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computer interaction. John Wiley & Sons. Chapter 11 DESIGN, PROTOTYPING and CONSTRUCTION



Where are we: Aim/Learning Outcomes

• Define, prioritize, and communicate user-friendly design for 
interactive systems

• Evaluate and argue for a certain design solution among alternative 
solutions

• Make a design specification for a user interface

• Construct an interactive interface prototype in a computer tool

• Plan, implement and communicate a usability test
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Where are we: Course info 

• 4 – Lectures

▪ Introduction to TDDD60/TDP022 & 
HCD

▪ User studies and personas

▪ Concept design and interface design

▪ Prototyping & User testing

• Inspiration and width

Loosely linked to the work in the course

• Practical tips

• May contain some exercises/practical work

• Do NOT replace course literature
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Where are we: Course info 
⁃ Föreläsningar VT19

⁃ Alla PDF från föreläsningarna kommer läggas ut i samband med att

föreläsningen hålls.

⁃ Introduktion Kursorganisation: PDF, Introduktion till HCD: PDF, 

Läshänvisning: Sid 5-11 och 15-37 i Arvola (2014)

⁃ Användarstudier och Personor: PDF, Läshänvisning: Sid 39-94 i Arvola 

(2014)

⁃ Konceptdesign och gränssnittsdesign: PDF, Läshänvisning: Sid 85-130 

och 143-146 i Arvola (2014)

⁃ Prototypning: Läshänvisning: Sid 11-15, 131-134 och 146-148 i Arvola 

(2014)

⁃ Användbarhetstest: Läshänvisning: Sid 134-143 och 151-152 i Arvola 

(2014)

https://www.ida.liu.se/~TDP022/material/kursintro19-d-ip-Part-1.pdf
https://www.ida.liu.se/~TDP022/material/fo1-intro-vt19-part-2.pdf
https://www.ida.liu.se/~TDP022/material/AnvandarStudierHCD2019.pdf
https://www.ida.liu.se/~TDP022/material/conceptual-design.pdf


Where are we: Course info 
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Examination 

➢3 assignments .

▪ UPG1: Concept and literature summary

– Task with written report. (U, 3.4.5) 1.5 h

▪ UPG 2 Prototype

– Assignment with written report (submission) and compulsory oral presentation (U, 3,4,5) 
2,5 credits

▪ UPG 3 individual project/course work 

– Written report & Presentation

▪ Each task consists of:

– Compulsory part (for third) with focus on doing and knowledge of the course material

– Optional part (for four and five) which involves deeper processing of the course material 
and the thoughts behind the making

– More information can be found on the course homepage.



Where are we: Course info 

⁃ Deadlines till UPG1

Del A: Litteratursammanfattning. Fredag, 15/2 2019.

Del B: Koncept. Fredag, 15/2 2019.

Valfri del för högre betyg. Fredag 15/3 2019 (slutet av kursen).

⁃ Deadlines till UPG2

Preliminär prototyp- och användbarhetsrapport till opponent. Fredag 8/3 2019.

Del A: Prototyp- och användbarhetsrapport. Fredag 15/3 2019.

Del B: Valfri del för högre betyg. Fredag 15/3 (slutet av kursen).

⁃ Deadlines till UPG3 (IP)

Inlämningsuppgift. Fredag 15/3 (slutet av kursen).

https://www.ida.liu.se/~TDP022/upg1/litteratursammanfattning.sv.shtml
https://www.ida.liu.se/~TDP022/upg1/koncept.sv.shtml
https://www.ida.liu.se/~TDP022/upg1/koncept.sv.shtml


Paper Prototype



Paper Prototype

The presentation/description ‘format’ plays a key role …



Paper Prototype

• The presentation/description ‘format’ plays a key role …

• There are mobile phone and other templates that you 
can print …



Today’s Lecture 

Prototyping and construction 
⁃Why prototype?

⁃What is a prototype? 

⁃ Different kinds of prototyping

low fidelity

high fidelity

⁃ Compromises in prototyping

vertical 

horizontal

⁃ Construction



1. Plan the Human 

Centred Design 

Process

2. Understand and 

Specify the 

Context of Use

3. Specify the user 

requirements

4. Produce design 

solutions to meet 

user requirements

5. Evaluate 

designs against 

requirements

6. Designed 

solution meets 

user requirement

The human-centred design process (ISO 9241-210:2010).

ISO HCD Framework



Concept & ideas

processing &

sketching

details & 

prototype



Concept & ideas

processing &

sketching

details & 

prototype

Expectation vs reality 



WHY PROTOTYPE?
“…the value of prototypes resides less in the models

themselves than in the interactions they invite.”

“…innovative prototypes generate innovative teams. The

prototype plays a more influential role in creating a team

than teams do in creating prototypes.”

Michael Schrage – Serious Play



WHY PROTOTYPE?
“…Prototypes provide the means for examining design 

problems and evaluating solutions. Selecting the focus of a 

prototype is the art of identifying the most important open 

design questions.”

Houde and Hill – What do Prototypes Prototype?



WHY PROTOTYPE?
Enlightened trial and error succeeds over the planning of the 

flawless intellect

David Kelley- Founder IDEO
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WHY PROTOTYPE?

⁃ Evaluation and feedback are central to interaction design

⁃ Stakeholders can see, hold, interact with a prototype more easily than 

a document or a drawing

⁃ Team members can communicate effectively

⁃ You can test out ideas for yourself

⁃ It encourages reflection: very important aspect of design 

⁃ Prototypes answer questions, and support designers in choosing 

between alternatives 



Prototyp (SAOL)
⁃ originalmodell som utgör mall vid serietillverkning; 

normal, likare



What is a prototype?

In other design fields a prototype is a small-scale model:

⁃ a miniature car

⁃ a miniature building or town

⁃ the examples here come 
from a 3D printer

Fig. 11.1  Colour output from a 3D printer; Interaction design: beyond 
human-computer interaction

Fig. 11.1  c) A teddy bear printed from wireframe ; Interaction design: 
beyond human-computer interaction



What is a prototype?

In interaction design it can be (among other things):

⁃ a series of screen sketches

⁃ a storyboard, i.e. a cartoon-like series of scenes 

⁃ a Powerpoint slide show

⁃ a video simulating the use of a system

⁃ a lump of wood (e.g. PalmPilot)

⁃ a cardboard mock-up

⁃ a piece of software with limited functionality written in the target language or in 
another language



What do Prototypes Prototype?

Houde, Stephanie, and Charles Hill. "What do prototypes prototype?." Handbook of Human-Computer 
Interaction (Second Edition). 1997. 367-381.

▪ Role - refers to questions about the function 
that an artifact serves in a user’s life—the way in 
which it is useful to them. 

▪ “Look and feel” - denotes questions about the 
concrete sensory experience of using an 
artifact—what the user looks at, feels and hears 
while using it.

▪ “Implementation” - refers to questions about 
the techniques and components through which 
an artifact performs its function—the “nuts and 
bolts” of how it actually works. 



What do Prototypes Prototype?

Designer and academic Graham Pullin, in -Design Meets Disability (2011):

⁃ feels-like prototype: an ergonomic prototype for physical feeling in hands, 

etc.

⁃ looks-like prototype: an appearance model for form, color, materials, etc.

⁃ works-like prototype: an engineering prototype for electronics and 

electromechanical build, etc.

⁃ behaves-like prototype: an experience prototype for interactions. It may have 

tethers instead of being wireless, or be built larger than the proposed final 

size, but the fundamental user interactions are well-modeled. (p. 138)



Filtering dimensions of prototyping

Table 11.1 ; Interaction design: beyond human-computer interaction



Manifestation dimensions of prototyping



WHAT CAN BE A PROTOTYPE?

⁃ Sketches

⁃ Diagrams & Frameworks

⁃ Hand Made Constructions

⁃Machined Constructions

⁃ Virtual Models

⁃ Graphics

⁃ Packaging

⁃ Spaces

⁃ Role Play, Experiences

⁃ Video

⁃ Technical issues

⁃Work flow, task 

design

⁃ Screen layouts and 

information display

⁃ Difficult, 

controversial, 

critical areas



Prototyping
⁃ Low fidelity prototypes explore initial concepts and broad 

ideas.

⁃ High fidelity prototypes help evaluate "look and feel" and 

functionality.

⁃ The main purpose of prototyping is to evaluate designs 

with users.



Lo-fi Prototypes

• Usually made from paper or cardboard

• Designed to be produced quickly and thrown 
away after use

• Focuses on underlying design ideas:

–Content

–Form

–Structure

–Functionality

–Navigation



Low-fi Prototyping
⁃ Uses a medium which is unlike the final medium, e.g. paper, cardboard

⁃ Is quick, cheap and easily changed

⁃ Examples:

• sketches of screens, task sequences, etc

• ‘post-it’ notes

• storyboards

• ‘Wizard-of-Oz’



Storyboards
⁃ Often used with scenarios, bringing more 

detail, and a chance to role play

⁃ It is a series of sketches showing how a 

user might progress through a task using 

the device 

⁃ Used early in design



Sketching

⁃ Sketching is 

important to low-

fidelity prototyping

⁃ Don’t be inhibited 

about drawing 

ability. Practice 

simple symbols



Card-based prototypes

⁃ Index cards (3 X 5 inches) 

⁃ Each card represents 

one screen or part of screen

⁃ Often used in website 

development



‘Wizard-of-Oz’ prototyping

⁃ The user thinks they are interacting with a computer, but a developer is responding to 

output rather than the system. 

⁃ Usually done early in design to understand users’ expectations

⁃ What is ‘wrong’ with this approach?

>Blurb blurb

>Do this

>Why?

User



Using Lo-fi Prototypes
⁃ Need to record what happens:  take notes, sound record or use 

video.

⁃ Have 2 designers, one to interact with the user, one to "play 

computer“

⁃ User points to where they would click next.

⁃ Use a narrative:  "You are interested in this shirt, but you want to 

know what sort of material it's made of.  What would you do?



High-fidelity prototyping

⁃ Uses materials that you would expect to be in the final product 

⁃ Prototype looks more like the final system than a low-fidelity version 

⁃ High-fidelity prototypes can be developed by integrating existing 

hardware and software components 

⁃ Danger that users think they have a complete system…….see 

compromises 



Low vs High fidelity 



Compromises in prototyping

⁃ All prototypes involve compromises

⁃ For software-based prototyping maybe there is a slow response? sketchy 
icons? limited functionality? 

⁃ Two common types of compromise

• horizontal: provide a wide range of functions, but with 
little detail

• vertical: provide a lot of detail for only a few functions

⁃ Compromises in prototypes mustn't be ignored. Product needs 
engineering



Conceptual design

⁃ Transform user requirements/needs 

into a conceptual model 

⁃ A conceptual model is an outline of 

what people can do with a product 

and what concepts are needed to 

understand and interact with it

⁃Mood board may be used to capture 

feel

⁃ Consider alternatives: prototyping 

helps



Fidelity and Learning

Source : D-School Design Thinking Playbook





Is there a suitable metaphor?

⁃ Interface metaphors combine familiar 

knowledge with new knowledge in a way 

that will help the user understand the 

product. 

⁃ Three steps: understand functionality, 

identify potential problem areas, generate 

metaphors

⁃ Evaluate metaphors:

• How much structure does it provide?

• How much is relevant to the problem?

• Is it easy to represent?

• Will the audience understand it?

• How extensible is it?

Apple iBooks use a familiar and understandable metaphor of a pine-wood bookshelf to give the user an 
understanding of what is being shown and to be able to relate to it.



Considering interaction and interface types

⁃Which interaction type?

• How the user invokes actions

• Instructing, conversing, 

manipulating or exploring 

⁃Do different interface 

types provide insight?

• shareable, tangible, 

augmented reality, etc. Google+ Snapseed help overlay showing meaning of symbols as well as gestures



Expanding the initial conceptual model

⁃What functions will the product perform? 

• What will the product do and what will the human do (task allocation)?

⁃ How are the functions related to each other? 

• Sequential or parallel?

• Categorisations, e.g. all actions related to privacy on a smartphone

⁃What information is needed?

• What data is required to perform the task? 

• How is this data to be transformed by the system? 



Concrete design

⁃Many aspects to concrete design

• Color, icons, buttons, interaction devices etc.

⁃User characteristics and context

• Accessibility, cross-cultural design

⁃Cultural website guidelines

successful products “are … bundles of social solutions. 

Inventors succeed in a particular culture because they 

understand the values, institutional arrangements, and economic 

notions of that culture.” 



Using scenarios

⁃ Express proposed or imagined situations 

• Used throughout design in various ways

• as a basis for overall design

• scripts for user evaluation of prototypes

• concrete examples of tasks

• as a means of co-operation across  

professional boundaries

⁃ Plus and minus scenarios to explore extreme cases



Generate storyboard from scenario



Generate card-based prototype from use case

Fig. 11 6  Prototype developed for cell phone User Interface5; Interaction design: beyond human-computer interaction



⁃ Use personas, card-based prototypes or 

stickies to model the user experience

⁃ Visual representation called:

• design map 

• customer/user journey map 

• experience map

⁃ Two common representations

• wheel

• timeline

Explore the user’s experience



Human system Coupling

Hutchins, Hollan, and Norman’s Gulf of Evaluation and Gulf of Execution

A- Hutchins, Edwin et al. "Direct manipulation interfaces." Human–Computer Interaction 1.4 (1985): 311-338.
B- Behymer, Kyle J., and John M. Flach. "From autonomous systems to sociotechnical systems: designing effective collaborations." She Ji: The Journal 
of Design, Economics, and Innovation 2.2 (2016): 105-114



An experience map drawn as a wheel

Fig. 11.19 An experience map using a wheel representation ; 
Interaction design: beyond human-computer interaction

LEGO’s experience wheel

https://experiencematters.blog/2009/03/03/legos-building-block-for-good-experiences/


An experience map drawn as a timeline

Fig. 11.19 : b)  An example timeline design map illustrating how to capture 
different issues; Interaction design: beyond human-computer interaction

https://www.sciencedirect.com/science/article/pii/B9780123814180000061

https://www.sciencedirect.com/science/article/pii/B9780123814180000061


What a Prototype Is (and Is Not)

⁃ A simulation of the end product. It is not the end product

⁃ Interactive model with different degree of detailing. It 

does not always look like the end product

⁃ Tests how smoothly and consistently the product's usage 

flow is

⁃ Provides insights on user interaction

⁃ Tests feasibility and usability before writing any code

⁃ Provides unexpected discoveries and innovations

https://www.cs.cmu.edu/~bam/uicourse/Buxton-SketchesPrototypes.pdf

https://www.cs.cmu.edu/~bam/uicourse/Buxton-SketchesPrototypes.pdf


Construction 
⁃ Taking the prototypes (or learning from them) and creating a 

whole

⁃ Quality must be attended to: usability (of course), reliability, 

robustness, maintainability, integrity, portability, efficiency, etc

⁃ Product must be engineered

• Evolutionary prototyping

• ‘Throw-away’ prototyping

https://prototypeinfo.com/evolutionary-prototyping-and-throw-away-

prototyping/

https://prototypeinfo.com/evolutionary-prototyping-and-throw-away-prototyping/


Tools for Prototyping
• Allows easy modification of interface details or functionality

• Allow manipulation of prototype components

• For evolutionary prototypes, allow reuse of code

• Not constrain the designer to default styles for interface 
objects



Three basic types of tools
⁃ Hot spot-based tools that take 

prepared interface drawings / images 

where you then add interactivity. e.g. 

InVision, POP, Flinto, Keynote, 

Powerpoint

⁃ State-based tools with interface 

components e.g. UXPin, Axure RP, 

proto.io, Pixate, Atomic, Indigo Studio, 

Fluid UI, Origami Studio, etc

⁃ Code tools that receive and load 

dynamic data: e.g. Framer, LiveCode, 

Interface Builder, Visual Studio 

Express, Qt Creator, Noodl, etc

proto.io Principle
Indigo 
Studio

Protoshare Pixate HotGloo

Solidify Origami Framer

UXPin Marvel Form

Webflow Justinmind Fluid

Briefs InVision LiveCode

Axure Keynotopia Atomic

QT Creator
Prototyping 
on Paper

Noodl



⁃ Time to create prototype: How long it took me to create 
the prototype once the tool was up and running (this 
was largely influenced by ease of use and learnability); 
shorter times were rated more favourably.

⁃ Fidelity: How well I could simulate the intended 
interactivity of my prototype with the tool (scrolling, 
transitions, flow between pages and states, overall 
display and appearance).

⁃ Collaboration/sharing: Quality of features for sharing 
the prototype with others and/or working collaboratively 
on the prototype.

⁃ Usability testing: Quality of features for conducting 
usability testing with the prototype.

⁃ Support: Amount and quality of tutorials, help 
documentation, libraries (UI elements, widgets, icons), 
templates, etc.

Prototyping Tools with Pros and Cons

https://www.cooper.com/journal/2017/2/designers-toolkit-proto-testing-for-prototypes
https://www.cooper.com/prototyping-tools

Emily Schwartzman  @ Coopers

https://www.cooper.com/journal/2017/2/designers-toolkit-proto-testing-for-prototypes
https://www.cooper.com/prototyping-tools


⁃ Interactions/gestures: Quality of features for adding gesture-
specific interactivity to the prototype.

⁃ Animations: Quality of features for adding animated behaviours 
to screen transitions and individual elements within a screen.

⁃ Device testing: Quality of features for testing the prototype on 
other devices.

⁃ Adaptation: Always choose a tool that you can easily analyse 
and adapt. 

⁃ Usage: check how well it fits with your design process and other 
tools you regularly use. 

⁃ Easiness of Use and Comfort: It should reduce the number of 
steps required for a designer to complete a task rather than 
increasing it.

⁃ Price: Be careful while choosing tools and not be blinded by the 
features.

Prototyping Tools with Pros and Cons

Rajinder Singh : https://blog.prototypr.io/10-best-prototyping-tools-for-ui-ux-designers-in-2018-
6591ea1e2e71

Table :  http://www.prototypingtools.co/

https://blog.prototypr.io/10-best-prototyping-tools-for-ui-ux-designers-in-2018-6591ea1e2e71
http://www.prototypingtools.co/


Axure

https://www.youtube.com/playlist?list=PLTgRMOcmRb3NEqMtKgk-3McDPmHqyH4SM

https://www.youtube.com/playlist?list=PLTgRMOcmRb3NEqMtKgk-3McDPmHqyH4SM


InVision

https://www.youtube.com/watch?v=zNoBmjg-NnQ

http://www.invisionapp.com/

https://www.youtube.com/watch?v=zNoBmjg-NnQ
http://www.invisionapp.com/


UXPin



Principle

https://principleformac.com/

https://www.youtube.com/watch?v=KWGBGTGryFk



Form

https://www.relativewave.com/form/

https://www.relativewave.com/form/


LiveCode



Video Prototypes

⁃ Linear illustrations of how users use the intended system

⁃ Can build on paper prototypes, physical models, existing software and 

images from actual environments

⁃ Start with a scenario and make a picture script for the movie

⁃ Move around parts of the image script to assemble sequences of clips

⁃ Filming the rock in the right order based on the image script, so you do 

not have to cut so much

Example : https://www.youtube.com/watch?v=_5FGeSQ7DBU

https://www.youtube.com/watch?v=_5FGeSQ7DBU


Screencast- aka-

Skärminspelningsprototyp
⁃Movies showing the user interface

Flash

Powerpoint or Keynote with finishing in MovieMaker, iMovie or AfterEffects.

⁃ View a feature that can't be done with papers, models, the Trolley of Oz, 

or analoge video prototypes

⁃ Start with an image script!

⁃ Can be done with stops in each step



Further Reading 

⁃ http://www.inuse.se/blogg/tre-proptptypverktyg-du-inte-far-missa/

⁃ https://blog.prototypr.io/the-7-best-prototyping-tools-for-ui-and-ux-designers-in-

2016-701263ae65e8#.225h06t6s

⁃ http://www.cooper.com/prototyping-tools

⁃ https://medium.com/@msds_branding/5-fantastic-ux-prototyping-tools-part-1-

3a4d05f8801f

⁃ http://ms-ds.com/our-thinking/insights/5-best-ux-prototyping-tools-part-two

⁃ https://uxmag.com/articles/comparing-popular-layer-based-and-code-based-

prototyping-tools

⁃ https://uxmag.com/articles/comparing-four-popular-page–based-interactive-

prototyping-tools

http://www.inuse.se/blogg/tre-proptptypverktyg-du-inte-far-missa/
https://blog.prototypr.io/the-7-best-prototyping-tools-for-ui-and-ux-designers-in-2016-701263ae65e8#.225h06t6s
http://www.cooper.com/prototyping-tools
https://medium.com/@msds_branding/5-fantastic-ux-prototyping-tools-part-1-3a4d05f8801f
http://ms-ds.com/our-thinking/insights/5-best-ux-prototyping-tools-part-two
https://uxmag.com/articles/comparing-popular-layer-based-and-code-based-prototyping-tools
https://uxmag.com/articles/comparing-four-popular-page%E2%80%93based-interactive-prototyping-tools


Summary

⁃ Different kinds of prototyping are used for different purposes and at 

different stages

⁃ Prototypes answer questions

⁃ Two aspects of design: conceptual and concrete

⁃ To generate conceptual design, consider interface metaphors, 

interaction types and interface types 

⁃ Set up user information

⁃ Prototypes enough but no more

⁃ Choose prototyping tools based on needs



Reference 
⁃ Houde, S., and Hill, C., What Do Prototypes Prototype?, in 

Handbook of Human-Computer Interaction (2nd Ed.), M. Helander, 

T. Landauer, and P. Prabhu (eds.): Elsevier Science B. V: 

Amsterdam, 1997.

⁃ Chapter 11 in Preece, J., Rogers, Y. and Sharp, H., 2015. Interaction 

design: beyond human-computer interaction. John Wiley & Sons.



Questions


