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This dissertation consists of the following chapters and sections:
CHAPTER 1. INTRODUCTION
1. Visual Search?
2. Visual Search and Concealment Strategies in Children and Animals
3. Visual Search and Concealment Strategies in Human Adults and Social Context
4. Purpose of the Present Study
CHAPTER 2. SEARCH AND CONCEALMENT STRATEGIES IN THE
SPATIOTEMPORAL DOMAIN

1. Overview
2. Experiment 1 (Four items were stacked in an upward.)
3. Experiment 2 (Four items were stacked in an upward and a visual mask followed.)
4. Experiment 3 (Six items were stacked in an upward and a visual mask followed.)
5. Experiment 4 (Four items were stacked in a downward and a visual mask followed.)
6. Summary of Findings
CHAPTER 3. SEARCH AND CONCEALMENT STRATEGIES IN THE TEMPORAL
DOMAIN
1. Overview
2. Experiment 5 (Four items were sequentially presented.)
3. Experiment 6 (Four items were sequentially presented and a visual mask followed.)
4. Experiment 7 (Six items were sequentially presented and a visual mask followed.)
5. Summary of Findings
CHAPTER 4. GENERAL DISCUSSIONS
1. Spatiotemporal Principles of Search and Concealment
2. Temporal Principles of Search and Concealment
3. Limitations and Future Directions
4. Conclusions



Abstract

Although visual search studies have primarily focused on search behavior,
concealment behavior is also important in the real world. However, studies of this topic are
limited in that their findings about search and concealment strategies are restricted to the spatial
domain, and do not include the temporal domain. This dissertation examined search and
concealment strategies in the spatiotemporal and the purely temporal domains by modifying the
hide-find paradigm of Anderson, Foulsham, Nasiopoulos, Chapman, and Kingstone (2014) and
Street, Bischof, and Kingstone (2018) in the spatial domain. Specifically, | set up situations in
which the items were stacked sequentially in Chapter 2 (Experiments 1-4) and appeared in
sequential order while eliminating the spatial factors associated with the items in Chapter 3
(Experiments 5-7).

The set of four experiments reported in Chapter 2 evaluated strategies during
spatiotemporal search and concealment to determine whether observers would indicate where
they would hide or find a target in a temporal sequence of items. The items were stacked in an
upward (Experiments 1-3) or a downward (Experiment 4) direction to contain the spatial
components in the sequentially presented items. The task scenario (hide or seek), social context
(e.g., partner type: friend or foe), and oddball (unique item in the sequence: present or absent)
were manipulated as key factors that could contribute to target selection. Analyses showed that
observers in both the hide and seek scenarios frequently selected the oddball for friends, but not
foes, which suggests that they applied common strategies because the oddball automatically
attracts attention and can be readily discovered by friends. A principle unique to the
spatiotemporal domain was also revealed, i.e., when an oddball was absent, participants in both
scenarios frequently selected the topmost stacked item for friends, regardless of the temporal
order, whereas they selected the first item in the sequence for foes, regardless of the stacking
direction. These principles were not affected by visual masking or the number of sequence items.
Overall, these results suggest that finding and hiding positions in the spatiotemporal domain
rely on the presence of salient items and physical accessibility, or temporal remoteness, across

partner type.



The set of three experiments reported in Chapter 3 examined search and concealment
behaviors in the purely temporal domain and identified temporal principles of search and
concealment by eliminating the spatial components related to the stacked items used in Chapter
2. The results revealed a principle unigue to the temporal domain: observers selected a target
position based on biases similar to the serial position effects (e.g., primacy and recency effects)
in the friend context when they engaged in both task scenarios. By contrast, observers were
more likely to select a position based on temporal remoteness, which posits that earlier items
were non-salient in the foe context. The selection biases were consistent with the spatiotemporal
search and concealment selections in Chapter 2. However, the selections based on temporal
remoteness were not always effective, while a random selection that posits placing or picking up
a target in completely random positions to optimize the probability of winning the game was
observed in some cases. These results suggest that hiding and finding positions in the temporal
domain were determined by biases based on serial position effects, temporal remoteness, or
random selection, across partner type. Finally, when the temporal sequence contains an oddball,
observers selected the oddball for/from a friend relatively more frequently, whereas in the foe
context the observers avoided selecting it, suggesting that strategies based on the saliency of the
oddball items were common in any temporal and spatial domain.

In conclusion, the aforementioned results demonstrate that search and concealment
strategies differ dramatically depending on the social context (i.e., friend or foe) and the
presence or absence of salient items in the spatiotemporal and the temporal domains. This
contributes to understanding of the metacognitive estimation in the interpersonal situation and is
an initial step toward identifying the essential mechanism of search and concealment underlying
various aspects of daily life. Limitations of the present research and further directions are also

discussed.
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