aspects that were most detrimental in our user test: findability, language, and retrieving data. 

For more comfortable reading, check Appendix 1.

After analyzing our clustered ideas, we noticed that we focused a lot on the details and were 
missing concrete design directions that the dashboard could have. We decided to brainstorm 
again, and in this case we asked ourselves: what do we want the dashboard to transmit to its 
users? 

From our design goal and interaction vision, we wanted the operators to feel more confident 
and empowered by making the dashboard more intuitive and accessible. We knew that 
motivation is a big issue that really hinders the operator’s learning and progress, and without 
this aspect it would be more difficult to help them feel confident and empowered. For this 
reason, we brainstormed on elements and ideas that could help the operators feel more 
motivated, and at the same time help them act confidently and correctly (Figure 5).

Results

Brainstorming and design goal

Multiple pages 
or 1

Error: why and 
when

Color coding

--> location

--> what are the 
options

Alarms pop up

Error pop up 

No selection 
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clear NO scrolling 
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shift

!
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machine
Personal portable 
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personal log

Flowchart of 
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List of possible 
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Compare 
between 
different 
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CompetitiveVisual progress 
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interface
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Page 0 = 
general info
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to give advic�
� Reassurin�
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teache�

� Compassionat�
� Enthusiasti�
� Patient

Military office�
� Stric�
� Discipline�
� Decisive

Visual instead 
of technical 
term, when 
clicked it 
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description

Busy Be�
� Hard workin�
� Energeti�
� Efficien�
� Organized
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problem, e.g. 
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box
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Learns error 
messages

Add tutorial
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-who fixes 
most errors
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Example 
videos on how 
to solve the 
issues

Have the 
recording of 
the error pop-
up with the 
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Gifs that show 
solutions

Watch



Bracelet

(Placing more 
sensors in the 
machine)

To improve sensorial 
overstimulation, operators 
would be handed 
headphones to play their 
music of choice. The 
headphones would be 
connected to the 
dashboard, so once there’s 
an alarm they could hear it 
through them

Small screens 
that show the 
solution/error 
in the error 
space

Project error 
location on the 
floor

Mobile 
dashboard

Compass gloves

(green=close

red=not close)



To locate errors


Physical 
indicators

(KPI)
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visual 
animations of 
possible 
errors/
solutions

Combine 3 
videos to avoid 
many actions
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multiple 
causes are 
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other, 
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Display the 
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errors
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frequent failures 
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Errors
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calculation of the 
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machine 
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100

Machine lights 
indicate level 
of performance

green-orange-
red  


pop up alarm if fixed -> 
logged

Main table 
where 
operators can 
check 
performance: 
help eachother 

Dashboard 
only for 
managers. 
Operators go 
directly to 
machine 

doneexplanation

Operator & 
engineer/
manager page

Operator Service

When one 
operators 
machine is 
running well he 
can help his 
neighbour

OEE

Physical 
buttons show 
performance. 
Dashboard 
shows errors 
and advanced 
info. 

possible 
solution

done buttonvideolocation

color

location

error error error

videos

possible solutions

description

OEE i

page 0

general alarm personalperformance

Portable 
screen for 
alarms 

general perfomance personalalarm

general

alarm

personal

performance

fixed index

Error: location 1, vacuum is stuck

x = OEEx

Tap on video to 
enlarge

“Name”

Pers. ID: 53400839

Figure 4: Clustered and visualized brainstorming



3 I Interaction conceptsPHASE 2

08

UXAD TEAM 23

The methods used were brainstorming and How To. (Van Boeijen, Daalhuizen and Zijlstra, 
2020) BPA explained that motivation issues are also very related to the physical context in which 
the operators work: lack of natural lighting and sensory overload (noise) are part of it. We also 
wanted to tackle these issues even though they are not in our scope.

This ideation process brought many interesting design directions. Some ideas include 
gamification aspects, competition, a reward system, being able to personalize the interface, and 
provide guidance and positive feedback. We will further develop this directions in the next 
chapters.

Once we finished the initial ideation, we noticed that all the ideas generated really helped us 
form different design directions including different elements from all the brainstormings. Initially, 
we wanted to use the following methods for the ideations�

� Brainstormin�
� Braindrawin�
� Morphological charts



Before developing the How To Motivate brainstorming, with the ideas that we already had we 
built a morphological chart (Van Boeijen, Daalhuizen and Zijlstra, 2020) (Figure 6), hoping to 
create design concepts from it. However, building the table made us realize that from those 
ideas we couldn’t create concepts because they were lacking a direction. This failed chart 
helped us comprehend that we needed to ideate on a broader sense. We also noticed that 
some of the categories in the morphological chart would be hard to mix, such as the most 
radical no-dashboard concepts, and all the categories directly related to the use of the 
dashboard.

Reflection

Figure 5: Brainstorming on motivation

overview

colors

set your own 
goal at the 
beginning of 
the day

virtual 
characte�

� boxie

personal

keep a score

keep a score

How to

motivate 
people

How to

fix the current problem�

� soundscap�
� no daylight

scoreboard 
with ranking. 
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with oneself, 
with others 

button when 
you fixed an 
error “I fixed 
it!”

batches

money

food

dinner

give bonuses

guide them and 
provide help/
tips

score points

personalization

get a reward

visually represent 
the daily progress 
with a plant, tree, 
flowers 
(personalized). When 
there’s a standstill, 
the plant stops 
growing

Gamification: they 
can set a goal for 
every day, and if 
they manage to do 
the tasks on time 
they get a “lego 
piece” to build 
something

Positive feedback: 
tell the operator how 
many errors they 
fixed correctly, 
visually reward them 
(confetti)

get a reward as 
a team, if the 
team makes 
the target 

set a goal as a 
team / have a 
goal for the 
whole team

To improve sensorial 
overstimulation, operators 
would be handed 
headphones to play their 
music of choice. The 
headphones would be 
connected to the 
dashboard, so once there’s 
an alarm they could hear it 
through them

Machines don’t have 
alarm sounds. 
Operators wear 
bracelets that when 
there’s an error they 
start vibrating



In the end, it was good for us that this chart failed, since it pushed us to brainstorm on the 
overall goal of our redesign rather than just focusing on the small details. It also still helped us in 
building the design directions since it was easier to visualize the different elements.

Overall, the methods used were helpful for us and they allowed us to structure our ideation 
process. The results obtained are diverse, interesting, and broad, which allow for more 
creativity.

This process helped us build different design directions and we also started tackling the 
elements that need to be improved in the dashboard to provide a better interaction between the 
user and the machine. An important decision that we made during this ideation process was 
creating a division in the content that will be shown in the screen. For this, we will design 
different pages focused on different users and content�

� An overview (main page), designed for the operator. This page will only include the most 
necessary information such as the most important KPIs to know how the machine is 
performing�

� A more detailed page designed for managers/engineers with the complete overview of the 
KPIs, including graphs�

� An alarm (error) page with the information of previous alarm messages�
� A personal page for the operator which will allow for personalization.


The exact content of each of these pages is still to be decided.

Figure 6: Morphological chart
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3Interaction concepts 

From the clusters of ideas we concluded from the brainstorm session, we chose the 
personalities as the starting point to go from ideas to concepts. Since our design goal is situated 
in emotional attributes of users, it’s a quick way to build such emotional connections through the 
behavioural qualities of the dashboard, through its personalities.

From the five personalities, we concluded four design solutions that can serve as directions for 
our concepts. We then ranked them based on radicalness and mapped them into a pyramid 
graph (Figure 7). We also took into account the concept where there’s no dashboard and 
modifications are done physically. Through this pyramid, we are able to compare between 
conservative and ‘out of the box’ solutions and have an overall control over our concepts. When 
evaluating ideas in later stages, we can have a grasp on the priorities of each solution with this 
scale.

Dashboard personalities

After exploring our solution space with brainstorms and clustering our ideas, we converged 
these fragments into several solid directions on which we built our interaction concepts. With the 
goal of motivating operators to rise efficiency, we sketched out our ideas on the interface and 
polished them for further evaluation.
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Personalities from 
brainstorming

Who should our 
dashboard feel like?

What do we want 
to achieve in each 

personality?

Where do we 
position our 
concepts?

Design solutions

Concept pyramid

Kindergarten 
teache�

� Compassionat�
� Enthusiasti�

� Patient

Safe guidanc�
� Mascot & avata�

� Playfu�
� Guided use

Wise grandp�
� always ready to give 

advic�
� Reassurin�
� Supportive

Competitio�
� Goal & progres�

� Positive feedbac�
� Healthy competition

Military office�
� Stric�

� Discipline�
� Decisive

Yoga teache�
� Compassionat�

� Enthusiasti�
� Patient

Gamificatio�
� Goals & reward�
� Positive feedback

Busy be�
� Hardworkin�

� Energeti�
� Efficien�

� Organized

Minimalis�
� Calm, yoga vibe�

� Reduce stimulatio�
� Positive feedback

Guided

Gamification

No dashboard

Yoga

Competition

More radical

Less radical

Figure 7: Building the concepts



3 I Interaction conceptsPHASE 2

11

UXAD TEAM 23

To better demonstrate our ideas and evaluate them, we developed our sketches further into 
digital forms for each concept (Figure 8). We chose the most representative and unique pages 
for each concept as well as general and universal pages like overview or error pop-up.

Detailed interface

Based on our 4 main directions, we ideated on the layout and details of the dashboard interface, 
and sketched them out (Figure 8). In this way, we could see how each concept varies in their 
experience through UI elements and intended interaction.

Interface sketches

Figure 8: Sketches of our concepts and detailed interfaces

Gamification

Guided

Yoga

Competition



3 I Interaction conceptsPHASE 2

12

UXAD TEAM 23

This concept revolves around the idea of gamifying the experience to motivate operators and 
turning monotonous daily work into a puzzle game that gradually builds as operators finish their 
daily goals (Figure 9). Visual styles are also designed to be vivid and engaging. The pages 
featured a blossoming tree which grows as operators reach towards their daily goal, and withers 
when there is an error.

Gamification
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occurs 

Hover over video button 
to show the video 
recordings. 

Video button is located 
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90
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LENNARD JANSEN
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YOU ARE DOING GREAT! Complete your daily goal to unlock your daily reward 
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Daily goal
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180/200 
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60
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on standstill of the time40% 

Personal ID 
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based on progress 
during the day. The 
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from multiple variables 
like standstill time and 
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Motivational messages 

OVERVIEW

LENNARD JANSEN

PERFORMANCE ALARM

YOU ARE DOING GREAT! Complete your daily goal to unlock your daily reward 

Language English

200

YOUR ARTWORK

ARTWORK LOG

Daily goal
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60
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on standstill of the time40% 

TAJ MAHAL

22/100 pieces collected!
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daily goal is achieved. 

Error pop up page 
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Overview page 

How to motivate users
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Complex

Yes

Visual style

Complexity
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Figure 9: Digital interface concept - Gamification
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The competition concept aims at motivating operators with healthy competition between 
colleagues (Figure 10). Operators are able to see their progress in a weekly ranking, and earn 
badges for their performance. The overall visual language is strict and controlled, with more 
abstract and simple shapes, while data is presented more in detail.

Competition 

ERROR

Main Page

Errors Overview

Key KPIs

Category 1 Category 2 Category 3 Category 4 Category 5

Details Done
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details about the current 
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Errors Overview
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Main Page
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YOU
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Personal stats
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XXX
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216

73

4520
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9
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are collected over 
several weeks 

Error pop up page 

Main page Personal page 

Error pop up video 

How to motivate users
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Rankings & achievements

Simple
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Complex

Visual style
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Figure 10: Digital interface concept - Competition
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The guided concept is centered around the character Boxie who guides the operator through the 
dashboard (Figure 11). The style of this dashboard is playful and vibrant, providing easy access 
to guidance and explanation. Technical terms and data are shown in visual representations to 
minimize the barrier of comprehension.

Guided
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Figure 11: Digital interface concept - Guided
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This concept reduces elements shown on the dashboard to lower cognitive load, contributing to 
a calm and reassuring flow of use (Figure 12). By simplifying the menu page and using 
minimalist style in visuals, operators can have a clear focus when dealing with errors in an 
overstimulated factory setting. The concept also featured a 3D representation of the error 
location different from other concepts.

Yoga

Main page Error pop up 

Performance page 

Error: there is a stack jammed, remove blanks

?

Location: 3.1 case folder

I fixed it!

Video recordings 
visually available 

Positive button which 
can be pressed when 

operator solves alarm 

Abstract 3D 
representation of the 
machine with location 
of the current alarm 
highlighted 

32
!

There seems to occur a lot of 
errors at the vacuum. You can 
improve it!

Availability

?

Simple menu with 
Icons Cases done A suggestion of an 

action that can be 
done to improve 
production   

A KPI which is going 
well. This serves as a 
motivation for the 
operator.  

?

58.8%
OEE

Errors
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which can be set to 
wanted time frame to 
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Less distraction
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Complex

Visual style

Complexity
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Figure 12: Digital interface concept - Yoga
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Reflection 
When brainstorming on possible approaches to redesign the dashboard, we were not 
intentionally considering the actual implementation of these solutions. Such way of ideating set 
us free from the burden of improving the original dashboard and avoided design fixation, but it 
also created obstacles when we enter the concept generation phase. 



After noticing the difficulty of putting together our ideas to make concepts, we quickly decided to 
use personalities as a starting point and sketch our ideas out on paper. This approach really 
helped to move the project forward when we started to define the varying attributes and focuses 
of these concepts. Also, the way our concepts varied reflected our different approach towards 
our design goal, which aimed at improving confidence and motivating operators.



The process of moving our ideas from paper to screen encouraged us to think of how we 
present all the information and data and decide on the overall appearance. Different aesthetics 
and mindsets among our team members contributed to 4 concepts unique in visual and use.

At the end of this stage, we had 4 different interaction concepts for the dashboard, varying in 
visual style, complexity and playfulness, directing in different approaches to motivating users. 
Next, we are going to evaluate certain elements in our design and reflect on our current 
directions with quantitative and qualitative methods. Based on our findings through testing, we 
will create an initial redesign proposal that guides our final design.

Conclusion
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In order to facilitate comparison between the different design elements/concept directions, we 
used an adapted Likert-Scale. (Van Boeijen, Daalhuizen and Zijlstra, 2020). Participants were 
interviewed and asked to rate individual design ideas on a scale of 1-5, with each element's 
scale based on one or more design criteria, which were confidence, empowering, efficient 
navigation, understanding and inclusive (Chapter 1). Participants were also asked to explain 
their ratings. Using this reasoning, we conducted a Plus-Minus-Interesting (PMI) analysis. (Van 
Boeijen, Daalhuizen and Zijlstra, 2020)

After designing four different design concept directions that were based on the varying 
personalities, we needed to evaluate them thoroughly, to make well-founded decisions for our 
final design proposal. This chapter contains the evaluation of our concept directions, which 
methods were used, how they were evaluated and what results were retrieved from it. 

Evaluation method

Test set up

Error Overview

Key KPIs

�� How ... do you 
feel these 
elements are ? 



Rate them from 1-5

1: ...

5: ...

1.1 1.2

1.3 1.4

1.5 1.6

To ensure a clear understanding of the design ideas, we conducted in-person interviews with 
part of the participants. The other part of the participants received the evaluation via email and 
answered in their own time. To avoid any bias, the isolated design elements were converted to 
greyscale. One interviewer asked the questions to maintain consistency. Before showing the 
design concept directions, we first asked participants to rate the grayscale design elements to 
prevent favoritism and ensure unbiased feedback.



For a comprehensive evaluation, we sought input from students and BPA employees. This 
allowed us to get a well-rounded opinion and include the voice of our client. two of the BPA 
employees conducted the evaluation via email. 



Figure 13 shows the format of the evaluation pages. We evaluated elements that were based on 
navigation, error messages, KPI understanding, motivation, and confidence when starting the 
job.

Figure 13: Format evaluation pages



OVERVIEW PERFORMANCE ALARM MENU

OVERVIEW

PERFORMANCE

ALARM

ErrorsPerformance

(BPA) Availability

Quality

Main Page

Error Overview

Key KPIs

�� How intuitive do 
you feel in these 
ways of 
navigation? 



Rate them from 1-5

1: not intuitive

5: very intuitive

1.1 1.2

1.3 1.4

1.5 1.6

“I can read them, its always in 
screen that’s nice, but I can 
read them because I speak 

the language”
1.1

“Language is not 
an issue here”

1.5 &1.6

“I’ve seen in practice that 
people don’t hover when they 

don’t know”

1.2

“Quite clear, but 
takes up a lot of the 

screen space”
1.4
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Figure 14: Dashboard Navigation Evaluation Page

Figure 15: Dashboard Navigation Evaluation Results

We visualized the results of each design elements in a graph (Figure 15) that compared all the 
different design elements from one evaluation page. We took the average to get a immediate 
impression on which scored the highest. The participants consisted of four students (P0, P1, P2, 
P3: light blue) and three BPA employees (BPA1, BPA2, BPA3: dark blue), which are shown 
differently in the graph. BPA2 and BPA3 conducted their test via email. All the comments that 
the participants gave to explain the reasoning of their rating are being evaluated in a PMI 
analysis which can be found in Appendix 2�

�� Dashboard Navigation

To improve easy navigation (Design Criteria 3), we focused on displaying the menu. The 
participants had to rate them on a scale of intuitiveness. Figure 14 shows the evaluation page of 
the different elements and Figure 15 shows the corresponding results.  The conclusion that we 
drew from the results can be found in Chapter 5.

Evaluation results
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Figure 16: Error Messages Evaluation Page

Figure 17: Error Messages Evaluation Results

�� Error Messages

To rise the feeling of empowerment and confidence in error solving (Design Criteria 1 & 2), we 
focused on how the error should be visualized on the display. The participants had to rate them 
on a scale of intuitiveness, confidence and control (Figure 16). The first 4 elements (2.1-2.4) 
redesigns for the current use of a digital dashboard. The last two (2.5-2.6) show possible ideas 
that are based on a redesign without using a dashboard. Figure 17 shows the results for the 
error messages. 

�� How intuitive, 
confident and 
in control do 
you feel in 
these 
representations 
of error 
messages? 



Rate them from 1-5

1: not intuitive

5: very intuitive
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control, and there is an error 
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2.3
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would be happy with this 
button though”

2.3

“ A red light lighting up in the 
machine area with an error would 

be nice. Screens all over the 
machine probably less. Most 
people like to be able to see 
everything from one central 

place.” 
2.5

“Error log: it is important to 
see if a error happened a lot 
before, if you make changes 
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“Nice that it is 3D, 
good orientation”
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Figure 18: KPI Visualization Evaluation Page

Figure 19: KPI Visualization Evaluation Results

�� KPI Visualization 

In order to improve the understanding of the KPI’s (Design Criteria 3 & 4), we compared 
different ways of visualizing different KPI’s (Figure 18). The first four elements (3.1-3.4) are 
representing the same KPI’s in a different way. The last two are visualizations of different KPI’s, 
this was done to discover whether people would find it intuitive to see it in a visual way. The 
results for the KPI visualization can be found in figure 19.

�� How intuitive 
do you think 
the following 
visualizations 
represent 
different 
KPIs?



Rate them from 
1-5

1: not intuitive

5: very intuitive
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3.2
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but its very intuitive, the 
circular thing is nice if it 
would be the same as 

what you are packing”
3.5
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Figure 20: KPI Findability Evaluation Page

Figure 21: KPI Findability Evaluation Results

�� KPI Findability  

For the redesign of the understandability of the information shown (Design Criteria 3 &4), we  
evaluated elements that show the overview of different KPI’s (Figure 20). Some are small 
elements that represent an idea (4.1) and some show the overview, where KPI’s are shown 
together (4.2-4.4). In figure 21, the results can be found.
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Figure 22: Motivation Evaluation Page 1

�� Rate from 1 to 5 how much you think these elements would help you become 
more motivated at work

Quick handler

Earning batches when completing tasks correctly

Positive feedback Earning daily rewards when reaching daily goal: e.g. to complete a game

Healthy competition between colleagues 

YOU
WEEKLY GOAL 
PER PERSON

WEEKLY RANKING
1st 2nd 3rd

YOU

TAJ MAHAL

22/100 pieces collected!

CONGRATULATIONS! You have obtained today’s piece

YOU ARE DOING GREAT! 

There seems to occur a lot of 
errors at the vacuum. You can 
improve it!

5.1 5.2

5.3 5.4

Figure 23: Motivation Evaluation Page 2

�� Rate from 1 to 5 how much you think these elements would help you become 
more motivated at work

Helpful, friendly guidance HMI focused on mindfulness (minimal cognitive load)

?

Click on the

question 
mark

if you need 
any help! 

5.5

Button to confirm and celebrate that you fixed the error

5.7

5.6

32
There seems to occur a lot of 
errors at the vacuum. You can 
improve it!

Availability

I fixed it!

Figure 24: Motivation Evaluation Results

�� Motivation

Based on the design goal, we wanted to 
include the motivation of the machine 
operators as an important aspect for the 
redesign. Figures 22, 23 show the 
different elements from the concept 
directions that are designed to help 
operators feel more motivated at work. 
In Figure 24, the results can be found. 

“I like it, it motivates people, 
however it is very hard within 
this machine. If the operator 

fixed 10 errors, this is not 
good, it means that the 

machine had many errors. 
Really nice but hard to 

implement”
5.1

“I like that you do this over 
days, I would feel that every 
day I am contributing and 

building up”

5.4

“Demotivating. If you are very 
much behind I would just give 

up, if I am first. I would not 
help the second one. ”

5.2

“False hope don’t really know if you fix 
the error, that takes time. If you find a 

standstill and change something and then 
it is fixed after a while, then to get a batch 

would be very nice ”

5.7
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�� Learning the dashboard

To improve the confidence of the operators (Design Criteria 1) and to take a look beyond the 
digital dashboard, we wanted to evaluate elements that could be implemented into the bigger 
system which includes the training for a (new) operator (Figure 25). Figure 26 shows the results 
of the dashboard learning evaluation.

Figure 26: Dashboard learning Results

Figure 25: Dashboard Learning Evaluation Page

�� Rate from 1 to 5 how much you think these elements would 
help you become more confident at making decisions at work

Provide an initial workshop on how to use the 
machine + HMI

Provide a guided tutorial on the dashboard

6.1

Check on the dashboard suggested solutions on how to fix errors (from 
the manufacturer and from other operators)

6.3

6.2

I like it, but also feel like I am just 
standing there, maybe with really 
small videos and to step by step 

see everything

6.2
With a workshop, I think I 
would feel prepared, in a 
workshop you can’t do 

anything wrong.

6.1

Good for specific issues and 
help me feel confident 

because of the solutions from 
others.

6.3
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When thinking about the ways we could evaluate the different elements we chose to use a 
Likert-Scale, because we wanted to be able to compare them. We thought about using a Harris 
Profile or weighted objects, but we felt that by using those methods, we would have been the 
ones deciding on importance. This didn’t feel right, since we were also the ones designing them, 
so we would have been biased in a way. By using the Likert-Scale, we tried to have the 
participants have a neutral view about the different elements. By also including the PMI method, 
we tried not to only have quantitative data, but also some qualitative data.



Due to several reasons, two of the BPA employees evaluated the concepts in their own time via 
E-Mail, without having any additional information available for the elements/concept they have 
seen. This way, we cannot be sure, they fully understood the intention of the different concept 
directions/elements. Next time, we would include an annotated version, to make sure the 
intentions are well understood. With the other participants, we were present during the testing 
and guided them with explanation through the different elements. Because of this way of 
working, we could possibly have influenced them and make them feel that they could not be 
completely honest. Which they could have been if the test was anonymous. However, this way 
we really stimulated the participants to think aloud and explain their ratings, something we would 
not have control over if it was without us being present. Which ended up being very helpful 
concluding our evaluation. 

Reflection

At the end of the evaluation, there was a clear idea about what elements worked well, which had 
potential and which did not work. Based on these findings, we will draw conclusions that will be 
the foundation for the initial design proposal.

Conclusion
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From the evaluation, we reflected on the feedback provided by our participants, and for all the 
different categories we decided which elements and concepts will have potential to become part 
of our final design. 

Design proposal

The most liked menus for navigating the dashboard are the ones shown on Figure 27.

1.4 was voted high, however it was noted that it might take too much space from the screen. 
From the comments, we decided on some characteristics for the menu�

� The menu should be seen at all times�
� For a more accessible use, the combination of words (1.1) and icons (1.6) would be the most 

intuitive. It would allow for people with language and reading restrictions to understand it 
thanks to the icons, and it would also provide text as an explanation.


A good outcome of this would be to redesign 1.1 adding icons next to the text for more 
accessibility.

�� Navigation

After evaluating the different categories, it was time to analyze the results and make decisions. 
In this chapter we will be going over the ideas that will be part of our final design. The details 
and formal aspects will be developed in phase 3.

Main Page

Error Overview

Key KPIs

OVERVIEW PERFORMANCE ALARM

Figure 27: Top ranked navigation menus1.6

1.41.1
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The top ranked alarm messages are show on Figure 28.

From the evaluation, we concluded that the alarm message should mix both the concepts 
shown above. We also concluded that�

� It should be a pop-up menu that appears once the machine detects an error�
� A 3D representation might work best in showing the location of the error. We could use a 

simplified CAD model of the machine to achieve this (2.4)�
� Being able to access the error log is important so that the person using the machine can 

check its past performance. (2.3�
� Having suggested solutions for the error could help the operator feel more confident. These 

suggested solutions could be provided by BPA, and also operators could enter in the log and 
write down their own suggestions (2.3)�

� Videos should be easily accessed�
� The buttons asking for help are a very liked addition (2.3).

�� Alarm message

For visualizing different KPIs such as the OEE and products and cases, the following 
visualizations ranked the highest (Figure 29):

�� KPI visualizations
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I fixed it!

Figure 28: Top ranked alarm messages

Figure 29: Top ranked KPI visualizations
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Some conclusions in regards to the KPI visualizations are�
� Presenting the OEE as an equation in horizontal is very intuitive and clarifying. (3.2�
� The shape of the counters is not final. Could be simplified to match the aesthetic of the final 

design�
� Color coding the percentages (e.g. red for a poor OEE) is very intuitive�
� The cases/product distinction is intuitive. The product visual could be modified to show the 

actual product that is being packed (3.5). 

From the different ways of visualizing all the different KPIs altogether, the highest ranked one 
was Figure 30:

Some of the conclusions were�
� Showing different visuals/graph for every KPI once its clicked is effective and makes the 

screen look less cluttered�
� A time selection menu should be added so users can retrieve the information for that KPI in 

that time frame�
� A search bar would still be a good addition in case users want to retrieve information from 

that specific KPI�
� A search bar overall in the design would be a nice addition for quick data finding.

�� KPI findability

Opinions were diverse in this part of the evaluation, but the highest ranked options for this 
category were the daily reward system turned into a game, and the minimalist interface for less 
cognitive load (Figure 31):

�� Motivational elements

Figure 30: Top ranked KPI findability

60%

4.2
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Some of the conclusions were�
� The idea of including very minimal information to reduce cognitive load could be adapted in 

the dashboard as a general rule (5.6)�
� The idea of earning daily rewards and building something over multiple days helps the user 

become more engaged and proactive. It can also help them feel recognized and rewarded 
for their hard work (5.4)�

� The idea of the puzzle is not final. As long as the idea fulfills the previous point other 
elements could be used�

� Other motivational elements could still be included. These two helps us build a clearer 
design direction.

In general, all ideas in this category were ranked quite high. However, the top ranked one was 
providing suggested solutions for error fixing, both from the manufacturer and also from other 
colleagues (Figure 32):

We concluded that�
� Learning from experienced colleagues is very positive to build a sense of community and 

empathy. This could be included in many parts of the dashboard, such as suggesting 
solutions to solve an error that have been written by other colleagues�

� A tutorial in the dashboard would still be a nice addition for those who need that extra help�
� Organizing a workshop would be very valuable to better learn how the machine as a whole 

works, but it’s not in our scope.

�� Learning the dashboard

Figure 31: Top ranked motivational elements

Figure 32: Top ranked learning element

32
There seems to occur a lot of 
errors at the vacuum. You can 
improve it!
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The evaluation has been helpful because�
� It has helped us create a concept direction, which will be mostly focused on the daily reward 

system and minimal cognitive load (specially for the pages dedicated to the operators)�
� It has helped us have a more clear view on what element we want to include in our final 

design, and also how they could look�
� We have learned many insights from our participants, who were critical and pointed out 

which elements might not be the best to achieve our design goal�
� We focused the evaluation on proving the criteria from our interaction vision and design goal, 

such as intuitiveness, confidence, empowerment and motivation. Doing this will help us later 
on in making sure we include these criteria in our final design�

� It has helped us prioritize the elements in our design that are most important (e.g. interface 
navigation, concept direction, accessibility, finding data...), rather than focusing on smaller 
details (e.g. used colors, text, icons...)�

� The higher ranked elements are not a final design, but more like elements that have helped 
us come up with a series of requirements that our final design will have. Some of them might 
stay the same while other might change.

Conclusion

During the development of Phase 3, we will be focusing on developing further the higher ranked 
elements, making sure that our design goal and interaction vision are fulfilled. During the 
process of designing the formal elements and the content, we will also tackle our extended 
solution space by making sure that colors, icons and text are completely understandable, 
intuitive, and create a harmonious interface. We also keep in the back of our minds the 
possibility of modifying the physical dashboard, for example by making it removable from the 
machine so that operators can walk around while carrying it with themselves.

Once we have built a functional interface demo, we will organize a user test and we will make 
sure to use the testable targets established in Phase 1.

Next steps

Genera�
� Users should be able to 

indicate feeling confident while 
using the interface (in the 
feedback form after the test)�

� Users should be able to score 
the interface as intuitive to use 
(in the feedback form after the 
test)�

� Users are able to use the 
interface in an ergonomically 
comfortable position.

Current Effectivenes�
� Users should be able to find 

information on the current 
effectiveness of the machine 
within 10 seconds�

� Users should be able to 
understand the current 
effectiveness of the machine.

Managing Error�
� Users should be able to find 

information on the most recent 
error and how to solve it�

� Users should be able to 
understand what type of error 
occurred.

Progres�
� Users should be able to 

retrieve the right data to 
explain the progress of the 
machine over a specific period 
of time�

� Users should be able to find 
the location of the amount of 
rejected cases and products.
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Multiple pages 
or 1

Error: why and 
when

Color coding

--> location

--> what are the 
options

Alarms pop up

Error pop up 

No selection 
bar OR make it 
clear NO scrolling 

Alarm page

Performance 

Personal 
performance

General


Page 0 = 
general info

Layout 

Main page 
should visually 
show all the 
pages that can 
be accessed 

Clickable 
pictures of 
machine 

Simple and 
advances 
settings -> 
easy switch

pop up alarm if fixed -> 
logged

done
explanation

Operator & 
engineer/
manager page

Operator Service

possible 
solution

done buttonvideolocation

color

location

error error error

videos

possible solutions

description

page 0

general alarm personalperformance

general perfomance personalalarm

general

alarm

personal

performance

fixed index

1.1: Brainstorm clusters
Ideas on the layout of the dashboard interface
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1.2: Brainstorm clusters

1.3: Brainstorm clusters

Ideas for learning how to use the dashboard inside the dashboard

Ideas focussed on personalisation for the operator

Mascot helping 
you, reminding 
of possible 
solutions you 
might miss

Flowchart of 
solutions

Help guide list 
with solutions

List of possible 
solutions

Starting list of 
possible 
problems and 
solutions

(or animations)

Logging errors > 
check at the end of 
the shift if they 
really solved the 
issue long term > if 
they did only then 
they get added to 
data base

List of 
suggestions to 
check in order 
to solve 
problem, e.g. 
check glue in 
box

Learning the 
dashboard

Compare 
between 
different 
operators



Competitive
Visual progress 
to compare 
performance

Kahoot system: each 
operator has a weekly 
performance number. 
The top 3 operators 
can see thir position 
and their number, the 
other operators only 
see their number

Customizable 
colors on 
interface

Reward system: 
for x “insignias” 
won, they can 
set a goal and 
get rewarded if 
they get all of 
them

Personal log 
page

Multiple 
languages 
modes

Personal ID

Movement rings

One visual to 
compare kpi’s 
and see how well 
you are doing Personalisation

“Name”

Pers. ID: 53400839
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1.4: Brainstorm clusters
Ideas focussed on the understanding of technical terms

1.5: Brainstorm clusters
Ideas for learning to use the dashboard outside of the dashboard

Games to learn 
words and 
compete with 
colleagues

Knowledge 
sharing among 
operators

Availability 
competition

Crossword 
puzzles

Cryptic riddles

Learns error 
messages

Add tutorial

(short and fun)

Machine points

-who fixes 
most errors

Games that 
trains you

-who gets the 
most solutions

-friendscores

-while waiting

Training to 
understand the 
technical 
words

Design training 
day workshop 
that show 
solution

Twister

-we have this 
error put your 
hand on the 
solution

Learning 
outside 
dashboard

Visual instead 
of technical 
term, when 
clicked it 
shows a 
description

Technical Terms

Clickable error 
- error shows 
description

Click on the 
technical term 
to get a 
definition 
(wikipedia)

Have a 
numerical 
range of each 
data

Visualise the 
calculation of the 
OEE and kpi: 
performance x 
availability x quality 
= OEE

Have a 
numerical 
range of each 
data

Boxie (mascot) 
explains 
technical terms

80

100

OEE

OEE i
Error: location 1, vacuum is stuck

x = OEEx
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1.6: Brainstorm clusters
Ideas focussed on ways of distributing and displaying information 

connected during 
shift

!

Dashboard with 
all info about 

machine

Personal portable 
device with alarm 

message + 
personal log

Distributed 
information

Machine lights 
indicate level 
of performance

green-orange-
red  


Main table 
where 
operators can 
check 
performance: 
help eachother 

Dashboard 
only for 
managers. 
Operators go 
directly to 
machine 

When one 
operators 
machine is 
running well he 
can help his 
neighbour

Physical 
buttons show 
performance. 
Dashboard 
shows errors 
and advanced 
info. 

Portable 
screen for 
alarms 

Wise grandp�
� always ready 

to give advic�
� Reassurin�
� Supportive

Kindergarten 
teache�

� Compassionat�
� Enthusiasti�
� Patient

Military office�
� Stric�
� Discipline�
� Decisive

Busy Be�
� Hard workin�
� Energeti�
� Efficien�
� Organized

Yoga Teache�
� Cal�
� Soothin�
� Reassurin�
� Stress releasing

Personality of 
the dashboard

1.7: Brainstorm clusters
Ideas for personalities that could form the experience of using the dashboard
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1.8: Brainstorm clusters
Ideas for indicating the location of the error in the machine

A projection on 
the floor marks 
where in the 
machine an 
error occurred

Suit in which 
different parts 
light up for 
different error 
location

Location of 
sensor lights 
up

Have multiple 
sounds for 
each section of 
the machines

Have the 
location be 
color coded

Visual of the 
location 
highlighted on 
the dashboard 

Location

Example 
videos on how 
to solve the 
issues

Have the 
recording of 
the error pop-
up with the 
visualization

Speed up 
video, and slow 
down when 
error happens

Gifs that show 
solutions

Have little 
visual 
animations of 
possible 
errors/
solutions

Combine 3 
videos to avoid 
many actions

Show what 
multiple 
causes are 
possible within 
the error

Videos play at 
the same time 
next to each 
other, 
immediately 
without 
pressing play

Videos

Tap on video to 
enlarge

1.9: Brainstorm clusters
Ideas for improving the display of error video’s
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1.10: Brainstorm clusters
Ideas on the physical aspects of the dashboard

Watch



Bracelet

(Placing more 
sensors in the 
machine)

To improve sensorial 
overstimulation, operators 
would be handed 
headphones to play their 
music of choice. The 
headphones would be 
connected to the 
dashboard, so once there’s 
an alarm they could hear it 
through them

Small screens 
that show the 
solution/error 
in the error 
space

Project error 
location on the 
floor

Mobile 
dashboard

Compass gloves

(green=close

red=not close)



To locate errors


Physical 
indicators

(KPI)

Physical 
dashboard

modify the 
current error 
messages: 
change the 
order and 
phrasing

Display the 
most frequent 
errors

Being aware of 
frequent failures 
can help 
identify when 
real errors take 
place

Tap on error in 
the graph 
(visual to get a 
table on error 
over time) 

Visually represent the 
frequency - impact of 
the alarms

Use different 
types of graphs 
to represent 
different 
information 

Better color 
coding for 
different 
categories

Projections on 
the floor (e.g. 
animation 
showing the 
error)

index/legend 
(when 
necessary and 
in the right 
place)

Errors

Timeline 
instead of table 
with alarms

1.11: Brainstorm clusters
Ideas for learning to use the dashboard outside of the dashboard
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2.1: PMI analysis of feedback
Feedback is divided into positive (plus), negative (minus) and interesting comments

�� How intuitive do you feel in these ways of navigation? 



Rate them from 1-5

1: not intuitive

5: very intuitive

INTERESTING

PLUS

MINUS

It’s convenient that the menu bar is fixed on top.

This is very obvious

I can read them, its always in screen that’s nice, 
but I can read them because I speak the language

Basic

Web-site layout, very familiar

Most intuitive

MINUS

INTERESTING

Less intuitive

PLUS

Pretty intuitive, not right away clear 
what the options are

I’ve seen in practice that people don’t hover when 
they don’t know

Familiar, but only necessary if you have more options

I really like the tree

MINUS

INTERESTING

Messy, not very regular

PLUS

OVERVIEW PERFORMANCE ALARM

1.1
MENU

OVERVIEW

PERFORMANCE

ALARM

1.2

ErrorsPerformance

(BPA) Availability

Quality

1.3

I find it very cluttered, see no relation between them

Feels messy, hard to navigate.

A tree-type menu could be useful for menu’s with 
lots of sub-options, here it makes no sense

Too confusing, not easy on the eyes. Where do you 
click: branch? text? 

Also most intuitive

Nice, always present

I dont know what the icons mean, if the icons are 
better it would be very clear

Good, nice

Same thing with icons

Looks cute, boxes distracts from the icon, not very 
intuitive, not speaking the language. Icons are pretty 
clear

MINUS

Icons are not clear

MINUSMINUS

INTERESTING

Icons are not clear

INTERESTINGINTERESTING

PLUSPLUS

Language is not an issue here

Screen is almost squared so on the side is very 
expensive

1.5

PLUS

It’s not clear what the first box shows

1.6

Language is not an option anymore

Main Page

Error Overview

Key KPIs

1.4

Quite clear, but takes up a lot of the screen space

More of a 'looking pretty' than functional. 

The icons are clear

General comments:

1.5 and 1.6 are very difficult to realise, 1.1 and 1.4 is more easily
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2.2: PMI analysis of feedback
Feedback is divided into positive (plus), negative (minus) and interesting comments

�� How intuitive, confident and in control do you feel in these representations of error messages? 



Rate them from 1-5

1: not intuitive

5: very intuitive

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

Though I would add a red flashy bit in the location 
of the error in the machine. Red flashy squares are 
often easily connected to errors (and most of the 
time requires by our customers). 

Calling the manager is also a possible solution, I 
don’t think managers would be happy with this 
button though. (also, the button on the bottom makes 
me think this error has been fixed. Is that the case?)

Not very clear

The layout is nice, with a clear 
title.

I like that the error is very big, and that I can call a 
manager, fixed button is nice

This makes me feel more in control, 
and there is an error log

Error stated clearCan’t see title, key information is missing

I am afraid that the solutions are in my face, I am 
not in control and it’s cluttered, location is not 
clear

Way too busy, too much happening on screen. 
Information and suggested solutions are nice 
though

The error itself. Is there even an error here?

Failed to generate a vacuum
e r r o r

F I X E D

n e e d  h e l p ?  c a l l


M A N A G E R

location 3.3

n e e d  h e l p ?  c a l l

C O L L E A G U E  

po
ss

ib
le

 s
ol

ut
io

ns

ERROR LOG 

2.3

S
ug

ge
st

ed
 S

ol
ut

io
ns

View colleague’s 

solutions

Remove blank stackRemove band

Location Blank picker

17:05:42Time

Lost vacuum while unfolding blank 

ERROR FIXED! ?

2.2

Too many images of the machine, I can’t 
really see any depth, still guessing. Done 
button is not necessary, because the 
machine will know

I like this one because it shows more info

Pretty nice

DETAILS DONE

2.1

Very abstract, but I like it

Displaying where an error is. 

Best of these, but might be a bit too minimalist

Too much information and hard to find where to 
focus on, text is too small.

Confused by the bubbles

Too many play buttons, bit overwhelming

Not clear where the problem occurs

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

Nice that you are not seeing the screen, and that 
you stand before it

On it’s own not intuitive, because it is only an icon. It 
is nice though, and could be a great addition to a 
comprehensive screen in the HMI (just like the red 
lights inside of the machine. Very futuristic as well, 
makes people enthusiastic :)

PLUS

INTERESTING

MINUS

Cool, not very clear

It is less clear because it is just a box, it doesnt show 
a lot

2.5

Location of sensor lights up

Small screens show the 
solution/error in the error 
space

A red light lighting up in the machine area with an 
error would be nice. Screens all over the machine 
probably less. Most people like to be able to see 
everything from one central place.

You see where but not what

Could be less efficient to check different errors. 
Probably need a place to hold all error messages.

Zero control, many screens would mean that I have 
to look at two places at the same time, every sensor 
should be equipped with a light, but they can break

Again, make the box in the machine red, it’s an error. 
If the question mark gives me some more data (like 
on 2.2), this is great.

2.6

Projections on 
the floor (e.g. 
animation 
showing the 
error)

Error: there is a stack jammed, remove blanks

?

Location: 3.1 stack holder

I fixed it!

2.4

No info or extra details are there but the videos is 
nice and the location is clear

Error log: it is important to see if a error happened a 
lot before, if you make changes you can see the 
difference, whether it has improved

Like the 3d, i fixed it button is nice and error stated is 
clear and that big

Nice that it is 3d, good orientation

Like that the location lights up, feels 
intuitive

Light is nice, to know exactly where it it, screens are 
shitty 

Feels intuitive. and guiding can you see the 
lights?

Lacking context, eg where is front or rear?

Not intuitive to use in factories

Quite intuitive, but no control

I would be afraid that it is not very readable, but like 
that the location is the same

Feels very awkward

The layout is too simple

ERROR LOG

Go back to error log, time since last standstill, time since this unique error, how often it occurred, should we do anything to the machine 



VISUALISE 3D

right, left, front and back is different from every direction, saves time if that is clear, pinpointing where the error is could be faster
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2.3: PMI analysis of feedback
Feedback is divided into positive (plus), negative (minus) and interesting comments

�� How intuitive do you think the following visualizations represent different KPIs?



Rate them from 1-5

1: not intuitive

5: very intuitive

58.8%
OEE

performance 94.3%
quality 66.5%

availability 93.7%
P Q A

58.8% 93.7% 94.3% 66.5%

=

OEE Availability QualityPerformance

x x

Overall equipment effectiveness: 
% of manufacturing time that is 
truly productive

3.1 3.2 3.3

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

Colors are stacked

Very cluttered and stacked

No numbers so not very clear

More clear than the other one, OEE is the most 
important one. 

Very cluttered 

Nicely structured

(4 for representation but very hard to see)

PLUS

INTERESTING

MINUS

Can’t see the exact number
Can be more abstract.

Because the circles are different sizes, maybe one is 
more important, hierarchy is important

Like it, looks like the original one, what a 
percentage means. I would like the explanation the 
be there more obvious

Pretty clear with the calculations, this is most 
intuitive only flip it around, I like it to be round instead 
of half circles

Most clear, i like it

The P,Q,A are unclear, and text on the right is 
confusing.

The most important (OEE) is the smallest circle? 

Too close, needs space in between circles

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

GRAPH

The same as 3.2 but less intuitive

NIce visuals, maybe it would take a lot of space but 
its very intuitive, the circular thing is nice if it would 
be the same as what you are packing

standstill

53s

am
ou

nt

time4

It is very clear what everything is 

3.63.53.4

PLUS

INTERESTING

MINUS

PRODUCTS 


DONE

Instantly clear

CASES

DONE

739

It shades down, it is not as visible as i would like

119

I dont understand anything 
I don’t understand anything 

x

x

AVAILABILITY

95%

PERFOMANCE 

90%

Too many crocked words, I don’t understand

QUALITY

80%

OEE

75%

The vertical layout is less readable and the color 
contrast is less clear.

GRAPH

The icons seems too abstract and I don’t know 
what they are.

Lower opacity makes it hard to read. Yes, maybe 
those are less important, but you should still be 
able to read it well if you want to know it

This is too artistic to me and less 
understandable.

=

Good for a vertical screen

Amount 4, 53 sec time? what does this mean? 
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2.4: PMI analysis of feedback
Feedback is divided into positive (plus), negative (minus) and interesting comments

Might not work for everyone 

I click what I want to see

I like that when you click on it, it would be bigger

PLUS

INTERESTING

MINUS

Very detailed and every information can be shown.

I don’t see anything special

I like the search bar

4.3

Very good, shows me not too much info but gives extra info

4.2

Intuitive yes, not very easy to use

PLUS

INTERESTING

MINUS

Not very intuitive, because I have to know what i 
am looking for

Okay, intuitive but not clear

Nice

4.1

Too many things going on

I would like them to be all present

345

PLUS

INTERESTING

MINUS

XXX
XXX

Rejected cases

Cases done

60%

XXOutfeed cases

XXX

Key Performance Indicators

XX

Standstill time

4.2

9

I like it less, because it is a lot of information all together

Cases done over time

60

Key Performance Indicators

Rejected cases

Search KPI...

346

Favorite, overview and you can get into detail but not 
overwhelmed

XX

Outfeed cases

Standstill time

Machine settings

Quite a lot of information, I like the way it is visualized (in and out) but very 
cluttered

It has potential, but it is not very clear at first sight, it does explain 
the difference but you really need the time to look at it.

PLUS

INTERESTING

MINUS

More intuitive in the form of a machine, but it is a lot of info

I don’t feel I can understand this if I don’t know how the system works.

4.4

??

129

119

10

739

0

739

OEE

75%

QUALITY

80%

PERFOMANCE 

90%

AVAILABILITY

95%

40 M
A

X
 S

P
E

E
D

53s

am
ou

nt

time4
standstill

kpi

=

x

x

start

end now

8:37

IN

REJECTED

OUT

Very overwhelming, what needs my attention first? 

�� How intuitive do you find these visualizations of KPI to use? 



Rate them from 1-5

1: not intuitive

5: very intuitive
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2.5: PMI analysis of feedback
Feedback is divided into positive (plus), negative (minus) and interesting comments

Quick handler

Earning batches when completing tasks correctly Positive feedbackHealthy competition between colleagues 

YOU
WEEKLY GOAL 
PER PERSON

WEEKLY RANKING
1st 2nd 3rd

YOU

YOU ARE DOING GREAT! 

There seems to occur a lot of 
errors at the vacuum. You can 
improve it!

5.1 5.2 5.3

I like badges and collecting stuff so this is good to me

This might be too stressful and can have contrary 
effects.

This gives less feeling of achievement to me 
compared to others.

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

Yes I like this, it would make me happy but 
eventually I would ignore it

If the machine would fail, then I would feel bad 
about myself

I like this, it is familiar, because it is used in games

Demotivating if you are very much behind I would 
just give up, if I am first. I would not help the 
second one. 

Comparing it to personal previous weeks would 
be nice

I like it, it motivates people, however it is very 
hard within this machine,

ii it is fix 10 errors, this is not good. Really nice but 
hard to implement

Okay, but yeah

Not very motivating if you are last

Badges is nice, but not wow 

I don’t like this

It feels that the compagnie just wants me to work more

�� Rate from 1 to 5 how much you think these elements would help you become more motivated at work

Earning daily rewards when reaching daily goal: e.g. to 
complete a game

TAJ MAHAL

22/100 pieces collected!

CONGRATULATIONS! You have obtained today’s piece

5.4

Helpful, friendly guidance HMI focused on mindfulness (minimal cognitive load)

?

Click on the

question 
mark

if you need 
any help! 

32
There seems to occur a lot of 
errors at the vacuum. You can 
improve it!

Availability

5.5 5.6

The effects might differ between people.

This feels less effective than others.

Not sure what all the icons mean, but I like it for its 
aesthetics.

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

I like the calmness, most of the time you cant 
really do much about it. As long as there is an 
option to go into depth

I like Boxie, I am afraid that it wouldn't help too 
much

I like that you do this over days, I would feel that 
every day I am contributing and building up

Environment doesn’t really fit

The fact that I can get guidance is very nice, no 
matter in what shape

Like the idea of an artwork

The least input as possible, that’s nice

Puzzle is cuter and adds something nice

Bot is nice, better interaction then a message

Nice, not very motivating

This would be nice, but doesn't really help me to 
get more motivatedIt depends on the image, but very cute
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�� Rate from 1 to 5 how much you think these elements would help you become more confident at making decisions at work

2.6: PMI analysis of feedback
Feedback is divided into positive (plus), negative (minus) and interesting comments

I like the celebration

False hope don’t really know if you fix the error, that takes time. If you find a standstill and 
change something and then it is fixed after a while, then to get a batch would be very nice

I like it, but after a while it wouldn’t do anything, but I like the button

I fixed it!

PLUS

INTERESTING

MINUS

Button to confirm and celebrate that you fixed the error

If you have good animations this could work

This is the nicest oneLike this one most, usually if you are trained by 
someone with experience you get nice tips Nice that it is also from other operators

Because someone tells me what to do, would make 
me feel confident

Provide a guided tutorial on the dashboard

Good for specific issues and help me feel confident 
because of the solutions from others.

PLUS

INTERESTING

MINUS

PLUS

INTERESTING

MINUS

There might not be solutions for tricky issues.

I would like to have a backup

Provide an initial workshop on how to use the 
machine + HMI

If mine is the same as the suggested it would feel good. 

PLUS

INTERESTING

MINUS

Check on the dashboard suggested solutions on how to fix 
errors (from the manufacturer and from other operators)

I like it, but also feel like I am just standing 
there, maybe with really small videos and to 
step by step see everything

6.2 6.36.1

With a workshop, I think I would feel 
prepared, in a workshop you cant do 
anything wrong

I don’t know if many people would do this, but can be 
very helpful if available

5.7


