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Introduction |

| Basic human perceptual sensitivity to symmetry

(Dehaene et al.)
Is that the case of reading comprehension?
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Introduction |l

Symmetry seems to fit into the conception of

Intuitive aESthEtICS Lavie, T., & Tractinsky, N. (2004). Assessing dimensions of
perceived visual aesthetics of web sites. International
journal of human-computer studies, 60(3), 269-298.

Van Geert, E., & Wagemans, J. (2021). Order,
complexity, and aesthetic preferences for neatly
organized compositions. Psychology of Aesthetics,
Creativity, and the Arts, 15(3), 484.

But see also:

Leder, H., Tinio, P. P., Brieber, D., Kroner, T., Jacobsen, T.,
& Rosenberg, R. (2019). Symmetry is not a universal law
of beauty. Empirical Studies of the Arts, 37(1), 104-114.

Does that have impact on the
comprehension?



Study I: Interface preference and usability depending on symmetry

n=56

Website layout type
- Single column

-  Boxes

- Advenced grid

- Broken grid

Symmetry type

- Translation

- Rotation

- Reflection

- Glide reflection
- Asymmetry

Preference

Tractinsky criteria

- Pleasant

- Clear

- Clean

- Symmetrical

- Creative

- Fascinating

- Use of special effects
- Sophisticated

- Convenient to use

- Easyto use

- Easy to orientate
Lavie, T., & Tractinsky, N. (2004). Assessing dimensions of

perceived visual aesthetics of web sites. International journal
of human-computer studies, 60(3), 269-298.

Ratings: from ’"1-dislike very much’ to ’5-like very much’

Appropriateness for different types of websites (education, finance, etc.)



Preference >3.5 Preference <2.0

3.6 2.0
3.5 2.0
3.5 2.0
3.5 1.8




Study II: Text comprehension depending on layout structure

Study design — online quasi-experiment
*  Working memory test
e Text + comprehension questions
* Question how interesting was the text
e Tractinsky criteria
 Demography

Independent variables
* Two preferred simple alignments
* Two texts (STEM and Humanities): The Geometric Mean and Thor Heyerdahl's Journey with Kon-Tiki

Dependent variables
e 7 comprehension questions for each text
e 1 question about interest in the text
* 4 Tractinsky criteria



Study Il: Sample

n=109 (99 after data cleaning)

Group n Male, | Female, | Age, Mother Problems Hobby: Hobby: Hobby:
% % M(SD) tongue: with reading, |learning, | computer
Latvian, % | reading, % % % games, %
Hum_ 1 |27 44 56 27.9(8.4) |93 7 44 22 30
Hum 2 |24 38 63 246 (7.4) |96 17 42 25 33
STEM_1 |23 43 57 27.8(13.2) |96 9 26 26 30
STEM 2 | 25 56 44 31.1(13.4) |96 4 20 16 24
Education level Education field
100% 100% — I ]
80% 80% -

60%

60%

40%
l Hm B
0% s

Hum_1 Hum_2 STEM 1 STEM_2 Hum_1 Hum_2 STEM_1 STEM_2

40%

20%

0%
B High school EBachelor O Master B Natural Sc. D Engineering O Social @ Humanitarian M Pedagogy

Average time to fill in the questionnaire: 15min (median 12 min)



Study Il: Working memory test

2 training tasks with 2 red squares
2 tasks with 3 red squares
2 tasks with 4 red squares




Study Il: Stimuli

Statistika ir zinatne, kas iegist, apstrada un analizé dazadus datus. Visbiezak tos var redzét atspogulotus skaitliskas vertibas. Statistiskos
datus izmanto plasi: gan valsts iestades, gan peétnieki, gan arl vienkarsi iedzivotaji, lai uzzinatu kadus saistosus faktus par apkart
notiekosam lietam. Cilvekus interesé daZadas temas, pieméram, cik gramatu cilvekiem ir majas, kura menesi cilveki perk visvairak
saldéjumu vai arf, kads ir Gdenstilpnu vidéjais mikrobiologiskais piesarnojums. Apskatisim pieméru par mikrobiologisko piesarnojumu.
Bakteriju daudzums udenstilpe katru dienu var krasi mainities. Var gadities, ka viena diena bakteriju ipatsvars ir tikai tris bakterijas uz 100
ml, cita diena taja pasa udenstilpné sasniegt lidz pat 1200 baktérijam uz 100 mL Lai iegltu ticamu vidéjo vertibu, ir nepieciesams raditajs,
kas bitiski nemainas pie loti augstam vai zemam vértibam. Sados gadijumos statistikas specialisti izmanto nevis vidéjo aritmétisko, kas ir
biezak pazistams, bet gan vidéjo geometrisko vértibu. Lai aprékinatu vidéjo geometrisko vértibu, vajag sareizinat mérijumos iegltos
skaitlus un péc tam no reizinajuma izvilkt n-to sakni (kur n ir mérijumu skaits). Pieméram, ja sareizina tris mérijumu vértibas,
geometriskais vidgjais ir kubsakne no 3o tris vértibu reizinagjuma.

Task:

Please read carefully the text that follows on the next page and then answer the questions about what you have read.

Misu gadijuma meés vélamies aprékinat baktériju piesarnojuma
vidéjo vértibu Jirmalas pludmalé no {idens analizu rezultatiem,
kas veikti Cetras secigas dienas. Pirmdienas Gdens analizes
uzradija 5 baktérijas uz 100 ml, otrdien 50 baktérijas uz 100 ml,
tresdien - 13 un ceturtdien - 1000 baktérijas uz 100 ml Gdens. Ta
ka mums ir Cetri mérijumi un meés vélamies aprékinat videjo
geometrisko vertibu, mes reizinam cetru noverojumu vertibas,
kuru rezultata iegtistam 3 250 000, un péc tam izvelkam ceturtas
pakapes sakni no i reizinajuma.

Talak

If you don't know the answer to some of the questions, just press "Next".

Tatad, geometriskais vidéjais lielums ir ceturtas pakapes sakne
no 3 250 000, un tas ir 42,45. Lidz ar to, més varam teikt, ka
vidéjais baktériju piesarnojums Jurmalas pludmalé ¢etras misu
izmeritajas dienas ir 42,45 uz 100 ml adens. Palielinats baktériju
skaits denstilpné rada biologisko piesarnojumu un tas var bit
bistams cilveka veselibai. Tapec svarigi sekot lidzi regularo udens
kvalitates parbauzu rezultatiem un nepeldeties udenstilpnes, kur
atklats piesarpojums.



Study II: Dependant variables

Thor Heyerdahl’s trip with Kon-Tiki

1 Who was Thor Heyerdahl by profession?

2 How did Thor Heyerdahl and his team want to reach the
Polynesian islands?

3 Why did Thor Heyerdahl and his team want to go to Polynesia?
4 How many women were in Heyerdahl's team?

5 What does Pre-Columbian mean?

6 What was the name of the raft?

7 How and when will this story be retold after the expedition?

How interesting was the text you read?
Scale: from 1 —boring to 7 — interesting

Tractincky criteria
Likert scale: from 1 — totally disagree to 5 — totally agree

The text layout design is pleasant
The text layout is symmetrical

The text layout is easy to orientate
The text layout design is clear

Geometric Mean

1 What is typical data in statistics?

2 When is the geometric mean used?

3 What was the highest number of bacteria per 100 ml of water
mentioned in the text?

4 How many observations about bacterial pollution on Jurmala
beach are given in the example text?

5 What did we want to calculate in the example described in the
text?

6 According to the calculations in the text, is it safe to swim on
Jurmala beach?

7 Task. Suppose two days of monitoring data are available: number
of Enterococci bacteria in a 100 ml seawater sample

Day 1: 3 bacteria/100 ml

Day 2: 12 bacteria/100 ml

What is the geometric mean of these measurements?



Study Il: Results 1

Tractincky criteria
Likert scale: from 1 — totally disagree to 5 — totally agree

Two-way ANOVA: significant difference for symmetry evaluation depending on layout type (p<.001)



Study Il: Results 2

How interesting was the text you read?
Scale: from 1 — boring to 7 — interesting

No significant difference in the evaluation of interest in reading text according to two-way ANOVA.



Study Il: Results 3

Statstika e zinatne, kas fegist, apstrads un analizs dazidus datus. isbieZik tos var redz
datus izmanto plasi; gan valsts festades, gan petnieki, gan ar vienkrdl fedzivota, l
m. G ida
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Misu gadijuma mes vélamies aprékinal batérju piesarmojuma
vidéjo vértibu |G ¢ i

@ metrskels vidéjls lielums ir celuras pakipes sakne
jirmalas pludmalé no idens analzu rezult 0

tas it 425, Lidz ar to, mes

0 aram ekl ka
baktériju piesarnojums Jirmalas pludmale

kas veiki Eetrds secigls diends. Pirmdienas Gdens analizes s misu
uardija 5 bakterias uz 100 ml, otrien 50 baktérjas vz 100 ml,  izméritajs diends ir 265 uz 100 mil Gdens. Plilinals bakigri
redien - 13 un ceturdien - 1000 baktZrjas uz 100 ml dens. Ta skaits Gcenstlpné rada biologisko piesirmojumu un tas var bit
rfumi un més (inat vidélo  bistams clveka veselll. Tapéc svaigi sekot idz reguliro ddens
eizinm cetru noverojumu veribas,  kaltites parbauzu rezulitiem un nepeldéties idenstilpnés, kur

000, un péc tam izvlkam ceturtas  atkiats piesirnojums,

saka no 1 rezingjoma,

*Two-way ANOVA: difference for comprehension
measurement depending on layout type (p=0.065)



Study Il: Results 4

(Pearson correlation)

Pt comprehension | How interesting| Pleasant | Symmetric | Easy to orient Clear
How _interesting 0.361
Pleasant 0.112 0.434"
Symmetric 0.049 0.194 0.243"
Easy_to_orient 0.258"~ 0.347 0.657 0.288~
Clear 0.122 0.309" 0.646 0.300" 0.637"
Pt _memory 0213 0.075 0.049 0.110 0.125 0.156

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

* Tractinsky’s criteria mutually correlate
* Interest in text correlates with Tractinsky’s criteria

 Comprehension correlates with the interest in text and easiness to orientate in the text, as well as
working memory performance




Conclusions

The tested layout structures were chosen based on similar ratings according to preference (Study 1).

The ratings according to selected Tractinsky’s criteria did not differ significantly also in this study, except
for symmetry.

Interest in reading the text correlates with pleasantness, clarity, and easiness to orient in the interface.
There was no significant impact on layout structure; however, the tendency was that the text with a
higher symmetry rating seemed more interesting for both topics.

Comprehension correlates with how interesting the text seems (r=0.361), how easy it was to orientate
(r=0.258) and working memory measure (r=0.213).

Comprehension was better (p=0.055) in the cases where layouts with higher symmetry ratings were
used.

Although more studies are needed, symmetry seems to support processes of comprehension,
usability, and aesthetic appreciation.
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