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ABSTRACT 
It has been demonstrated in the past that marking menus are 
3.5 times faster in selecting menu items than linear menus. 
Other stated strengths of marking menus have included the 
direct correlation between the physical movement in menu 
selection and the physical movement in making the 
corresponding mark. This paper proposes an additional 
reason why marking menus are such an efficient and 
powerful user interface widget - they make an effective use 
of numerous gestalt principles, thereby creating a menu that 
is cognitively represented as a “whole.” These gestalt 
qualities are described, and variations suggested by this 
new view are proposed.  
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INTRODUCTION: DECLARATIVE VS. PROCEDURAL 
Most studies of marking menus to date have emphasized 
that the physical rehearsal of movements in making a mark 
helps users make efficient menu selections.  This proposes 
that marking menus speak to human procedural memory. 
Procedural memory is the part of human memory that is 
unconscious and stores the results of skill learning, such as 
the motions required to play tennis or make marks. This 
argument is valid and speaks powerfully as to why marking 
menus are a success. However, it is our belief that there is 
further cognitive reasoning as to why marking menus work.  

We suggest that not only do marking menus hold the 
strength of speaking to procedural memory, but also to the 
human declarative memory system (which stores semantic 
information). They do so by incorporating numerous 
grouping principles of Gestalt psychology. Gestalt 
psychology, founded 1910 by German scientists, believes 
in innate laws of perceptual organization, and that the 
whole is greater (and different) than the sum of its parts.  

The grouping principles that we believe marking menus 
exhibit include closure, proximity, simplicity,  

 

 

 

center of gravity, transportability, and good form. By 
embodying several of these gestalt principles, marking 
menus become strong “gestalts” or “wholes”, which are 
cognitively represented in the user’s mind. As a result, 
users are able to make efficient menu selections even when 
the whole is not physically present.  

GESTALT PRINCIPLES EXPLAIN EARLIER FINDINGS 
In 1993, Tapia et al. performed an empirical study of the 
cognitive aspects of marking menus. They discovered that 
there was a minimal difference between users under 
conditions in which menus were hidden, and selections 
were made with the selection mark visible or invisible. 
They additionally discovered the presence of reselection in 
the hidden groups, which cast doubts that the hidden group 
with visible marks would begin to think of making marks 
instead of menu selections. It seemed that users were still 
thinking of targeting a menu item even if the menu was 
invisible and regardless of whether marks were shown.  
Furthermore, they discovered that certain menu sizes were 
easier to reconstruct from memory than others, namely 
even numbered menus such as 4, 8, and 12 [2].  

Gestalt principles may explain these findings. The principle 
of simplicity clarifies the finding regarding even numbered 
menus. Simplicity of shape, especially symmetry, 
predisposes an area to function as a whole [4]: symmetry 
aides in grouping; non-symmetry in non- grouping. Even 
numbered menus may be more easily divided into halves, 
and so may be grouped more easily into a whole.  

The leftmost image in Figure 1 shows a marking menu [3]. 
Apart from simplicity and symmetry, the menu also 
displays the property of closure. Closure states that we see 
a complete figure even when information is missing we 
react to familiar patterns. In the marking menu, closure 
helps us see the items displayed as a circle, even if the 
circle is not fully connected. Closure is facilitated by an 
additional principle, proximity. Proximity states that the 
closer items are to each other, the more likely we are to 
group them into a whole. The labels are situated proximally 
following the circumference of a circle. The principle of 
Pragnanz, or “Good Form,” is exhibited by these two. 
Good Form is the over-riding law of Gestalt grouping that 
states that we group objects to obtain the “best” or most 
parsimonious interpretation. In this case, the best 
interpretation is a circle.Copyright held by author/owner. 



 
 

Figure 1: Leftmost: the original marking menu [3]. Center and Right: design refinements. 
 

Gestalt wholes are also usually organized around a “center 
of gravity.” The compass star in the middle represents this 
center.  Furthermore, the center is relative to the cursor 
position (the cursor overlaps the star). In such a manner the 
principle of transportability is included. Transportability 
states that a whole exists regardless of changes in position; 
here it moves along with the cursor. In the more abstract 
sense the marking menu, as a whole, also exists regardless 
of the specific contents of its parts (menu items). One can 
create a marking menu out of many different types of menu 
items. Lastly, the marking menu is also independent of size: 
size of the menu and size of the markings. The circle can be 
larger, and the markings can be smaller, however it is the 
relation of the constituent elements and their relative 
positions within the whole that matters.  The whole is 
indeed greater than the sum of its parts [1].  

How does any of this answer the finding that users were 
targeting a menu item in all hidden menu conditions? The 
implemented principles stated above work together to 
create a strong Gestalt whole: a figure represented in the 
user’s mind. The stronger the whole, the less it requires 
from a user to elicit a response; consequently, the easier it 
is to encode into one’s memory, and the easier it is to recall. 
Marking menus make strong Gestalt wholes, which further 
explains their ease of use in the expert conditions when 
users no longer need to visually see the pop-up menu.     

 
          Figure 2: Common fate in marking menus 
 
ADDITIONAL PRINCIPLES AND NEW DESIGN IDEAS 
If Gestalt principles aid in efficiency of marking menus, 
implementing additional principles can possibly increase 
the menu’s functionality. Kurtenbach et al. mention 
exploiting semantics in facilitating menu item selection, 
like positioning functional antonyms such as ‘open’ and 
‘close’ opposite each other [3]. This focuses on the cursor 
motion moving in opposite directions when making the 
mark. We further propose grouping functional synonyms, 
which would move in the same direction, grouped by side- 
 

 
to-side symmetrical fields. By drawing menu item 
representations to show this directional motion, the Gestalt 
principle of common fate would come into effect. Common 
fate states that items moving in approximately the same 
direction are grouped together [1]. The rightmost example 
in Figure 1 groups eight labels into four motional fields (up, 
down, left, right). The items in Figure 2 propose additional 
ways this directional motion can be represented. The left 
example shows grouping items into two primary directional 
fields, left and right, with the up and down de-activated. 
The right example in Figure 2 also demonstrates the 
directional motion in eight different directions. This 
example emphasizes the size invariance of the marking by 
making the “label” field open-ended, while still maintaining 
Gestalt unit. Targets for most marking menus are currently 
designed with bounded areas. By making the area in the 
latter example unbounded, we also help the user focus on 
stroke direction as opposed to acquiring a bounded target. 
This avoids evoking the successive approximations needed 
to acquire a target, as described by Fitt’s Law. 
 
The Gestalt principle of similarity can also be used to group 
menu items. Research shows that similarity of color and 
shape can dominate as a grouping principle [4]; the center 
and rightmost examples in Figure 1 demonstrate this 
principle. The center image groups labels by similarity of 
color (here, luminance). Such a label system could be used 
not only to show groupings, but also present 4 label items 
in an  eight label menu system, with the unneeded labels 
de-activated. The right-most example, apart from 
demonstrating the directional motion described above, also 
creates two groups based on shape: thick and thin labels.  
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