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Relevant Challenges

Previous studies have demonstrated that visual search is 
an effective method of studying the mechanisms behind 
feature integration and object recognition. Traditionally, 
visual search is thought to occur in two ways: parallel or 
serial search. Certain features are thought to convey more 
information than others, influencing the type of search 
used and consequent attentional processing. Feature 
conjunction tasks have been utilized in order to determine 
if one stimulus feature is attended to more frequently than 
another. 

In this world, our visual scenes are often in motion, 
whether due to the movement of the object(s) or the 
movement of the observer. Thus, this study investigates 
the learning of a visual stimulus consisting of a motion-
shape conjunction. The shape being used in this 
experiment is of a unique nature; the arrow holds the 
property of being a directional indicator. This may 
influence heightened attention towards the motion feature 
and/or stronger binding between shape and motion. 
Previous literature suggests that shape holds a greater 
relative weight in object perception; this experiment aims 
to explore the deeper dynamics of this binding problem. 

Participants
• At least 50 participants with inclusion of both healthy young adult (YA) and 

older adult (OA) participants
• Normal or corrected-to-normal vision; no previous training/experience with 

visual search tasks
• Four groups: 1a (control), 1b (control), 2 (motion-only), 3 (shape-only)

Our pre-planned analysis is designed to test motion-shape conjunction 
tasks and how allocation of attentional processing and feature integration 
are achieved. We hypothesize that congruence between the features motion 
and shape will result in better performance in terms of response times and 
response accuracy rates and that incongruence will result in worse 
performance. Furthermore, we hypothesize that perceptual learning of a 
certain feature will produce priming effects that give that feature stronger 
relative weight in a conjunction task. 

If binding is strong between shape and motion (i.e., similar results between 
the two groups), this suggests that we process them in a combined manner. 
If binding is weak/absent (i.e., significant difference in results between the 
two groups), this suggests that we process the two features separately.

Results will be compared in terms of mean response times
as well as mean accuracy rates (proportions of correct 
responses). We will compare the behavioral performances 
between the congruent and incongruent trials as well as 
among the various difficulty levels of the stimuli. The 
results will also be further analyzed using a repeated 
measures analysis of variance (ANOVA) in order to reject 
or accept the hypothesis. The absence of a response as well
as incorrect responses will be excluded from the reaction
time and accuracy rate analysis. Incorrect response rate
may be analyzed separately for supplemental information. 
In addition, any reaction times or accuracy rates more than 
three standard deviations above or below the mean in each 
of the experimental conditions will be considered as 
outliers and will also be excluded from the data analysis.

Significant results may show clinical relevance, providing 
insight into the workings of our brain as well as into 
certain neurological disorders that cause the absence of 
processing of a certain feature (i.e., akinetopsia).

(1) Preexisting preferences that influence bottom-
up or top-down processes

(2) Two-dimensional stimuli used in this 
experiment may not translate into the three-
dimensional natural world

(3) Certain parameters of random dot motion (i.e., 
velocity) may influence response

(4) Response time may not be a comprehensive
method of analysis; eye-tracking or monitoring 
of brain activity is recommended

Experimental Design
• Experiment 1 (Training Phase)

• Control groups 1a and 1b trained only 
both motion-only and shape-only stimuli

• Group 2 trained on motion-only stimuli
• Group 3 trained on shape-only stimuli

• Experiment 2 (Testing Phase)
• Groups 2 and 3 tested on motion-shape 

conjunction stimuli
• All participants complete two tasks: (1) indicate 

the direction of the target stimulus with the 
joystick; (2) determine if the two features 
(motion and shape) are congruent or incongruent 
in directionality (button response)

MOTION-ONLY 
STIMULUS

SHAPE-ONLY 
STIMULUS

TYPICAL TRIAL 
SEQUENCE

EASY/EASY EASY/EASY EASY/HARD EASY/HARD

HARD/EASY HARD/EASY HARD/HARD HARD/HARD

(shape difficulty/motion difficulty) 
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*parameters of stimuli may be revised 
based on preliminary results, such as 

motion coherence and contrast polarity


