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I Basic human perceptual sensitivity to symmetry 
(Dehaene et al.)
Is that the case of reading comprehension?

Introduction I



Symmetry seems to fit into the conception of 
intuitive aesthetics

Does that have impact on the 
comprehension?

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., Kröner, T., Jacobsen, T., 
& Rosenberg, R. (2019). Symmetry is not a universal law 
of beauty. Empirical Studies of the Arts, 37(1), 104-114.

Introduction II



Study I: Interface preference and usability depending on symmetry

Website layout type
- Single column
- Boxes
- Advenced grid
- Broken grid

Symmetry type
- Translation
- Rotation
- Reflection
- Glide reflection
- Asymmetry

Tractinsky criteria
- Pleasant
- Clear
- Clean
- Symmetrical
- Creative
- Fascinating
- Use of special effects
- Sophisticated
- Convenient to use
- Easy to use
- Easy to orientate

n=56

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

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

Lavie, T., & Tractinsky, N. (2004). Assessing dimensions of 
perceived visual aesthetics of web sites. International journal 
of human-computer studies, 60(3), 269-298.
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Study design – online quasi-experiment

• Working memory test

• Text + comprehension questions

• Question how interesting was the text

• 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

• 7 comprehension questions for each text

• 1 question about interest in the text

• 4 Tractinsky criteria

Study II: Text comprehension depending on layout structure



n=109 (99 after data cleaning)

Group n Male, 
%

Female, 
%

Age,
M(SD)

Mother 
tongue: 
Latvian, %

Problems
with 
reading, %

Hobby: 
reading, 
%

Hobby: 
learning, 
%

Hobby: 
computer 
games, %

Hum_1 27 44 56 27.9 (8.4) 93 7 44 22 30

Hum_2 24 38 63 24.6 (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

0%
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100%

Hum_1 Hum_2 STEM_1 STEM_2

Education field

Natural Sc. Engineering Social Humanitarian Pedagogy

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

Study II: Sample
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2 training tasks with 2 red squares
2 tasks with 3 red squares
2 tasks with 4 red squares

Study II: Working memory test



Task:
Please read carefully the text that follows on the next page and then answer the questions about what you have read.
If you don't know the answer to some of the questions, just press "Next".

Study II: Stimuli



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

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?

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 II: Dependant variables



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

1 2

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

Study II: Results 1



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

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

Study II: Results 2
1 2



Study II: Results 3
1 2

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



• 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

Study II: 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 0.213
* 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).



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.

Conclusions
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