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INITIAL RESEARCH ON MULTITASK TRAINING AND TRANSFER:  RESEARCH 
ISSUES FOR THE FUTURE FORCE  

 
 

EXECUTIVE SUMMARY 
 
Research Requirement: 
 
 As the United States Army transforms itself from the Current Force to highly networked 
Future Force, the duties of the Soldier (defined to include any person serving in the Army, not 
just enlisted personnel and noncommissioned officers) will likely become more and more 
demanding.  The Army acknowledges this by referring to this future Soldier as a “multi-skilled 
Soldier” who will be with equipped a computer-integrated system of systems.   Even in the 
Current Force, examples of multitasking abound.  Consider a Soldier handling radio traffic while 
piloting an Unmanned Aircraft System (UAS), or listening to incoming messages while 
populating the Common Operational Picture (COP) on a battle command system such as Force 
XXI Battle Command, Brigade and Below (FBCB2).  Today’s Soldiers often handle 
simultaneous demands to perform digital and non-digital tasks.  However, the future Soldier will 
be required to multitask even more, particularly on computer-based tasks.  To better ensure 
Soldiers can handle these demands and more fully exploit new capabilities, multitask training 
and personnel selection may be essential. 
 
Procedure: 

 
In two experiments, Soldiers were trained to complete isolated tasks, called single task 

(ST) training, or a combination of tasks, called multitask (MT) training.  Working memory of the 
participants was measured in Experiment 2.  The ability of both the single task and multitask 
trained participants to multitask trained and novel tasks was then measured.  The goals of the 
experiments were to replicate basic laboratory findings related to the training of multitasking 
ability, examine the role that working memory plays in training and test performance, and 
demonstrate (if possible) positive transfer of training to a multitasking scenario that included a 
novel task.  In Experiment 1, the multitasking performance of MT-trained Soldiers was 
compared to that of ST-trained Soldiers.  The ability of all participants to multitask when 
learning a novel subtask was also measured.  In Experiment 2, the findings from Experiment 1 
were replicated with a different Soldier population, and scores from a measure of working 
memory (WM) were collected.   
 
Findings: 
 
 Both experiments demonstrated that although the training performance of ST-trained 
Soldiers was superior to that of MT-trained Soldiers, this pattern changed when all participants 
were required to multitask.  This indicates that multitasking ability is more than just the ability to 
complete the constituent tasks in isolation.  Furthermore the training scores for the MT-trained 
were predictive of multitasking performance for both trained and novel tasks, while the training 
scores for the ST-trained Soldiers were not.  However, the correlations between multitasking 
performance and working memory exhibited the opposite pattern.  Working memory predicted 
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multitasking performance for ST-trained Soldiers only.  This suggests that appropriate training 
can sometimes minimize the impact of individual differences upon multitask performance.   
 
Utilization and Dissemination of Findings: 
 
 The experiments described provide evidence that MT training improves later 
performance.  This leads us to conclude that further research into multitask training could yield 
large benefits for the U.S. Army.  If MT training is shown to have consistent, positive effects on 
the performance of Soldiers, we would strongly recommend the implementation of MT in 
institutional and unit settings.  The MT training may improve the effectiveness and efficiency of 
Army training and equip Soldiers with the requisite skills for performing effectively in current 
and future operating environments. 
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INITIAL RESEARCH ON MULTITASK TRAINING AND TRANSFER:  RESEARCH 
ISSUES FOR THE FUTURE FORCE 

 
Introduction 

 
 Multitasking has been defined as the completion of any task “composed of two or 
more…relatively independent component tasks that are to be performed virtually concurrently” 
(Šverko, Jerneic, & Kulenovic, 1983).   The ability to multitask is thus not the same as being able 
to complete different tasks in the absence of time pressure.  Rather, it is the ability to quickly and 
accurately complete diverse tasks within an extremely narrow time frame.  Multitasking is, of 
course, already required of Current Force Soldiers.  Consider the following examples:  (1) a 
Soldier handling radio traffic while piloting an Unmanned Aircraft System (UAS) (2) a Soldier 
listening to incoming messages while populating the Common Operational Picture (COP) on a 
battle command system such as Force XXI Battle Command, Brigade and Below (FBCB2) (3) a 
Soldier engaged in a firefight and responding to priority information requests over the radio from 
his superiors.  Obviously, successful performance in these situations is not easy.  However, 
pending changes in technology will increase the multitasking demands placed upon the U.S. 
Soldier.  These increased demands result from the transformation of the U.S. Army from the 
Current Force to the Future Force. 

 
 A central characteristic of the Future Force is the suite of computer-based, network-
centric technologies.  The goal is to provide Soldiers with unprecedented amounts of information 
via an array of sensing devises and improved communication systems.  However, managing this 
information effectively will require Soldiers able to multitask quickly and accurately (Lickteig, 
Sanders, Durlach, Lussier, & Carnahan, 2003).  Consider the role of robotic systems, for 
example.  Soldiers must be capable of employing these systems, quickly absorbing the 
information sent back by these systems, keeping in mind the limitations of the robotic rule set—
all the while changing tactics as need be, monitoring a COP, and keeping relevant personnel in-
the-loop.   
 
 Research indicates that poor multitasking performance is at least partially responsible for 
the high attrition rates in air traffic control and 911 operator training programs (Sells, Dailey, & 
Pickrel, 1984, as cited in Joslyn & Hunt, 1998; Šverko, Jerneic, & Kulenovic, 1983).  While 
these are high profile and high pressure multitasking jobs, more common examples exist (e.g., 
using a cell phone while driving, Weiss, 2007; typing an email while talking on the phone, Laff, 
2007).  It also appears that where multitasking is concerned, ‘the whole is more than the sum of 
its parts.’ That is, even if an individual can complete constituent tasks in isolation quickly and 
accurately (e.g., just driving or just talking on a cell phone), it does not follow that they can do 
both simultaneously without performance decrement.  When participants have been trained to 
asymptote on single task performance, their multitasking performance still continues to improve 
across many trials (Schneider & Fisk, 1982).  Similarly, other researchers found that when 
multitask performance was regressed onto single task performance, the residual variance was 
substantial (Ben-Shakhar & Sheffer, 2001).  In other words, a large portion of multitasking 
performance was left unexplained by single task performance.   
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 In sum, it appears that multitasking performance is a phenomenon in its own right.  
Although, the nature of multitasking performance is not well understood, several questions 
regarding its origin can be posed.  First, is multitasking ability domain-general or domain-
specific?  Second, is the ability to multitask rooted in individual differences, experience (i.e., 
training), or some combination of the two?  Third, even if multitasking can be trained, would 
performance gains transfer to new tasks and task combinations?  
 
 With regards to the first question, the evidence indicates that multitasking ability is not 
confined to specific domains. Two lines of evidence support this conclusion.  First, factor-
analytic studies have demonstrated common factor variance across domains (Šverko, Jerneic, & 
Kulenovic, 1983; Brookings, 1990).  Furthermore, attempts to develop multitasking test batteries 
have demonstrated stable and sizable correlations between performance on these batteries and 
diverse job criteria. For example, Joslyn and Hunt (1998) found impressive correlations between 
performance on an abstract decision making (ADM) task and realistic simulations of air traffic 
control and 911 traffic dispatcher tasks.  The ADM is a computer game in which participants are 
scored on their ability to sort objects into bins as rapidly as possible.  Which bins are appropriate 
for which objects is determined on the basis of the size, shape, and color of the objects.  There 
are at least three possible explanations for these correlations.  One is similarity of task content.  
However, Joslyn and Hunt convincingly argue that there are manifest differences between the 
content of the job simulations and the ADM.  A second plausible explanation involves common 
methods variance.  That is, because the job simulations and the ADM were all administered via 
computer and the common medium of computer administration may be responsible for the 
correlations.  However, two observations counter this explanation. First, the size of the 
correlations exceeds that usually seen when methods variance alone is a factor.  Secondly, and 
more importantly, ADM performance was correlated with performance in a job simulation which 
was not computer administered. The third explanation—the one preferred by the authors—is that 
these correlations exist because a domain-general ability is being tapped.  Further support for this 
position can be adduced from correlations between performance on  standardized multitask test 
battery and call-center performance (Braun, Hüttges, Timm, Wieland, & Willamowski, 2002, as 
cited in König, Bühner, M., & Mürling, 2006) as well as performance of Swedish navy captains 
(Rosmark, 2001, as cited in König, Bühner, & Mürling, 2006).   
 
 In considering the second question, it appears that both individual differences and 
experience/training contribute to multitasking performance.  Several researchers have found that 
practice does improve multitasking performance (Bherer et. al., 2005; Kramer, Larish, & Strayer, 
1995; Schneider & Fisk, 1982).  Other researchers—noting that multitasking requires people to 
switch from one task to another while storing information related to a task not currently being 
completed—have focused upon the role of working memory (WM), as WM is the psychological 
construct responsible for such processes (Meyer & Kieras, 1997).  Data indicate that the 
relationship between WM and multitasking performance remain fairly strong, even after a 
significant amount of multitask training (König, Bühner, & Mürling, 2006; Bühner, König, Pick, 
& Krumm, 2006).  However, it must be stressed that the stable correlations observed between 
WM and multitasking performance do not mean that training can never modify relationships 
between individual differences and multitasking performance.  For example, Ben-Shakhar and 
Sheffer (2001) investigated the joint role of general mental ability and practice on multitasking 
performance.  Results indicated that general mental ability predicts multitasking performance 
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only in the beginning stages of training, a finding consistent with skill acquisition theory 
(Ackerman, 1988).  The role of general mental ability in the context of multitasking is especially 
relevant to the current project, because there is some debate in the research literature over 
whether or not WM and general mental ability are the same construct (Kyllonen & Chrystal, 
1990) or just highly correlated with one another, with estimates around .65 (Engle, Tuholski, 
Laughlin, & Conway, 1999; Süß, Oberauer, & Wittman, 2002; Ackerman, Beier, & Boyle, 2002; 
Conway, Cowan, & Bunting, 2002).  In any case, it appears that both individual differences and 
training have a role to play in multitasking ability.  The manner in which both contribute may be 
partly due to specific task demands, how training is conducted, and which individual difference 
is being measured.  
 

Finally, there is also evidence that performance gains in multitasking can transfer to new 
tasks and task combinations.  Transfer of training can be defined as the degree to which trainees 
effectively apply the skills, knowledge, and/or attitudes gained in a training context to a new 
context (Baldwin & Ford, 1988).  Transfer occurs when an individual applies previously learned 
knowledge to solve a novel problem.  Near transfer where prior knowledge is used to solve a 
problem that is highly similar to the training problem(s), and far transfer where prior knowledge 
is used to solve a problem that is highly dissimilar to the training problem(s) (Gick & Holyoak, 
1987; see Shadrick, Crabb, Lussier, & Burke, 2007 for more discussion of transfer in military 
training).  Kramer, Larish, and Strayer (1995) randomly assigned participants to one of two 
training conditions.  The training condition which improved performance on the multitasking 
performance of one set of tasks also improved multitasking performance on a transfer pair of 
tasks.  Bherer et al., (2005) replicated this pattern with a different set of stimuli, and also found 
that the performance gains—on both the original and transfer tasks—remained one month later.  
 
 Taken as a whole, the evidence suggests that (a) multitasking requires more than just 
being able to perform single tasks in isolation (b) that multitasking ability on one set of stimuli 
can be used to predict multitasking performance on a different set of stimuli (c) that both training 
and individual differences (e.g., WM) play a role in multitasking performance, and (d) that 
performance gains in multitasking can generalize to new situations and remain somewhat stable.  
This line of reasoning suggests that the Army might want to investigate the potential of multitask 
training.  Further, if selection of personnel based upon relevant individual differences is not an 
option, then the relationship between individual differences and training performance should at 
least be measured and understood.  Such information might be used as a guide to how well a 
person would perform without multitask training, or how much multitask training would be 
required to reach some desired criterion.  The research reported here investigates the potential 
benefit of multitask training in a military setting.  
 

Experiment Overview 
 

 The first experiment was intended to replicate a basic finding from laboratory research, 
namely that multitasking performance requires more than just the ability to complete the 
constituent parts in isolation.  Drawbacks to typical laboratory research are that the participant 
samples may not be representative of Soldiers, and the tasks used are not ‘military-like’ in 
nature.  Therefore, we designed three relatively simple tasks with apparent face validity as 
military tasks.  Soldiers were assigned to either a ST condition or a MT training condition.  Both 
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groups were trained to perform the same two tasks, but the ST group was trained on one task at a 
time.  The MT group was trained to perform both tasks simultaneously.  To allow for comparison 
of performance across the training conditions, we intended to provide the ST group with twice as 
many training trials as the MT group.  This was necessary, because otherwise the ST group 
would have half as much experience with any given stimulus as the MT training group.  
Although we succeeded in ensuring that the ST group completed a greater total number of 
training trials than the MT group, a coding error prevented the total number of training trials for 
the ST group from being twice that of the MT group. 
 
 After training, the ability of both groups to complete the trained tasks simultaneously was 
then measured which the authors consider a ‘direct test’ of learning on the same tasks.  Both 
groups then completed another multitasking test in which one of the trained tasks was replaced 
with a novel task which the authors consider a ‘near transfer’ test of learning.  In this ‘near 
transfer’ test all of the Soldiers were initially trained to complete an auditory task and a visual 
task and also required to complete an auditory task and visual task in the transfer condition. In 
addition, the auditory task used in the direct test was the same auditory task used in the near 
transfer test.  We examine both the speed in terms of reaction time (RT) and accuracy of 
responses in terms of error rate (ER) which was defined as # errors / # total responses.  All RTs 
are reported in milliseconds.  The second experiment was an attempt to correct the coding error 
and to replicate the basic findings with different participants.  The same basic procedures and 
stimuli were used, with the exception of number of trials per block for the ST group and the 
addition of a WM measure, described more fully later.  The goal of this addition was to examine 
the interaction between training and individual differences.  
 

Experiment 1 
 
 The goal of the first experiment was to replicate basic MT research findings using 
Soldiers and tasks that were more military-like in nature.  Several questions guided the design of 
the experiment.  First, would MT-trained individuals—even if given fewer training trials—
outperform ST-trained individuals on the direct test? Second, would the MT-trained individuals 
outperform the ST-trained individuals during the near transfer test? Third, would the association 
between training performance and direct test/near transfer performance be stronger for MT-
trained participants than for ST-trained participants? 
 

Method 
 
Participants 

 
 The participant sample (total n = 23) consisted of all males.  Participant ages ranged from 
23 to 42 years (M = 29.78 yrs, SD = 4.99).  The amount of military experience ranged from 1 to 
19 years (M = 8.57 yrs, SD = 4.38).   Reported military occupational specialties included Infantry 
(n = 5), Cavalry Scout (n = 10), M-1 Crew (n = 2), Signal Support System Specialist (n = 1), and 
Chemical Operations Specialist (n = 1).  All 19 participants who reported their rank were 
noncommisioned officers (NCOs) including 14 staff sergeants; the remaining participants did not 
report their rank.  Approximately equal numbers of participants served in each condition (ST 
training group n = 12, MT training group n = 11). 
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Instruments and Tasks 
 
 All tasks were presented on personal computers with 15 inch monitors using E-PRIME, a 
software suite designed for running experiments.  Participants were run in groups ranging from 3 
to 6 individuals.  Participants were Soldiers from Ft. Knox, Ft. Benning, and Aberdeen Proving 
Ground.  All trials (regardless of condition) began with the presentation of a fixation point 
centered on the computer screen for 500 milliseconds, followed by presentation of the task 
stimuli.  All trials lasted a maximum of 500 milliseconds.  If 500 milliseconds passed with no 
response, the next trial would begin.  In the multitasking trials, all stimuli were presented 
simultaneously.  Each trial was followed by immediate performance feedback.  The feedback 
indicated:  (1) whether the answer given was correct or incorrect, (2) RT for that trial, and (3) the 
cumulative percent correct for that task.  Approximately halfway through each training trial 
block, participants were given an opportunity to rest their eyes before continuing the experiment.  
Adjacent response keys (‘A’ and ‘S’ for one task, ‘K’ and ‘L’ for the other) were chosen to 
minimize physical/motor errors.  We wanted to primarily measure the cognitive constraints 
imposed by multitasking.  It is cognitively simpler to complete tasks in the absence of competing 
physical demands.  If we had stipulated, for example, the more distant response key pairs of ‘A’ 
and ‘K’ for one task and ‘S’ and ‘L’ for the other, number of errors would have increased as a 
result of key selection, not multitasking difficulties per se.  Each trial was conducted via a 
sampling-without replacement procedure. If, for example, there were 150 total stimuli available 
for a given task, 150 random selections would take place until the stimulus pool was exhausted.  
Upon the 151st trial, each stimulus would become available and the procedure would repeat. 
 

NATO Alphabet Task.  The North Atlantic Treaty Organization (NATO) Alphabet Task 
was an auditory categorization task. Participants wore headphones and were instructed to press 
the ‘A’ key if the auditory stimulus belonged to the current NATO call sign system (e.g., Alpha 
through Zulu).  If the auditory stimulus did not belong to the NATO call sign system (e.g., 
Adam, Zebra), they were to press the ‘S’ key.  Most of the non-target auditory stimuli used as 
distractors were pulled from earlier versions of the United States Army and Navy call sign 
systems.  There were a total of 78 stimuli composed of 26 targets and 56 distractors.   
 

Unmanned Aircraft System (UAS) Task.  The UAS Task was a visual detection task 
which required participants to scan still photographs taken from UAS feeds of thermal images 
depicting the infrared radiation emitted by objects.  The goal was to detect whether or not hostile 
vehicles could be detected.  If a hostile was detected, participants were instructed to push the ‘K’ 
key.  However, if no hostile was seen, the correct response was the ‘L’ key.  There were a total 
of 150 stimuli composed of 30 targets and 120 distractors.  
 

Military Equipment Task.  The Military Equipment Task was a visual categorization task. 
Participants scanned a series of photographs of military equipment and were to classify them as 
belonging to either U.S. or foreign military forces.  If the equipment was American, participants 
were instructed to press the ‘K’ key.  If the equipment was foreign, they were to push the ‘L’ 
key.  There were a total of 88 stimuli composed of 22 targets and 66 distractors. 
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Design and Procedure 
 

 Soldiers were run in sessions of up to six at one time.  Each session lasted for a total of 
2.5 hours.  To prevent distraction from other participants, all Soldiers heard the auditory (NATO 
Alphabet) task through a set of headphones.  Prior to training, participants were randomly 
assigned to either the single task or multitask training conditions.   Participants assigned to the 
ST training condition completed multiple trials of NATO Alphabet and UAS tasks, each 
presented in isolation (task presentation order was determined via the random assignment 
function in E-PRIME).  Participants in the MT training condition completed training trials in 
which the NATO Alphabet and UAS tasks were presented simultaneously.  To distinguish single 
task trial blocks from multitask trial blocks, a ‘+’ sign is used in between task names to indicate 
multitask trials (Table 1).  Following training, all participants completed a block of trials with the 
NATO Alphabet and UAS tasks presented simultaneously (direct test), followed by a block of 
trials in which the NATO Alphabet and Military Equipment tasks were presented simultaneously 
(near transfer test).  We originally intended to provide 300 trials for the NATO Alphabet task to 
the single task group.  However, a coding error prevented this.  As a result, ST-trained 
participants received only 228 trials for the NATO Alphabet task.   
 
Table 1 
 
Research Design and Procedure for Experiment 1 
 
 
      Condition 
             
Phase             ST      MT          
 
Training  NATO (228 trials)   NATO + UAS (300 trials) 
   UAS (300 trials)    
 
Direct Test  NATO + UAS (150 trials)  NATO + UAS (150 trials) 
 
Near Transfer  NATO + ME (176 trials)  NATO + ME   (176 trials) 
 
Note:  NATO=NATO Alphabet Task     UAS=UAS Task     ME=Military Equipment Task 
 
Analyses 
 
 To display trends across trials, we divided each variable into 10 trial blocks of equivalent 
size and plotted mean RTs per trial block. Each RT graph includes 95% confidence intervals to 
indicate when RTs reliably differ.  Only those comparisons which yielded significant F values 
are plotted.  We intended to plot ERs in a similar fashion, but there was insufficient ER 
variability across trial blocks.  Therefore, we use overall ERs as the unit of analysis.  To compare 
differences in error rates, we conducted multivariate analysis of variance (MANOVA).  For each 
section—that is, the training, direct test, and near transfer sections—we report the more pertinent 
descriptive statistics within tables and provide more detailed descriptive data in Appendix A. 
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Table 2 
 
Trial blocks in Experiment 1 
 
 
      Condition 
             
Phase   ST       MT          
 
Training  NATO   = 23 trials each  NATO + UAS = 30 trials each 
   UAS = 30 trials each    
 
Direct Test  NATO + UAS = 15 trials each NATO + UAS = 15 trials each 
 
Near Transfer  NATO + ME   = 18 trials each NATO + ME = 18 trials each 
 
Note:  NATO=NATO Alphabet Task     UAS=UAS Task     ME=Military Equipment Task 
 

Results 
 
Training Data 
 
 As shown in Figure 1, the MT training group took longer to complete the NATO 
Alphabet task.  A similar pattern is displayed in Figure 2 for the UAS tasks.  For both tasks, then, 
the ST training group was quicker than the MT training group.  However, the ERs for the 
training conditions did not differ for either the NATO Alphabet (F (1, 21) = .25, p > .05) or the 
UAS (F (1, 21) = .11, p > .05) tasks.  Descriptive statistics are listed in Table 3. 
 

 
Figure 1.  Training reaction times (m/sec) for NATO Alphabet Task, Experiment 1. 
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Figure 2.  Training reaction times (m/sec) for UAS Task, Experiment 1. 

able 3 

eans and standard deviations for Experiment 1 training data 

 
T
 
M
 
 
                   RT     Error 

 Mean  SD   Mean  SD   
  
Condition        
 
Single              

ATO 1387  323   .06  .08 

ulti   
TO  1581  288   .05  .04 

 N    
 UAS     847   342   .05  .05 
 
M
 NA   
 UAS   1067  374   .05  .03 
 
Note:  NATO=NATO Alphabet Task     UAS=UAS Task 

irect Test 

For both the NATO Alphabet task and the UAS task there were no reliable RT 
 non-

 

 
D
 
 
differences between the two training conditions.  However, the MT training group had a
significantly lower error rate in the NATO Alphabet task (F (1, 21) = 3.24, p = .08) and a 
significantly lower error rate in the UAS task (F (1, 21) = 7.37, p < .05).  
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Table 4 

d standard deviations for Experiment 1 direct test data 
 
Means an
 
 
                   RT     Error 

 
onditi n      D ean SD   

 
C o    Mean  S   M  
 
Single              

NATO   1792  336   .03  .03 
AS 1262  374   .02  .02 

NATO   1704  203   .01  .01 
S  1216  229   .01  .01 

 
 U   
 
Multi   
 
 UA  
 
Note:  NATO=NATO Alphabet Task     UAS=UAS Task 
 
Near Transfer Test 
 
 For both the NATO Alphabet task and the Military Equipment task there were no reliable 

T differences between training conditions.  Furthermore, the ERs for the training conditions did 

d standard deviations for Experiment 1 near transfer data 

R
not differ significantly for either the NATO Alphabet (F (1, 21) = .42, p > .05) or the Military 
Equipment (F (1, 21) = .68, p > .05) tasks.  
 
Table 5 
 
Means an
 
 
 
                   RT     Error 

 
onditi n      D ean SD   

 
C o    Mean  S   M  
 
Single              

NATO   1792  336   .02  .02 
E 1790  429   .07  .02 

NATO   1704  203   .03  .02 
  1753  341   .08  .05 

 
 M   
 
Multi   
 
 ME  
 
Note:  NATO=NATO Alphabet Task     ME=Military Equipment Task 
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Discussion 
 

 During training, the MT training gr ed the same number of errors as the ST 
training group and exhibited reliably slower reaction times for both tasks.  However, this pattern 

st 
eing able to complete the constituent tasks.  Despite more training trials—and superior training 

 test 

est 
ilar 

r argument for the superiority of MT training could be made if the ST 
articipants had completed as many single trials per task as the MT group completed overall. 

rror and 

nt 2 
 

 There were two goals in this exper st goal was to correct the coding error 
from Experiment 1 and see if the same pattern of results would obtain.  The second goal was to 

ltitasking 
 

 

 

 end, we chose the Operation Span (OSPAN) (Turner & Engle, 1989).  Support for 
SPAN validity comes from findings demonstrating its loading on a common WM factor along 

 

oup committ

changed during the direct test of multitasking ability.  In the direct test, the MT training group 
committed fewer errors than the ST group, and completed the tasks as quickly.  During the near 
transfer test, neither the reaction times nor the error rates were different for the two groups. 
 
 This pattern of results suggests that multitask performance does require more than ju
b
performance—the ST training group was outperformed by the MT training group during the 
direct test phase.  This is a point of some importance, because if we had only the training data to 
observe, we might expect that the single task training group would do better during the direct
phase.  Factors which optimize performance during training may not promote skill retention. 
Some research has found that variables which improve training performance may retard test 
performance, and vice versa (Schmidt & Bjork, 1992).  However, the present results also sugg
that multitasking training improvements may be largely limited to tasks which are highly sim
to those trained. 
 
 A stronge
p
This was, of course, our original intention.  We therefore decided to correct the coding e
replicate Experiment 1 with different participants. 
 

Experime

iment.  The fir

assess the extent to which training data and individual differences uniquely predicted 
multitasking performance.  The individual difference measured was that of WM.  We chose to 
measure WM because previous research has found a relationship between WM and mu
(König, Bühner, & Mürling, 2006; Bühner, König, Pick, & Krumm, 2006).  The main approach
taken to measuring WM in those studies (König, Bühner, & Mürling, 2006; Bühner, König, Pick,
& Krumm, 2006) was to administer several different measures of WM to large samples of 
individuals and estimate their standing on the latent WM factor via factor analysis.  This 
approach was untenable in the current context because of time and sample size limitations. 
Therefore, it was decided to pick a single measure of WM with established validity and 
reliability.   
 
 In the
O
with other validated WM measures (Engle, Tuholski, Laughlin, & Conway, 1999).   The OSPAN
reliability (estimated at .88, Klein & Fiss, 1999) is excellent, and is in fact slightly higher than 
that of other common WM measures.  An additional advantage to t he OSPAN test is the public 
availability of an automated EPRIME version (Heitz, Schrock, & Engle, 2005).   
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 The basis of the OSPAN test is simple.  Individuals are shown a letter, followed by a 
ath pr  

 

id 

PAN 
 

 
Method 

Participants 
 

 The participant sample (n=19) was composed of all males. Ages ranged from 20 to 38 
ears (M o 

ted 

 

struments and Tasks 
 

 With the exception of the OSPAN test, the instruments and tasks used in Experiment 2 

esign & Procedure 
 

 The design and procedure replicated those used in Experiment 1, with the exception of 

 

nalyses 

The analyses largely replicate those from Experiment 1.  Again we plot reliably different 

o assess 

predictors and multitasking performance measures as criterion variables.  

m oblem which they are required to mentally solve.  A possible answer to the problem is
provided, and participants are required to indicate if the answer is correct or not.  Then another
letter is shown.  This repeats for several iterations, at the end of which participants are required 
to select—in the correct order—from a multiple choice list the letters which were displayed. 
Participants must maintain an 85% correct answer rate for the math problems, in order to avo
an accuracy tradeoff between the math problems and word recall.  Any trials on which a 
participants RT is greater than +/- 2SD their mean RT is discarded.  The version of the OS
test used in this research was an automated version implemented in E-PRIME (Heitz, Schrock, &
Engle, 2005).   

 

y  = 23.53, SD = 11.92, n reporting = 16).  Years of military experience ranged from 1 t
17 years (M = 7.1, SD = 6.3, n reporting = 19).   Military ranks included Private (n = 7), 
Specialist (n = 2), and Sergeant (total n = 9, 7 = staff sergeants, 2 not specifying).  Repor
military occupational specialties included mechanical maintenance (n = 17) and unit supply 
specialist (n = 2).  Approximately equal numbers of participants served in each condition (ST
training group n = 9, MT training group n = 10). 
 
In

are the same as those used in Experiment 1.   
 
D

the addition of the OSPAN procedure and the correction of the coding error which occurred in 
Experiment1.  To minimize order effects, participants were randomly chosen to either complete
the OSPAN procedure prior to or following training and testing. 
 
A
 
 
RTs by training condition and training block.  Because the coding error was corrected, however, 
there were 30 trials per block for the ST training group data in the NATO Alphabet task (see 
Table 6 below).  Once again, the overall ER was too low to examine fruitfully on a per-trial 
block basis. Therefore, we again used the percent errors across all trials.  (More detailed 
descriptives from these analyses can be found in Appendix B.)  Because we also wished t
how well OSPAN scores and training performance could predict multitasking performance, we 
computed a series of regression equations using OSPAN scores and training performance as 
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Table 6 
 
Trial blocks in Experiment 2 
 
 
      Condition 
             
Phase   ST       MT        
 
Training  NATO   = 30 trials each  NATO + UAS = 30 trials each 
   UAS = 30 trials each    
 
 
Direct Test  NATO + UAS = 15 trials each NATO + UAS = 15 trials each 
 
Near Transfer  NATO + ME   = 18 trials each NATO + ME = 18 trials each 
 
Note:  NATO=NATO Alphabet Task     UAS=UAS Task     ME=Military Equipment Task 

 
Results 

 
Training Data 
 
 As shown in Figure 3, the MT training group took longer to complete the NATO 
Alphabet task.  A similar pattern is displayed in Figure 4 for the UAS task. For both tasks, then, 
the MT training group was slower than the ST training group.  There were no differences in ERs 
between the training conditions for either the NATO Alphabet (F (1, 17) = .70, p >.05) or the 
UAS (F (1, 17) = .44, p >.05) tasks.  
 

 
Figure 3.  Training reaction times (m/sec) for NATO Alphabet Task, Experiment 2. 
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Figure 4.  Training reaction times (m/sec) for UAS Task, Experiment 2. 

Table 7 
 
Means and standard deviations for Experiment 2 training data 

 

 
 
                   RT     Error 
  
Condition         Mean  SD   Mean  SD   
 

ingle              S
 NATO   1019  343   .12  .17 
 UAS   1263   374   .13  .19 
 
Multi   
 NATO   1788  287   .08  .06 
 UAS   1329  276   .08  .08 
 
Note:  NATO=NATO Alphabet Task     UAS=UAS Task 
 
Direct Test 
 
 There were no reliable RT differences between training groups for either the NATO 
Alphabet or UAS tasks.  There were also no significant differences in ERs between training 
conditions in either the NATO Alphabet (F (1, 16) = 322, p >.05) or the UAS (F (1, 16) = 1.64, p 
>.05) tasks. 
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Table 8 
 
Means and standard deviations for Experiment 2 direct test data 
 
 
                   RT     Error 
  
Condition         Mean  SD   Mean  SD   
 
Single              
 NATO   1795  323   .01  .01 
 UAS   1344   314   .01  .01 
 
Multi   
 NATO   1799  376   .05  .07 
 UAS   1343  400   .03  .05 
 
Note:  NATO=NATO Alphabet Task     UAS=UAS Task 

ear Transfer Test 

There were no reliable RT differences between training groups for either the NATO 
lphabet or Military Equipment tasks.  There were also no significant differences in ERs 
etwee trainin  cond ns in A O Alp abet ( ) or the Military 

, 16) = .80, p >.05) tasks.  

 
N
 
 
A
b n g itio  either the N T h F (1, 16) = .36, p >.05
Equipment (F (1
 

able 9 T
 
Means and standard deviations for Experiment 2 near transfer data 
 
 
                   RT     Error 

 
  
Condition         Mean  SD   Mean  SD  
 
Single              

NATO   2182  486    .09  .04 
  1263   374   .03  .02  ME 

 
Multi   
 NATO   2378  484   .08  .05 
 ME   1216  229   .05  .03 
 
Note:  NATO=NATO Alphabet Task     ME=Military Equipment Task 
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Individual Differences and Training Performance as Predictors 

 scores to multitasking in 
xperiment 2, we computed a series of regression equations.  We attempted to predict RTs in the 
irect test and near transfer phases using OSPAN scores and training RTs, and to predict ERs in 

ng e OS N sc es and training ERs.  We 
the point of these regression equations was to examine the unique predictive role 

scores.  Therefore, we report only the r values associate  

hen c puting the regression equations, we decided to use backwards stepwise 

lt 

e ha o compelling a priori reason to enter the predictor variables in a particular 

 

ere used as predictors and criterion.  
 score, mean overall RTs, and mean 

e criterion variables were the RTs in the direct test 
lphabet and UAS tasks) and near transfer (NATO Alphabet and Military Equipment 

ases. The OSPAN scores uniquely predicted direct test RTs in both the NATO Alphabet 
 scores failed to predict RTs 

rror R tes. A similar procedure was followed for predicting ERs by the ST training 
ictor able aining phase ERs (in both the NA lphabet and 

A  score iterio iab s wer the di NATO ha et and
 ER  n r tran et nd Mi tary E ) ERs  O PAN 

ores failed to uniquely predict ERs in any of the tasks.  

The regressions in this section proceeded in the same fashion as those described above—
redi r and criterion variables were used.  The OSPAN scores failed to uniquely 

 
 To examine the unique predictive contribution of OSPAN
E
d
the direct test and near transfer phases usi  th PA or
emphasize that 
of OSPAN d with the OSPAN scores.
 
 W om
regressions.  In such a procedure, all of the desired predictor variables are entered into an 
equation and any predictor which fails to significantly predict criterion variance—set by defau

 SPSS at p less than or equal to .10—is removed from the equation.  We used this approach in
because w d n
sequence.  Because the same predictors are used in more than one regression equation, the p 
values should be viewed with caution; however, this skepticism should be counterweighted by

e fact that any significant p values were obtained with very small sample sizes.  When th
computing these regression equations, summary variables w

hat is, for a given individual we use that person’s OSPANT
overall ERs.   
 
ST Training Group  
 
 Reaction Times.  Four backwards stepwise regression equations were computed.  The 
same three predictor variables were used in all four equations:  OSPAN scores and training RTs 
e.g., NATO Alphabet and UAS tasks).  Th(

(NATO A
sks) phta

(r = .75, p < .05) and the UAS (r = .76, p < .05) tasks.   The OSPAN
n the near transfer tasks. i

 
 E a

d vari s were the tr TO Agroup.  The pre
) andUAS tasks  OSP N s. The cr n var le e rect test (  Alp b  

UAS tasks) s and ea sfer (NATO Alphab  a li quipment . The S
sc
 
MT Training Group 
 
 
the same p cto
predict RTs and ERs for any of the tasks. 
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Discussion 
 
 The findings of Experiment 2 are largely consistent with those from Experiment 1.  W
looking at the data across experiments, it is clear that during training ST participants tend to 
complete tasks more quickly and as accurately as MT participants.  However, this speed 
advantage disappears when all participants are required to complete both of the trained 
simultaneously.  There is also some evidence that MT-trained participants commit fewer errors 
during multitasking than ST-trained participants.  Until more difficult tasks are examined, 

hen 

tasks 

owever, this conclusion remains tentative. 

.  

 as a 

s research has found that multitasking performance is not well explained by 
erformance of the constituent tasks in isolation (Ben-Shakhar & Sheffer, 2001; Schneider & 

is observation is combined with the positive transfer of multitasking 
arning found by other researchers (Kramer, Larish, & Strayer, 1995; Bherer et al., 2005), it 
emed  a 

 interaction vectors consisting of predictor variables and a dummy 
ariable indicating whether or not a data point was drawn from Experiment 1 or 2.  We then 
gress

ed, not available for data from 
xperiment 1).  Backwards stepwise procedures were once again used.  For each regression 

r variables were used (either training ERs or training RTs).  Upon occasion, 
nly one predictor was retained. Following convention (Jensen, 1980), we use r to indicate 

h
 
 As for the role of WM in multitasking, it appears to depend upon training condition
When individuals have not been trained to multitask, WM uniquely predicts RT variance—at 
least during the direct test phase.  This does not hold true, however, for individuals who have 
been trained to multitask.  Would we see a similar change in the role of training performance
predictor as a function of training condition?  To examine this question, we decided to focus 
upon the role of training performance as predictors of multitasking performance.  
 

Using Training to Predict Multitasking Performance 
 

 Previou
p
Fisk, 1982).  When th
le
se  plausible to predict that training performance for the MT trained participants would be
better predictor of direct test and near transfer phases than ST training performance.  
 
 To maximize statistical power, we wished to use the data from both experiments.  
However, given the coding error which occurred in Experiment 1, we had to ensure that the data 
patterns in Experiments 1 and 2 were not significantly different from one another.  To examine 
this, we computed a set of
v
re ed the criterion variables onto the relevant interaction vectors.  Results indicated an 
absence of interaction effects, justifying combining data from the two experiments.   
 
 The regressions proceeded in an analogous fashion to those used before, with the 
exception that OSPAN scores were not included (and, inde
E
equation two predicto
o
bivariate correlations and R to indicate multiple correlations. 
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ST Training Group 

 p 
ns. 

Training ERs failed to significantly predict ERs in any of the four criterion variables.  

ly 

 
Reaction Times 
 

 < 

Training ERs were highly predictive of direct test ERs for both the NATO Alphabet (R = 
0, p < r 

han simply 
eing able to perform the constituent tasks in isolation.  Single task ERs and RTs did not 
gnific s and 

in 

Experiments 1 and 2 demonstrate that the superior training performance of single tasks in 
olation is, at best, misleading.  When required to perform trained tasks simultaneously—that is, 
 multitask—single task trained participants lose their speed advantage and sometimes commit 
ore errors than participants who were multitask trained participants.  Furthermore, ERs and 
Ts derived from multitask training may serve as better predictors of later multitasking 
erformance than measures derived from single task training.  Given that the tasks used here had 

 
Reaction Times 
 
 Training RTs did predict NATO Alphabet RTs in the near transfer phase (R = .56,
<.05).  However, for the remaining three criterion variables there were no significant regressio
  
Error Rates 
 
 
 

MT Training Group 
 

 The procedure for regressing MT training group direct test/near transfer performance 
onto training performance was the same as that used for the ST training group above.  Precise
the same predictor and criterion variables were used. 

 Training RTs did predict direct test RTs for both the NATO Alphabet task (r = .66, p
.05) and UAS (r = .68, p < .05).  Training RTs also predicted near transfer RTs for the NATO 
Alphabet (r = .69, p < .01) and Military Equipment (r = .46) tasks.  
 
Error Rates 
 
 
.9  .05) and UAS (R = .89, p < .05) tasks.  However, training ERs failed to predict nea
transfer errors in either the NATO Alphabet or Military Equipment tasks. 
 

Discussion 
 

 The findings from the above analyses replicate and extend earlier research.  The 
regression equations do indicate that multitasking performance is composed of more t
b
si antly predict those aspects of multitasking performance.  In contrast, multitask ER
RTs did a reasonable job of predicting subsequent multitask performance.  Reaction times 
particular appeared to be predictable across different task sets.  
  

General Discussion 
 

 
is
to
m
R
p

 17



   
    

very low ERs, we predict that using mo uld result in (1) greater differences in 
Rs between ST and MT-trained participants and (2) enhanced predictability of multitasking 

ring MT training. 

 Sheffer, 2001) which found that another individual difference (general mental 
orrelated with multitasking performance only in the early stages of training.  When, 

erefore, multitask training is unavailable, it is worthwhile to assess the working memory of 

 While there is evidence suppor ining, there are a number of research 
questions that need investigation before useful recommendations can be made to the U.S. Army. 

 

 required similar motor movements such 
as pressing keys on a computer screen.  Tasks th  physically interfere with each other—e.g., 

or even opposing body movements—may not be as predictable.  The role of 
orking memory also deserves further exploration.  One study (Bühner, König, Pick, & Krumm, 

  

hwhile undertaking.  
epending upon task, MOS, and mission characteristics, one or the other aspect of performance 

ore important. 

T training 
erformance as an indicator of MT performance is misleading.  Given that fewer training trials 

were provided to the MT participants, we c  argue that MT training is more efficient, 
effective, and predictive of later MT performance than is ST training.  When considering the role 

remium 

 have 

 with the requisite skills for 
ctively in current and future operating environments. 

re difficult tasks sho
E
ERs from ERs du
 
 In addition, when appropriate multitask training is given the impact of WM upon 
multitasking performance appears to be minimized.  This is consistent with previous research 
(Ben-Shakhar &
ability) was c
th
individuals before placing them in jobs which require efficient and effective multitasking.   
 

ting the use of MT tra

The current research only looked at short-term effects of MT.  Do the beneficial effects of MT
training persist over time or does the difference fade as the ST training group gains more 
experience in a MT environment?  The tasks used here

at
require different 
w
2006) found that different aspects of working memory predict multitasking speed and accuracy.
Further research into which working memory measures would predict different aspects of 
performance (speed, accuracy) in a military context would be a wort
D
may become m
 

Conclusions 
 

 Evidence from this set of experiments indicates that relying upon S
p

an plausibly

that new technologies will play in the Future Force, it is evident that an ever increasing p
will be placed upon multitasking ability.  This leads us to conclude that further research into 
multitask training could yield large benefits for the U.S. Army.  If MT training is shown to
consistent, positive effects on the performance of Soldiers, we would strongly recommend the 
implementation of MT in institutional and unit settings.  The MT training may improve the 
effectiveness and efficiency of Army training and equip Soldiers
performing effe
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Appendix A 
 

Reaction Time Descriptive Statistics for Experiment 1 
 

Training Data 
 

 
DV Training  Condition Training  Block M SD 

 
 

NA   MT 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1985.13 
1867.39 
1730.41 
1639.02 
1734.04 
1698.35 
1676.27 
1727.54 
1674.86 
1690.39  

343.533 
250.593 
277.219 
198.736 
327.498 
274.384 
244.477 
300.877 
227.024 
296.013  

 ST 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1445.27 
1281.63 
1312.75 
1324.59 
1313.03 
1301.59 
1247.34 
1060.18 
1089.40 
1030.52 

296.741 
164.948 
172.488 
147.687 
188.961 
139.513 
94.257 

161.907 
128.990 
158.932 

UAS MT 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1510.31 
1264.31 
1168.33 
1086.15 
1164.09 
1161.15 
1096.24 
1126.42 
1079.97 
1076.46 

540.325 
405.804 
379.104 
323.630 
441.611 
403.751 
407.222 
430.792 
347.055 
424.621 

 ST 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

970.06 
749.89 
707.69 
723.22 
734.25 
749.12 
719.83 
753.05 
711.32 
685.88 

317.348 
188.954 
194.850 
206.009 
225.632 
272.860 
316.002 
275.283 
229.456 
190.851 

 
Note:  NA=NATO Alphabet Task     UAS=UAS Task 
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D
   

irect Test Data 

 
DV SD 

 
Training Condition Train ng Block M i

 
NA   MT 1 

4 

 

1835.72 
17 1 
17 8 
1696.36 

463.828 
32 4 
31 7 
202.627 

 

 ST 

 

2 
3 

30.0
14.2

0.44
2.68

5 
6 
7 
8 
9 

10   

1787.80 
1772.12 
1732.70 
1698.21 
1775.42 
1661.38 

436.671
208.412 
288.797 
208.568 
276.092 
226.946 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10   

1879.55 
1826.64 
1713.35 
1772.22 
1771.13 
1716.87 
1737.12 
1752.34 
1728.24 
1699.23 

343.535 
320.087 
316.303 
427.949 

 234.730
370.818 
385.832 
298.443 
381.172 
296.932 

UAS MT 

 

1  
1  
1  
1  
1  
1  
1  
1  
1  
1  

 
 
 
 
 
 
 
 
 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10   

251.5316
163.1918
147.0857
176.0736
160.9717
218.0281
239.2563
187.0398
235.7290
098.3153

3 802.3193
236.72451
245.53499
266.64165
298.13790
354.38304
390.63357
258.84414
400.36616
287.24734

 ST 

 

1  
1  
1  
1  
1  
1 9 
1 6 
1 3 
1 4 
1 6 

 
 
 
 
 
 
 
 
 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10   

451.7595
381.5418
252.1336
297.6476
286.2434
293.844
265.297
241.083
241.573
180.487

426.96914
393.55544
384.80577
430.25030
325.28958
344.45878
344.33122
333.67075
324.99741
359.38470

 
 
Note:  NA=NATO Alphabet Task     UAS=UAS Task 
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N  ear Transfer Data
   
 

DV Training Condition Training Block M SD 
 
 

NA   MT 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

2366.86 
2323.03 
2329.09 
2296.06 
2318.19 
2081.73 
2121.11 
2049.70 
2018.63 
2111.25 

372.841 
308.179 
471.737 
354.989 
413.513 
334.538 
340.178 
235.957 
259.507 
375.780 

 ST 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

2543.78 
2292.77 
2336.79 
2274.78 
2285.38 
2090.04 
1991.19 
2118.41 
2142.83 
2091.00 

442.614 
425.877 
378.429 
266.105 
323.618 
389.795 
225.659 
307.036 
276.596 
307.942 

ME MT 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1884.93 
1988.73 
1919.82 
1961.23 
1867.97 
1877.13 
1742.63 
1963.92 
1775.42 
1929.69 

334.836 
450.536 
393.939 
484.256 
571.376 
464.870 
428.373 
387.374 
389.835 
462.235 

 ST 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1650.60 
1718.32 
1667.79 
1643.88 
1578.21 
1734.51 
1611.63 
1673.68 
1738.29 
1617.35 

414.902 
463.060 
425.454 
365.512 
469.923 
397.866 
354.721 
427.397 
395.479 
429.607 

 
 
Note:  NA=NATO Alphabet Task     ME=Military Equipment Task 
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Appendix B 
 

Reaction Time Descriptive Statistics for Experiment 2 
 

Training  Data 
   
 

DV Training Condition Training Block M SD 
 

 
NA  

  
MT 

 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

 
2025.28 
1904.36 
1809.15 
1946.49 
1909.48 
1921.01 
1828.75 
1707.67 
1591.62 
1738.74 

 
414.905 
723.936 
514.233 
414.316 
424.591 
496.264 
415.935 
285.971 
589.012 
427.926 

 ST 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1409.51 
1334.78 
1362.03 
1291.47 
1363.47 
1314.66 
1170.73 
1157.93 
1182.08 
1124.83 

169.252 
207.222 
325.413 
180.778 
292.528 
126.102 
381.195 
352.462 
261.545 
323.467 

UAS MT 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1135.14 
1535.54 
1599.76 
1482.84 
1365.14 
1431.93 
1363.53 
1188.27 
1132.69 
1240.42 

684.554 
527.460 
481.839 
416.311 
466.334 
454.031 
300.556 
374.124 
445.801 
480.218 

 ST 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1000.94 
839.34 
798.05 
704.63 
768.70 
712.04 
714.08 
703.52 
717.79 
757.12 

274.775 
324.206 
305.628 
289.519 
327.206 
284.699 
337.771 
239.715 
373.562 
443.476 

 
Note:  NA=NATO Alphabet Task     UAS=UAS Task 
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D
   

irect Test Data 

 
DV SD 

 
Training Condition Train ng Block M i

 
NA   MT 1 

 

1838.87 
17 0 
16 5 
182 5 

491.700 
38 2 
39 1 
423 50 

 ST 

 

2 
3 

90.8
89.0

8.18
7.02

4 
5 
6 
7 
8 
9 

10   

0.2
1791.93 
1772.59 
1750.00 
1826.04 
1792.74 
1919.36 

.0
420.451 
314.317 
357.195 
422.568 
323.128 
504.619 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10   

1914.36 
1564.10 
1589.05 
1764.26 
1896.62 
1853.58 
1862.90 
1872.59 
1892.12 
1740.79 

500.128 
408.120 
371.412 
408.698 
409.017 
348.116 
436.039 
505.022 
466.739 
266.413 

UAS MT 

 

1  
1  
1  
1  
1  
1  
1  
1  
1  
1  

4  
3  
4  
3  
4  
3  
3  
4  
4  
5  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10   

361.9144
334.2200
316.9778
326.3067
324.2856
323.6044
261.4833
370.9611
346.9544
463.3533

88.08653
85.59478
15.88972
85.57997
54.09476
44.65799
78.30083
57.39329
17.89375
45.29890

 ST 

 

1  
1  
1  
1  
1  
1  
1  
1  
1  
1  

2  
4  
4  
5  
5  
3  
3  
3  
2  
2  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10   

443.4511
216.4378
172.3844
366.0956
458.3844
3 779.206
377.3189
413.1178
373.3911
240.1700

72.07933
58.01188
98.97808
01.74276
33.93419
60.70766
80.91634
93.68808
85.95149
44.00570

 
Note:  NA=NATO Alphabet Task     UAS=UAS Task 
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N  ear Transfer Data
   
 

DV Training Condition Training Block M SD 
 
 

NA   MT 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

2526.21 
2369.35 
2404.06 
2287.55 
2435.82 
2381.17 
2276.85 
2421.94 
2349.57 
2318.35 

556.967 
6 
2 
9 
8 
2 
2 
5 
3 
0 
5 
3 
0 
0 
5 
5 
4 
1 
4 
4 

525.05
545.82
464.74
587.60
537.70
418.61
536.89
497.88
522.14

 ST 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

2473.16 
2419.00 
2431.38 
2192.23 
2167.01 
2092.96 
2007.91 
1958.78 
2052.13 
2029.53 

706.68
538.69
612.02
557.71
599.59
471.87
485.40
414.03
458.92
374.00

ME MT 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

1819.81 
1898.90 
1777.73 
1795.20 
1793.34 
1782.20 
1771.16 
1728.52 
1715.88 
1630.91 

379.299 
 
 
 
 
 
 
 
 
 

474.782
454.762
551.028
546.019
492.163
495.246
375.048
453.132
371.497

 ST 1 
2 
3 
4 
5 
6 
7 
8 
9 

10    

2055.86 
1889.66 
1865.16 
1850.04 
1753.76 
1670.18 
1576.12 
1521.15 
1746.59 
1650.87 

742.419 
 
 
 
 
 
 
 
 
 

605.935
633.116
740.883
722.036
607.005
620.045
527.740
614.668
534.799

 
Note:  NA=NATO Alphabet Task     ME=Military Equipment Task 
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