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Workload Profile Rating Scale
(Range: 0.0 – 1.0; Proportion of Available Resource Utilized)

Obviously inspired by Wickens’ Multiple Resource Theory









Experimental Details

• Two laboratory tasks:
Sternberg Memory Task
Continuous 1-D Tracking Task

• Sternberg Task
Search contents of working memory;    DV = RT
Two levels of difficulty

SB2: memory set size = 2 letters
SB4:   memory set size = 4 letters

• Tracking Task
Compensatory tracking; keep moving cursor on central target
Sum-of-sines “forcing function”;   DV = RMSE
Two levels of difficulty

TR1:   forcing function = speed (1st-order)
TR2:   forcing function = acceleration (2nd-order)



Sample “Forcing Function” for Tracking Task
(Sum of Sines)



Experimental Details

• Participants experience the following conditions:
Single Task: SB2, SB4, TR1, TR2
Dual-Task: SB2TR1, SB4TR1, SB4TR1, SB4TR2

• Conditions are presented in randomized order

• Subjective workload ratings obtained for each condition
Bedford scale
Magnitude estimation (Relative to SB2 = 100 modulus)
Workload Profile

PC – Perceptual/Central Processing;  RP – Response Selection
SP – Spatial Processing;  VB – Verbal Processing
VS – Visual Processes;  MN – Manual Processes
{Auditory input and Speech output excluded}



Diagnosticity Results



Canonical Discriminant Analysis

• Canonical discriminant analysis is the equivalent of a canonical correlation 
analysis between a set of quantitative variables (e.g., the six Workload 
Profile ratings) and a set of orthogonal dummy variables coded to 
represent the classification variables (e.g., the four dual-task conditions)

• Dummy (Classification) Variables:
SB2TR1 0 0 0
SB2TR2 0 0 1
SB4TR1 0 1 0
SB4TR2 1 0 0

• Quantitative Variables Set:
[PC RP SP VB VS MN]



Canonical Discriminant – Single Task Condition

Wilkes Lambda (p < 0.0001)
Significant Workload Profile 

differences across conditions

Highly meaningful dimension

First and second Canonical Variates are significant

First Canonical variate 
accounts for 26% of the 

variation in the Workload 
Profiles across conditions



Significant Separation of Profiles by Conditions
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SP1 = 0.93
VB1 = -0.88

PC2 = 0.81

Single-Task Workload 
Profiles annotated with 
high-value “structural 
coefficients” from the 

Canonical Discriminant 
Analysis



Canonical Discriminant – Dual Task Conditions

X

Wilkes Lambda (p < 0.001)
Significant Workload Profile 

differences across conditions

First Canonical variate 
accounts for 8% of the 

variation in the Workload 
Profiles across conditions

Moderately meaningful dimension

Only the First Canonical Variate was successful 
at discriminating among conditions
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0.64 0.70 0.84

Dual-Task Workload 
Profiles annotated with 
high-value “structural 
coefficients” from the 

Canonical Discriminant 
Analysis



Sensitivity Analysis



• (5) ANOVAs
[2] Blocks (Early; Late] x [6-8] Task Conditions
Dependent variables:

RMSE, RT, Bedford, Psychophysical, Sum of WP Ratings

• (2) MANOVAs
[4] Dual-Task Conditions
Dependent variable sets:

[RMSE, RT]  i.e., Performance
[PC,RP,SP,VB,VS,MV]  i.e., six Workload Profile scores



ANOVA Results

• Significant BLOCK (Practice) effect for all ANOVAs:
improved performance; decreased subjective workload

• Significant TASK main effect for all ANOVAs:
denoting sensitivity to the task load manipulations

POST HOCs:

• Significant differences across Tracking task load conditions:
error increased for all second-order tracking task conditions

• RT fastest for SB2, slowest for TR2SB4 condition

• Dual-task RT always slower than single-task RT

• As predicted by Multiple Resource Theory, TR2SB4 demonstrated the 
highest tracking error and slowest RT



Sum WP

[PC,RP,SP,VB,VS,MN]
[RMSE, RT]







Single Task ANOVAs: (2) Task Load Levels;  Dual-Task ANOVAs: (2) Memory Task Levels x (2) Tracking Task Levels
Dependent Variable: Global Workload Score       WP = Sum of WP scores (0.0-6.0)
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Appendix:

Predicting Task Performance:
Regression Models
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