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Learning Goals
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ÁWpfgtuvcpf"ҿ

what design is about

principles of aesthetics

the complexity of design

design methods

basics of composition, color, and shapes

ÁDg"cdng"vq"gzrnckp"ҿ

how to apply design methods

how to derive interface and interaction designs



Defining Design
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ÁDesign is 

a plan of the construction of an artifact and the implementation of a design process and 

vjg"cevkxkv{"qh"fgukipkpi"*ҵGestaltungҶ+

The research around planning is referring to the exploration of design spaces 

or the result of that plan ykvj"c"hqto"qh"cp"qdlgev"qt"u{uvgo""*ҵIguvcnvҶ+"g0i0."c"rtqfwev."

implementation, or prototype

The research around the results is referring to the exploration of design prototypes

ÁThere are two dominant but different views of the design process

Rational model: the problem-solving view (e.g., in industry and research)

Action -centric model : the design process is improvised, and the designer only uses 

creativity and emotions (e.g., in art and play)



Rational Model
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Image Source Image Source https://www.flickr.com/photos/kotomi -jewelry/12274531886 by Kotomi_

https://www.pexels.com/de -de/foto/menschen -arbeiten-fenster-glucklich-3182804/ by fauxels



Action-Centric Model
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Images from https://pxhere.com/de/photo/975666 , https://pxhere.com/de/photo/1291811

https://pxhere.com/de/photo/975666
https://pxhere.com/de/photo/1291811


Boredom & Despair
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Images from: https://pxhere.com/de/photo/1153737 , https://pxhere.com/de/photo/1263739

https://pxhere.com/de/photo/1153737
https://pxhere.com/de/photo/1263739


Contemplation & Despair
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Image from: Johann Brandstetter/ akg-images, Von Bundesarchiv, Bild 101I-621-2930-32 / Walther / CC-BY-SA 3.0, CC BY-SA 3.0 de, 
https://commons.wikimedia.org/w/index.php?curid=5413118

https://commons.wikimedia.org/w/index.php?curid=5413118


Love & Belief
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Images from: https://pxhere.com/de/photo/835669 , https://commons.wikimedia.org/wiki/File:Creaci%C3%B3n_de_Ad%C3%A1m.jpg

https://pxhere.com/de/photo/835669
https://commons.wikimedia.org/wiki/File:Creaci%C3%B3n_de_Ad%C3%A1m.jpg


Dimensions of Interaction Design
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ÁWords: They should communicate information to the user but not too much 

information. e.g., taglines, paragraphs, slogans etc.

ÁVisual representation : It includes all graphical elements like images, emojis, icons 

etc.

ÁPhysical objects or space : It includes portability and flexibility of the applications.

ÁTime: It refers media that changes With time. For e.g. Animation, Sound, Videos 

etc.

ÁBehavior: It includes How do user perform actions on websites? How do users 

operate the product? It includes reactions and feedbacks of the user.



Interaction Framework
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Graphic by https://de.slideshare.net/VrushaliDhanokar/human -computer-interaction -interaction -design
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https://de.slideshare.net/VrushaliDhanokar/human-computer-interaction-interaction-design


WIMP Interface Design
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ÁWindow

Single Document Interface (SDI): e.g., one document open at a time (Word)

Multiple Document Interface (MDI): e.g., multiple documents open at a time (Excel)

Tabbed Document Interface (TDI): e.g., multiple tabs open at a time (Browser)

ÁIcons

Graphical Representation: Warnings."Gttqtu."Uvcvwu."Xqnwog."YkHk."Urgcmgt.ҿ

ÁMenu

Single: Confirmation Dialogue

Sequential/Linear Menu: Dropdown Menu

Simultaneous Menu: Multiple Radio Buttons

Function/Hierarchical Menu: Context menu (right click in Windows)

ÁPointer

The cursor

Della Silva, C. (2015). TactiForm : a touch sensitive actuated shape display as a dynamic interactive user interface for geospatial visual analytic systems. ResearchGate. Retrievedfrom
https://www.researchgate.net/publication/290180604_TactiForm_a_touch_sensitive_actuated_shape_display_as_a_dynamic_interactiv e_user_interface_for_geospatial_visual_analytic_syst
ems/figures?lo=1&utm_source=google&utm_medium=organic



Design Systems
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https://best10.club/category.php/ui+library+for+react/?v=bc_v2_4

https://best10.club/category.php/ui+library+for+react/?v=bc_v2_4


Front-End: Bootstrap
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ÁPowerful, extensible, and 

feature-packed frontend toolkit 

for web (JavaScript/HTML/CSS)

ÁDesign templates for 

typography, forms, buttons, 

navigation, and other interface 

components

ÁMobile-htkgpfn{1ҶOqdkng-hktuvҶ

https://getbootstrap.com/ and https://www.uplabs.com/posts/bootstrap -4-all-components

https://getbootstrap.com/
https://www.uplabs.com/posts/bootstrap-4-all-components
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Image from: https://getbootstrap.com/

https://getbootstrap.com/
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Animation from: https://retool.com/

https://retool.com/
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Usability and the Signs of Beauty

Aesthetics
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Aesthetics
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ÁAesthetics are strongly tied to emotions 

e.g., the emotion of disgust has been evolved in order to avoid 
several harmful actions such as infectious diseases due to 
contact with spoiled foods, feces, and decaying bodies.

ÁHuman societies have some form of art  

The universality of strong emotions associated with art suggests 
that art is related to evolutionary adaptations

ÁEmotion from behavior such as pleasure from sex, eating 
sweets, fatty foods, the fear of spiders, snakes, or the dark are all 
related to evolutionary aesthetics

ÁThere are assumptions that certain aesthetic properties from 
nature are perceived as (visually) appealing across all species 
(e.g., high energy food, the color blue."ҿ+



What is Aesthetics ?
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Human Factors /
Personal Preferences

Emotions

Functionality

Aesthetics can
be found
somewhere here

https://pxhere.com/de/photo/1013318

CrisNYCa, CC BY-SA 4.0 
<https://creativecommons.org/licenses/by -
sa/4.0>, via Wikimedia Commons

https://pxhere.com/de/photo/108654
6



Interplay between Usability and Aesthetics
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Hamborg, K. C., Hülsmann, J., & Kaspar, K. (2014). The interplay between usability and aesthetics: More evidence for the. What Is Usable Is BeautifulòôNotion, 2014.



Aesthetics

Prof. Dr. Valentin Schwind 21Aesthetics

ÁAesthetic design can improve usability by creating a positive first impression, 

tgfwekpi"rgtegkxgf"eqorngzkv{."cpf"kpetgcukpi"wugt"ucvkuhcevkqp"*ҵcguvjgvkeҭ

wucdknkv{"ghhgevҶ+0"

ÁAesthetics can evoke emotions that contribute to a positive (or negative) 

experience and user satisfaction.

ÁVisually pleasing designs can make users more tolerant of minor usability issues.

ÁUsers often perceive aesthetically pleasing designs as more usable.

ÁAesthetic interfaces can be more engaging and can encourage longer interaction 

times

ÁAesthetic interfaces are perceived as more attractive .
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Attractive things work better.



Attractiveness and Usability
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ÁThe design elements such as color, layout, typography, 
imagery, and overall composition contribute to the 
attractiveness of an interface

ÁAttractiveness and usability are the two most important 
factors in assessing the overall user experience

ÁAttractiveness is inherently subjective and can vary from 
person to person

ÁPersonal preferences, experiences, and expectations can all 
influence an individual's perception of attractiveness.

However, it highly depends on the cognitive style of a person

Kurosu, Masaaki; Kashimura, Kaori (1995). "Apparent Usability vs. Inherent Usability: Experimental Analysis on the Determinants

of the Apparent Usability". Conference Companion on Human Factors in Computing Systems. CHI '95. New York, NY, USA: ACM: 

292ï293. doi:10.1145/223355.223680. ISBN 978-0-89791-755-1.

Images from: https://mimoucadesign.com/kitchen -
design/
https://www.tripadvisor.es/LocationPhotoDirectLink -
g187309-d19446819-i439562817-
Ha_Vietnamese_Cuisine-
Munich_Upper_Bavaria_Bavaria.html

https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1145%2F223355.223680
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-89791-755-1
https://mimoucadesign.com/kitchen-design/
https://mimoucadesign.com/kitchen-design/
https://www.tripadvisor.es/LocationPhotoDirectLink-g187309-d19446819-i439562817-Ha_Vietnamese_Cuisine-Munich_Upper_Bavaria_Bavaria.html
https://www.tripadvisor.es/LocationPhotoDirectLink-g187309-d19446819-i439562817-Ha_Vietnamese_Cuisine-Munich_Upper_Bavaria_Bavaria.html
https://www.tripadvisor.es/LocationPhotoDirectLink-g187309-d19446819-i439562817-Ha_Vietnamese_Cuisine-Munich_Upper_Bavaria_Bavaria.html
https://www.tripadvisor.es/LocationPhotoDirectLink-g187309-d19446819-i439562817-Ha_Vietnamese_Cuisine-Munich_Upper_Bavaria_Bavaria.html


Cognitive Style
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ÁCognitive style or thinking style is a concept used in cognitive psychology to describe the 
way how individuals think, perceive, and remember information

ÁCognitive styles analysis (CSA) by Richard J. Riding can measure of cognitive styles and 
proposes a two-dimensional model:

The Wholistic -Analytical Dimension (W-A) is how an individual will organize and structure 
incoming information. The wholistic style approaches new information with an overall view, 
seeing information as a complete picture in contrast to the analytical style which takes apart 
informaton in order to process it

The Verbal-Imagery Dimension (V-I) focuses on how an individual thinks about information, 
their mental processes and their memory. The verbaliser sees information and thinks about it 
in terms of words while an imager thinks of information visually, with an image or picture in 
mind.

Riding, R.J., and Cheema, I. "Cognitive styles - An overview and integration", Educational Psychology (11:3/4) 1991, pp 193ï215.

Riding, R.J., and Sadler-Smith, E. "Type of instructional material, cognitive style and learning performance", Educational Studies (18:3) 1992, pp 323ï340.



The CSA Test
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ÁA computer records the latency of responses 

ÁThe first sub -test (about 12 min) assesses the Verbal-
Imagery ratio by presenting 48 statements, one at a time, to 
be judged true or false

A low ratio indicates a Verbalizer and a high ratio, an Imager 
person.

ÁThe second sub-test (3 mins) presents twenty items 
containing pairs of complex geometric figures that the 
individual is required to judge as either the same or different

ÁThe third sub -test (3 mins) presents twenty items, each 
comprising a simple geometrical shape (e.g., a square or 
triangle) and a complex geometrical figure

A low ratio in the  2nd and 3rd sub-test corresponds to a 
Wholist and a high ratio to an Analytic person.



Cognitive Styles Analysis

Prof. Dr. Valentin Schwind 26Aesthetics

https://www.researchgate.net/publication/260147015_Towards_Modelling_Web_Search_Behaviour_Integrating_Users%27_Cognitive_Styles/ figures?lo=1



The Six Universal Aesthetics

Prof. Dr. Valentin Schwind 27Aesthetics

1. Expertise: Humans cultivate, recognize, and admire technical artistic skills

2. Nonutilitarian pleasure : People enjoy art for art's sake, and do not demand that it 
keep them warm or put food on the table

3. Style: Artistic objects and performances satisfy rules of composition that place 
them in a recognizable style

4. Criticism : People judge, appreciate, and interpret works of art

5. Imitation : With a few important exceptions like abstract painting, works of art 
simulate experiences of the world

6. Special focus : Art is set aside from ordinary life and made a dramatic focus of 
experience

Denis Dutton, 'Aesthetic Universals', in The Routledge Companion to Aesthetics, edited by Berys Gaut and Dominic McIver Lopes, (2001), London and New York: Routledge, pp.



Evolutionary Aesthetics
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ÁAesthetic preferences evolved to enhance survival and reproductive success

ÁColor preference, shapes, emotional ties with objects and animals, preferred mate 

body ratios and many other aesthetic aspects but not all can be explained with 

reference to human evolution

ÁSuch evolutionary based preferences are not necessarily static but may vary 

depending on environmental cues and food resources . Some examples:

Availability of food kphnwgpeguҿ

which body size is attractive which may have evolutionary reasons 

high food availability Ą low BMI preferences

low food availability Ą high BMI preferences

which environment we instinctively prefer
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Image from Microsoft: Windows XP official bliss wallpaper.
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Symmetry, Simplicity , and Self-Similarity
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ÁSymmetry : Symmetrical objects and designs are often 

perceived as beautiful. 

Symmetry can convey balance, harmony, and order

ÁSimplicity : Simple designs that are not mentally demanding 

are frequently seen as more aesthetically pleasing

Cnkipgf"ykvj"vjg"okpkocnkuv"fgukip"rtkpekrng"vjcv"ҵnguu"ku"oqtgҶ

ÁSelf-Similarity : Signs of self-organization (created by 

lowest-energy configurations or non-entropical systems), 

are perceived as pleasant

Typically found in nature, fractals, or natural proportions

Image from:  cyclonebill , CC BY-SA 2.0  via 
Wikimedia Commons



Golden Ratio
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ÁAlso called ʉ, the golden mean or golden section .

ÁIn mathematics, two quantities are in the golden ratio if 
their ratio is the same as the ratio of their sum to the larger 
of the two quantities. 

ÁSome argue that the golden ratio is a universal law of 
structure and visual harmony

ÁStudies by psychologists found a preference for rectangle 
ratios centered on the golden ratio

ÁLater attempts to test such related hypotheses remain 
inconclusive

ÁArtists and designers consider the ratio to be aesthetically 
pleasing and as a sign of beauty

Von Der ursprünglich hochladende Benutzer war Galilea in der 
Wikipedia auf Deutsch - Übertragen aus de.wikipedia nach 
Commons durch Esculapio mithilfe des CommonsHelper., CC 
BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=6937601



Golden Ratio
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Image from: CarThrottle.com https://static.carthrottle.com/workspace/uploads/memes/aston -martin-db9-golden-ratio--54e8a82f86165.jpg

https://static.carthrottle.com/workspace/uploads/memes/aston-martin-db9-golden-ratio--54e8a82f86165.jpg


Composition and Shapes
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Image Source https://www.needpix.com/photo/710589/fibonacci -spiral-science-golden-ratio-nature-math-mathematics -sequence

ca. 38.2% ca. 61.8%



https://obamawhitehouse.archives.gov/photos -and-video/2013 -photos
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https://obamawhitehouse.archives.gov/photos-and-video/2013-photos


https://obamawhitehouse.archives.gov/photos -and-video/2013 -photos
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https://obamawhitehouse.archives.gov/photos-and-video/2013-photos
https://obamawhitehouse.archives.gov/photos-and-video/2013-photos


Golden Ratio in Products
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Images from tinder.com, apple.com, harley-davidson.com  



Influence of Composition
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Image from: Sony
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Golden Ratio and the Human Face
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Images from http://www.beautyanalysis.com/index2_mba.htm

http://www.beautyanalysis.com/index2_mba.htm


OctswctfvұuGolden Phi Mask
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ÁThe basic framework of the human face is a golden decagon matrix 

Á64"ҵugeqpfct{Ҷ"Iqnfgp"Fgeciqpu."ctg"ocvjgocvkecnn{"cpf"igqogvtkecnn{"wpkswgn{"

positioned

ÁRegardless of the race or gender, the masks fit attractively perceived faces


