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Abstract

Spatial ability, particularly the cognitive capacity for mental rotations, is a critical component of human 
-

-

-

Introduction

-

-

Investigations into spatial ability and particularly mental rotations have revealed a gen-
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have been proposed including genetics, hormones, brain structure and functions, previ-
-

as general factors involved in the cognitive action of mental rotations or in its develop-

-
tions becomes increasingly interesting as the concept of mentally storing the image of an 
abstract stimulus through the various stages of the rotation is posited as a core process 

Cognitive load and spatial working memory in mental rotations

second item stimulus is then presented in an initial state. The objective is to apply the 
rotation(s) presented through the target stimulus to the item stimulus and select the 

-
-

-

-

  Hypothesis

pupil dilation, an indicator of mental effort, increased monotonically relative to an in-
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-

-

Method

Approach
There are multiple approaches to measuring mental effort or cognitive load including 
self-report measures, dual task analyses, behavioural measures, neurological mea-

-
sive nature and that it provides a continuous estimate of the intensity of mental activity 

-
-

nitive functioning in a particular task (Van Der Meer et al., 2010). This inference is sup-

method of investigation. 

Participants

cognitive strategies on spatial ability performance. The cohort consisted of 2nd -

-
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the study. Additionally, in order to control for potential variances based on biological fac-

Method

Psychometric Tests
-

sure of SWM and the Ravens Advanced Progressive Matrices Test (RAPM) (Raven, 

rotations tasks.

Stimuli for Pupillometry Tasks

-

common real life objects in place of the abstract stimuli found in the standard PSVT:R. 

Implementation

-
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using the Tobii X120 system. The Tobii X120 system tracks both eyes, has a sampling 

-

-

Results

-

p < .05) and 
p

Figure 1. Illustration of test condition one (left) and condition two (right). Items in  
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p < .01) and a statistically signif-

p

caution.

-

-

Table 1 

 PSVT:R
Dilation

Pictorial PSVT:R 
Dilation

Mental Rotation 
Performance

SMT

Pictorial PSVT:R Dilation
Mental Rotation Performance

-.007
SMT
RAPM  .072

Figure 2. Average pupil dilation for items in each test condition. Vertical axes indicate  
pupil dilation in millimetres (mm) and horizontal axes indicate test item numbers.
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-

Figure 3. Pupil dilation results for each participant for the standard PSVT:R items.  
Vertical axes indicate pupil dilation in millimetres (mm) and horizontal  

axes indicate test item numbers.
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2 values for the trends 

2 values are higher for the standard PSVT:R items containing the abstract 
stimuli.

Discussion

Figure 4. Pupil dilation results for each participant for the experimental PSVT:R items. 
Vertical axes indicate pupil dilation in millimetres (mm) and horizontal axes  

indicate test item numbers.
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-

-

-
ment, or reduced enthusiasm to have caused the negative trends, these variables did 
not affect participants enough to impact substantially on performance. The relationship 

-
gation to make more precise inferences on these results.

training. In this study, early items may have provided an opportunity for such learning to 

-

this is the case.

-
-

tions? Woodman and Vecera (2011) illustrate that accessing object features in the visual 

the degrading of the target rotation may be the reason people get the harder items 

increased performance.
2

typically higher for the standard items. This is likely due to it being a validated instru-
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-

to be retrieved from long-term memory storage rather than needing to be encoded into 

Conclusion

Considering that mental rotation ability is a strong predictor of educational success in 

can be trained, it may be possible to enhance such interventions through the incorpora-

case the either a strategy can be developed in the initial test items or that a degree of 

items, this has implications for research aiming to adapt the PSVT:R and potentially 
other related tests. Shortening these tests for pragmatic reasons may affect the strate-

Note

-
sign Graphics Division Midyear Conference in Montego Bay, Jamaica.
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