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A Comprehension-Based Model of Deliberate Search
Muneo Kitgjima *

Abstract — Users of modern display-based applications perform tasks by selecting appropriate objects
on the interface display, which include pull-down menus and sub-menus, buttons in tool-bars, objects
in application windows, and icons on the desktop. Empirical studies show that the users tend to select
objects whose descriptions are similar to the description of their current goals. Since objects' labels
determine their descriptions, this strategy is called label following. However, there are many aspects of
users’ search behavior that are not consistent with this strategy. Inexperienced users will focus their
search on the menu hierarchy ignoring objects on displays whose descriptions are very similar to their
goals. Users will act on objects whose descriptions are unrelated to their goals with the objective to try
to find more objects whose descriptions are good matches. This paper describes a cognitive model
CoLiDeS (Comprehension-based Linked model of Deliberate Search) that simulates these and other
search patterns as well as label following. Two mechanisms in CoLiDeS generate these search patterns.
First, users focus their searches on a single category of objects on the interface display (e.g., the menus).
Second, users object selections are controlled by their expectations. Users are expecting to find objects
whose descriptions exactly match their goals. We show that CoLiDeS can simulate frequently observed
search patterns by appropriately manipulating the strengths of these expectations.

Keywords: display-based human-computer interaction, label following strategy, search, cognitive
model, simulation
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Fig. 1Analysis of users menu selection behavior

GUI

GUI
1
2.3
Rieman[10]
(Create Graph)
20 Cricket Graph
Graph
1)
- Gy 90% Graph
- G G 15% Graph

b
=

=3
=)

=
(=1

o
[=]

[T 1smoeges |

Average task perfmance time (seconds)
=3
o

ET. | = digree
—h— @ degree |
20 +
a4+ . s i
(G, Do | (Gocd Bad) (Bad Goaod} {Ead Bad)
Similarity Fattem
2 [11]

Fig. 2Effects of similarity pattern and degree of badness on task
performance time. (adapted from [11])
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Fig. 4Interface display for the “Hide Legend” task
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1 LSA
Table 1 Similarity values between the goal and the menu-bar
items calculated by LSA.

File | Edit | View | Insert |Format| Tools | Chart |Window| Help

HIDE
CHART| .06 | 11 | .1 A1 19 i .74 A1 .24
LEGEND|

2 Chart
LSA
Table2 Similarity values between the goa and the CHART
pull-sown menu items calculated by LSA.

Chart | Source | Chart |Location| Add | Add 3D
Type | Data |Options Data |Trendline| View

HIDE
CHART | .42 17 .69 .23 19 .23 18
LEGEND

1
Chart
4.2
5 Chart
2
“ HIDE CHART
LEGEND”

Chart Type... 0.237279
Chart Options... 0.256132
Location... 0.180722
Add Data... 0.202241
Source Data. .. 0.192804
Add Trendline... 0.192791
3D View... 0.174060

0.510036

LICAI

2
Chart Type... 0.336908
Chart Options...  0.363757
Location... 0.240838
Add Data... 0.289674
Source Data. .. 0.271285
Add Trendline... 0.267419
3D View... 0.229671
0.301583
Chart Options
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