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Overview

A lot of research has focused on investigating properties of spatial
memory (e.g. King et al., 2002; Holden et al., 2015; Hartley et al., 2007)
However limited research has focused on investigating the precision
of spatial MEMOTY (Kolarik et al., 2018; McAvan et al., 2021)

Spatial perspective taking tasks may be good candidates to assess

Spatlal pI‘€C1SIOIl (Hartley et al., 2007; Hitlon et al., 2020; Montefinese et al., 2015)

* Require spatial representations as cannot be solved by image-matching
(Nardini et al., 2009)

* Relatively easy to implement

Study 1: Systematic bias in object location

memory

Key aim: Develop a spatial perspective task that taps into spatial
precision

Method

* 44 Young adults (M=25.5; 29
females)

* Participants judged the

Learning Stimuli

d?rectlon of ob?‘ect | Congruent S Incongruent
displacement (left/right)

following a 20 perspective
shift (left/right) using a 2-
Alternative forced choice task
* Object displaced by:
58,13,22.37,61 cm

Congruency
* (Congruent. Object and
camera move in the same
direction
* Incongruent. Object moves in
the opposite direction to the
camera

13 cm 13 cm

Congruent Incongruent Congruent trials:

* * % pg ¥ ok x ok x % * Misjudged object directions
movements for small
displacements (5-22cm)

* Correctly detected
movements only when the
object moved by 37 + cm

Incongruent trials:

* Ceiling level performance
on all trials

* Object displacement
distance did not affect

61 5 8 13 22 37 61 performance
Distance (cm)

Discussion

* Combination of object and perspective shift direction give rise to
a systematic bias

* Possible explanation: perspective shift (Camera movement) gives
rise to an induced object motion effect 1.e. expect the object to
move with them

* Driven by uncertainty due to difficulties in:
* precisely encoding object location
* understanding the effect of perspective shift on the projected
position of the object on the 2D 1mage
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Study 2: Investigating the bias further

* QOur previous work shows that the bias 1s driven by the
perspective Shift segeneta2021a:20210) , yet 1t 18 unclear 1t 1t arises due to
camera rotations or translations or a combination of both.

* If the bias 1s driven by uncertainty, we expect that adding more
spatial information should reduce the bias

* Lastly, we investigated 1f older adults are differentially affected
by camera rotations and translations as well as addition of spatial

Information
Learning Stimuli

Method

* 45 Young (M=20.7; 25 females) and 41 older
adults (M=68.0; 21 females)

* Memorized object location and
following a short delay estimated the
position of the object

* (Camera movements: no movement, Left Translation + | eft Translation +
translation only, rotation only or a Left Rotation Right Rotation
combination of rotation + translation

* Environment: No columns /Additional
columns

Left Translation No Translation Right Translation

Translation onl Rotation onl

Age Group
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Left R&)tation No Rc')tation Right R'otation Left R(IJtation No Rétation Right R;otation Left R(')tation No R(Station Right Féotation
Camera Rotation

 (Camera Rotations introduced a small error bias in the direction of the camera
rotation.

 Camera Translations had a much larger effect on the bias

 Reduced effect of Camera Translations in the Additional columns condition

* Older adults more affected by Camera Translations and showed no bias in
response to Camera Rotations

Conclusion

* Camera translations give rise to a systematic bias in object location

estimates
* Larger change 1n the relations between own position and the object &
other features in the environment

-> Increase the uncertainty about object position leading to greater

reliance on the object position during learning as an anchor (cf. Anchor &
Adjustment Heuristic, Tversky & Kahneman,1974)

* The anchor is 1nsufficiently adjusted resulting in the observed bias
* Role of uncertainty in the bias 1s supported by:
* A reduction in the bias when the environment 1s more informative
* An increase 1n the bias 1n older adults in whom spatial precision &
perspective taking drc impaired (McAvan et al., 2021; Segen et al., 2021c¢)
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