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cognition, context, convention, shared knowledge, working memory 
 
Using insights from cognitive psychology this paper develops a theoretical orientation to graphic design critical 
of Bertin’s structuralist doctrines, but highly respectful of the insights offered by art historians like Ernst 
Gombrich, who stress the sociality and cultural contingency of visual forms. The paper discusses the 
constraints imposed by cultural expectations as well as the universal constraints imposed by working memory. 
Cognitive science has found that closure must occur in any perception within a stringent time limitation of just a 
few seconds. While this time limitation cannot be overcome directly, the designer can employ culturally 
conditioned devices that minimize its adverse effects. This speed-up effort can be aided by taking into account 
the finding that visual experience is unconsciously attended by a verbal component – a duality that should be 
exploited even when designing a mute visual artifact such as a poster. In sum, perception is construction, and 
an effective graphic can overcome the inherent polysemy of signs and forms only by exploiting the shared 
knowledge that is quickly available to the viewer’s mind within a specific cultural moment. Visual examples, 
including subway maps, and an 1869 historical map are used to illustrate the key concepts of the paper. 

References 

BADDELEY, A. D. 1999. Essentials of human memory. Hove, UK: Psychology Press. 

BERTIN, J. 1983. Semiology of graphics. Madison, WI: The University of Wisconsin Press. 

BUTTER, C. M. 2011. Crossing cultural borders universals in art and their biological roots. 
CreateSpace. 

CANHAM, M. & HEGARTY, M. 2010. Effects of knowledge and display design on comprehension of 
complex graphics. Learning and instruction, 20 (2), 155-166. 

CARPENTER, P. A. & SHAH, P. 1998. A model of the perceptual and conceptual processes in 
graph comprehension. Journal of experimental psychology: applied, 4 (2), 75-100. 

CASNER, S. M. & LARKIN, H. 1989. Cognitive efficiency considerations for good graphic design. 
Proceedings of the eleventh annual meeting of the cognitive science society, 275-282. Hillsdale, 
NJ: Erlbaum. 

CLEVELAND, W. S. & MCGILL, R. 1984. Graphical perception: theory, experimentation, and 
application to the development of graphical methods. Journal of the American statistical 
association, 79 (387), 531-554. 

COOK, M. P. 2006. Visual representations in science education: The influence of prior knowledge 
and cognitive load theory on instructional design principles. Science education, 90 (6), 1073-
1091. 

COX, A. 2012. Eyeo2012 – Amanda Cox. In: Vimeo. <https://vimeo.com/45537437>, 10/07/2012. 

GEARY, D. C.; BOW-THOMAS, C. C.; LIU, F. & SIEGLER, R. S. 1996. Development of arithmetical 
competencies in Chinese and American children: influence of age, language, and schooling. 
Child development, 67 (5), 2022-2044. 



Pino Trogu | The double constraints of convention and cognition in successful graphic design

	
  
6º Congresso Internacional de Design da Informação | 5º InfoDesign Brasil | 6º Congic 
6th Information Design International Conference | 5th InfoDesign Brazil | 6th Congic 

GEICO 2012. The gecko journey commercials, The Martin Agency. In: youtube.com. 
<http://www.youtube.com/playlist?list=PL48CEA17B9558F0B7>, 18/09/2012. 

GOMBRICH, E. H. 1960. Art and illusion: a study in the psychology of pictorial representation. 
Princeton: Princeton University Press. 

GOMBRICH, E. H. 1982. The image and the eye: further studies in the psychology of pictorial 
representation. Oxford: Phaidon. 

GOMBRICH, E. H. 1996. The miracle at Chauvet. In: The New York Review of Books. 
<http://www.nybooks.com/articles/archives/1996/nov/14/the-miracle-at-chauvet>, 14/11/1996. 

HELLER, S. 2011. Ahead of its time: an icon goes digital. In: T magazine blogs: design. 
<http://tmagazine.blogs.nytimes.com/2011/09/16/ahead-of-its-time-an-icon-goes-digital>, 
16/09/2011. 

HINZE, S. R.; RAPPA, D. N.; WILLIAMSON, V. M.; SHULTZ, M. J.; DESLONGCHAMPS, G. & 
WILLIAMSON, K. C. 2013. Beyond ball-and-stick: students’ processing of novel STEM 
visualizations. Learning and instruction, 26, 12-21. 

LOGIE, R. H. 1996. The seven ages of working memory. In J. T. Richardson, L. H. Robert, E. R. 
Stoltzfus, L. Hasher, R. T. Zacks, & R. W. Engle, Working memory and human cognition: 31-65. 
New York: Oxford University Press. 

LLOYD, P. B. & OVENDEN, M. 2012. Vignelli transit maps. Rochester, New York: RIT Cary Graphic 
Arts Press. 

MILLER, G. A. 1956. The magical number seven, plus or minus two: some limits on our capacity for 
processing information. Psychological review, 63 (2), 81-97. 

MILLER, G. A. 1999. On knowing a word. Annual review of psychology, 50, 1-19. 

MINARD, C. J. 1869. Tableaux graphiques et cartes figuratives de M. Minard, 1845-1869. Paris: 
Bibliotèque de l’école nationale des pontes et chaussées. 

NOIZET, G. & PYNTE, J. 1976. Implicit labelling and readiness for pronunciation during the 
perceptual process. Perception, 5 (2), 217-223. 

NORMAN, D. A. 1988. The design of everyday things. New York: Doubleday. 

PLAYFAIR, W. 1786. Commercial and political atlas: representing, by copper-plate charts, the 
progress of the commerce, revenues, expenditure, and debts of England, during the whole of the 
eighteenth century. London: Corry. 

ROSCH, E. & LLOYD, B. B. (Eds.) 1978. Cognition and categorization. Hillsdale, NJ: Erlbaum. 

SELLARS, W. 1956. Empiricism and the philosophy of mind. In: E. Feigl & M. Scriven (Eds.), 
Minnesota studies in the philosophy of science, Volume I: The foundations of science and the 
concepts of psychology and psychoanalysis: 253-329. Minneapolis, MN: University of Minnesota 
Press. 

TUFTE, E. R. 2006. Beautiful evidence. Cheshire, CT: Graphics Press LLC. 

VAN DER HELM, P. A. & LEEUWENBERG, E. L. 1991. Accessibility: a criterion for regularity and 
hierarchy in visual pattern codes. Journal of mathematical psychology, 35, 151-213. 

WARE, C. 2008. Visual thinking for design. Burlington, MA: Morgan Kaufmann. 

Special thanks 

Prof.  E.D. Hirsch, Jr. – Charlottesville, Virginia, USA 

About the author 

Pino Trogu, Assistant Professor of Information Design, San Francisco State University, USA. 

trogu@sfsu.edu  design.sfsu.edu  trogu.com 

http://design.sfsu.edu
http://www.trogu.com


cidi2013 / trogu - 01 cidi2013 / trogu - 02 cidi2013 / trogu - 03 cidi2013 / trogu - 04 cidi2013 / trogu - 05 cidi2013 / trogu - 06

cidi2013 / trogu - 07 cidi2013 / trogu - 08 cidi2013 / trogu - 09 cidi2013 / trogu - 10 cidi2013 / trogu - 11 cidi2013 / trogu - 12

cidi2013 / trogu - 13 cidi2013 / trogu - 14 cidi2013 / trogu - 15 cidi2013 / trogu - 16 cidi2013 / trogu - 17 cidi2013 / trogu - 18

cidi2013 / trogu - 19 cidi2013 / trogu - 20 cidi2013 / trogu - 21 cidi2013 / trogu - 22 cidi2013 / trogu - 23 cidi2013 / trogu - 24

cidi2013 / trogu - 25 cidi2013 / trogu - 26 cidi2013 / trogu - 27 cidi2013 / trogu - 28 cidi2013 / trogu - 29 cidi2013 / trogu - 30

cidi2013 / trogu - 31 cidi2013 / trogu - 32 cidi2013 / trogu - 33 cidi2013 / trogu - 34 cidi2013 / trogu - 35 cidi2013 / trogu - 36

cidi2013 / trogu - 37 cidi2013 / trogu - 38 cidi2013 / trogu - 39 cidi2013 / trogu - 40 cidi2013 / trogu - 41 cidi2013 / trogu - 42

cidi2013 / trogu - 43 cidi2013 / trogu - 44 cidi2013 / trogu - 45 cidi2013 / trogu - 46 cidi2013 / trogu - 47 cidi2013 / trogu - 48

ptrogu
Text Box
Pino Trogu | The double constraints of convention and cognition in successful graphic design | CIDI 2013 – Recife, Brazil. September 10-13                Slides 01-48



cidi2013 / trogu - 49 cidi2013 / trogu - 50 cidi2013 / trogu - 51 cidi2013 / trogu - 52 cidi2013 / trogu - 53 cidi2013 / trogu - 54

cidi2013 / trogu - 55 cidi2013 / trogu - 56 cidi2013 / trogu - 57 cidi2013 / trogu - 58 cidi2013 / trogu - 59 cidi2013 / trogu - 60

cidi2013 / trogu - 61 cidi2013 / trogu - 62 cidi2013 / trogu - 63 cidi2013 / trogu - 64 cidi2013 / trogu - 65 cidi2013 / trogu - 66

cidi2013 / trogu - 67 cidi2013 / trogu - 68 cidi2013 / trogu - 69 cidi2013 / trogu - 70 cidi2013 / trogu - 71 cidi2013 / trogu - 72

cidi2013 / trogu - 73 cidi2013 / trogu - 74 cidi2013 / trogu - 75 cidi2013 / trogu - 76 cidi2013 / trogu - 77 cidi2013 / trogu - 78

cidi2013 / trogu - 79 cidi2013 / trogu - 80 cidi2013 / trogu - 81 cidi2013 / trogu - 82 cidi2013 / trogu - 83 cidi2013 / trogu - 84

cidi2013 / trogu - 85 cidi2013 / trogu - 86 cidi2013 / trogu - 87 cidi2013 / trogu - 88 cidi2013 / trogu - 89 cidi2013 / trogu - 90

cidi2013 / trogu - 91 cidi2013 / trogu - 92 cidi2013 / trogu - 93 cidi2013 / trogu - 94 cidi2013 / trogu - 95 cidi2013 / trogu - 96

ptrogu
Text Box
Pino Trogu | The double constraints of convention and cognition in successful graphic design | CIDI 2013 – Recife, Brazil. September 10-13                Slides 49-96




