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1

Introduction

This document describes a set of cognitive tasks packaged with a protocol editor and a task dispatcher.
The editor allows you to easily create a list of parameterized tasks that together constitute an experiment,
or one of the conditions of an experiment. It also provides a facility for packaging the protocol and related
files into a zip archive that can be easily unpacked onto machines that will be used by subjects. Once this
has been done, the dispatcher can be used to sequentially present the series of tasks to subjects. It provides
the ability to add subjects by name or other identifier. All result files are created in a single directory
associated with the protocol and are named in a consistent manner that allows them to be easily identified
and managed by automated tools.
The tasks described here offer a consistent and flexible way of identifying and tagging data. They create
ASCII tab delimited files that can be easily combined and loaded into Excel, SAS, SPSS, or other data
analysis programs.
This document first describes the general features and operating procedures shared by all of the tasks. The
next section describes each of the test tasks in detail. This includes their parameters, operating
characteristics, and data files. The next section describes how to create, modify, package and distribute
experiment protocols, and it is followed by a section explaining how to run and manage experiments on
computers that are used by subjects.
There are two appendices. The first deals with installing and configuring the software. The second
describes a way of manually creating batch files that can be used instead of the editor/dispatcher. This is
provided for historical purposes and is not the recommended way of using the task battery.

2

Conventions and Guidelines

All tasks operate in two modes. In the first, you can enter all required parameters in a graphical user
interface (the parameter dialog), following which the task will run according the specified information. In
the second, the task executes directly without intervention, either under the control of the Dispatcher or a
batch file.
The first mode of operation can be used to easily test the effect of different combinations of parameters.
As a side effect, when parameters are specified, they are assembled into a command line that can be
copied to the clipboard. From there the command line can be pasted into a batch file, thus building up an
experiment consisting of a number of sequentially executed tasks. This is discussed in detail in Appendix
B.
It is important to note that some of the parameters are used exclusively to identify the data. This is
discussed in the following section (2.1). The test tasks use a consistent data format wherein each record
has two parts: an identification section and a task specific response section. By specifying data tags in an
organized manner, it is possible to combine data from multiple subjects to easily perform individual,
within group and between group analyses.
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2.1

Notes on Data Management

A major logistical issue in running experiments is keeping track of the data produced by the various tasks.
This task battery makes assumptions that help to organize your results as follows:
1.

During any run of task or a protocol file, the task runs in a single directory.

2.

Results are written to a subdirectory of that directory, named Results. This directory is
created automatically if it does not exist when needed.

3.

The task has a default file naming convention based on the data identification tags. Files
are named: TaskID-ExperimentID-SubjectID-.dat where TaskID, ExperimentID, and
SubjectID represent the value of the corresponding tags. An example would be
FourChoice-Exp27-Subj035.dat.

4.

If another run of the task produces a filename that matches and existing file, the data will
be appended to that file. This is normally the case where a subject executes a task more
than once in a protocol, or runs a protocol multiple times. In these cases, other data tags
will suffice to identify the particular run and condition.

The file naming convention can be overridden if the Dispatcher is not used (see 2.2), but the behavior of
appending data is fixed.

2.2

Specifying Test Parameters

Running the task from the Start Menu, or by double-clicking on its executable in the file explorer will
always result in the parameter dialog being displayed. The following is an example:
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Figure 1 - Parameter Dialog

All items, except for number 4, are identical for all tasks. Note the following:
1.

Data Tags These are the five data tags that comprise the data identification section. The
labels (ExperimentID, etc.,) identify their conventional use and meaning.

Figure 2 - Data Tags

2. Output File Specification This is the fully qualified path and name of the output file that
will be created (or used) by the task. If you do not enter anything in the input box, the default
information below it will be used. Using the default will generate a consistent set of file names
for your experiment.
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Figure 3 - Output File

Note that the Defaults To line at the bottom will be updated to reflect the values in the data tags. For
example, if you had set the Experiment ID to EXP27, the Defaults To line would show
.\Results\FourChoice-EXP27-SubjID.dat.

3. Command Line This is the assembled command line that will be used to invoke the task
based on the parameters specified in the remainder of the parameter dialog. Clicking on the
Copy button will copy the full command line to the clip board.

Figure 4 - Command Line
4.

Task Specific Parameters This section of the dialog is different for each cognitive task.
Task specific parameters are fully described in Section 3.

5.

Run Button This button is only enabled when valid entries have been made for all
parameters. Clicking on it will run the task once, using the specified parameter values.

6.

Exit Button Clicking on this will simply cause the parameter dialog to close and the task
will exit.

If you leave a field with an invalid value in it, you will see an error notification (

) as shown below:

Figure 5 - Parameter Error Notification

Placing your cursor over the notification symbol will display a small window with text describing the
error. Note that you cannot run the task or copy the command line if there are any error notifications on
2012-01-24
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the screen. Errors are used to show empty required fields, invalid data format (e.g., alpha characters in a
numeric field) or numeric values out of range.

2.3

Data Files and Formats

All data from tasks in this battery are written as tab delimited ASCII files. The first nine columns
comprise the identification section of the record. The following figure is an example of a file with two
runs that was loaded into Excel. Note that the figure is truncated at the eighth column. Anything
following this is task dependent.

Figure 6 - Output Record Identification Section

Note that the first row contains column labels. The data is interpreted as follows:
A. Value of the ExperimentID data tag.
B. Value of the SubjectID data tag.
C. Value of the SessionID data tag.
D. Value of the TaskID data tag.
E. Value of the BlockID data tag.
F. Record number within the run.
G. Start date and time (only written on the first record of each run).
H. Comma separated list of task specific parameters that were used for the run (only written on the
first record of each run).
I.

Time into run that the record was written in seconds.

Note re: SessionID and SessBlockID: When tasks are run by the Dispatcher, it takes responsibility for
maintaining and updating these fields in an orderly way. The first time that a subject runs a protocol, all
result records will have a “1” in the SessionID field. The second time that they run the protocol, all result
records will have a “2” in the SessionID field, and so on for subsequent runs. The SessBlockID field is
managed on a per task basis in each run. If FourChoice appears twice in a protocol (possibly with
different parameters), all of its result records for the first instance will have a “1” in SessBlockID, and all
records from the second will have a “2”.
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Suppose that a protocol consisted simply of two presentations of FourChoice with an intervening
presentation of Match to Sample. If we ran the protocol twice and looked at all of the records, we would
see all of the following combinations of TaskID, SessionID, and SessBlockID, and no others:

Figure 7- SessionID and SessBlockID

2.4

Forcing Presentation Termination

If you want to abort a presentation, you can do so by entering CONTROL-e (the “CTRL” key and the “e”
key) any time after the task starts. In this event the output file will be left exactly as though the task was
not started (except that its file time will be changed). That is, any records that were written as part of the
current run will be deleted from the file.

3
3.1

The Test Tasks
Digit Span

This is a visual version of the digit span task in which the subject is presented with a series of digits that
they must then reproduce via the keyboard. Each time they respond correctly, a new series of digits will
be presented that is one digit longer.
Initially, the subject responds with the digits in the same order that they were presented, e.g., for the
presentation 1, 2, 3, the correct response is 1, 2, 3. As the memory load increases due to the string length,
the subject will make errors. After the second error, the forward pass is terminated and the task changes: a
short series of digits is presented, but the subject must respond in reverse order. If the presentation is 1, 2,
3, the correct response is 3, 2, 1. Again, each time the subject responds correctly, the presentation is
increased by one digit. After the second error, the reverse pass is terminated and the task reverts to the
forward direction, starting again with a short string.
In addition to reporting individual trials, the task produces a set of summary scores for the run. The first
relates to the subject’s best performance in each direction as determined by the respective maximum
correct string lengths. These are presented along with their sum, the latter being the Digit Span Score.
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When the task is configured to allow for at least two sets of presentations in each direction, a second
performance measure is presented. This is the maximum length in each direction that was achieved in at
least two passes. So, if there were three passes in each direction and the subject was successful for lengths
6, 7 and 8 in the forward direction and 5, 6, and 5 in the reverse, the forward score would be 7 and the
reverse score would be 5. The sum, 12 is referred to as the Reliable1 Digit Span Score.
3.1.1

Parameters

2
3
4

1

5
6
7
8
9
10
Figure 8 - DSPAN Parameters

1. A random number seed for the run. The default, 0, means that a random number seed based on
the computer’s clock will be generated when the task starts. This effectively gives each subject a
different set of trials (all complying with the total set of parameters). If a positive value is
specified, it will be used as the seed and the same set of grids and timing sequences will be used
for all runs. Negative values are not allowed. Good seeds are large, positive, and near prime.
2. One cycle consists of a forward pass and a reverse pass. This value specifies the minimum
number of cycles that the subject will experience during the run. See (4 below).
1

Greiffenstein, M. F., Baker,W. J., & Gola, T. (1994). Validation of malingered amnesia measures with a large clinical sample.
Psychological Assessment, 6 (3),
218–224.
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3. The Error Limit is the number of errors that a subject can commit in a pass before the pass will be
terminated. If the pass being terminated is a forward pass, a reverse pass will be started. If the
pass being terminated is a reverse pass and constraints permit, a new cycle will be started.
4. If a positive Minimum Task Duration (seconds) is specified, the task will not terminate before
that time, regardless of the number of cycles that have been completed. If zero is specified, the
task will terminate when the specified number of cycles have been completed (2 above).
5. The Initial Number of Digits is the number of digits that will be displayed for the first
presentation of each pass.
6. Digit Presentation Time is the time in milliseconds that each digit in a presentation will be
displayed.
7. Inter Digit Time is the time in milliseconds that the display will be blank between digits in a
presentation.
8. The maximum time allowed for the subject to respond can be fixed or dependent on the number
of digits in the presentation. In the latter case, Minimum Response Timeout (sec) is the time that
will be allowed for the shortest string (5 above).
9. Response Timeout Increment (sec) is the additional time that is allowed for each digit beyond the
original string length. NOTE that if this is set to zero, the task reverts to a fixed value for timeouts
(10 below).
10. Maximum Response Timeout (sec) is the maximum timeout that will be allowed regardless of the
length of the digit string. If Response Timeout Increment is zero, this value will be used for all
presentations regardless of length.
3.1.2

Task Logic

1. A screen indicating which keys can be used to make corrections is displayed for 5 seconds, the
direction is set to forward, the presentation length is set to Initial Number of Digits, the digit
string is cleared and the error count is set to zero. If a Minimum Task Duration was specified, a
task timer is started. The screen is cleared and a caption indicating the current direction (Forward)
is displayed.
2. A new digit (1..9) is randomly selected, added to the digit string and displayed for Digit
Presentation Time. The screen is then cleared for Inter Digit Time.
3. If the digit string length is less than presentation length, go to (2).
4. A maximum allowable response time timer is set based on the timing rule specified in the task
parameters, a prompt telling the subject to enter their response is displayed and input is enabled.
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5. Digits are collected and as they are keyed in and the complete response is displayed until either
they hit the ENTER key or the response timer expires.
6. If the subject completed their response before the timeout, the response is scored based on the
current direction (forward or reverse). If the timer expired before the subject completes their
response the presentation is scored as a timeout. Either a timeout or an incorrect response
increments the error counter for the current pass.
7. Further input is disabled and the screen is cleared.
8. If Error Limit has not been reached go to step (2).
9. A new pass is initiated in the opposite direction and the direction caption on the screen is updated
accordingly. The presentation length set to Minimum Number of Digits.
10. If the current direction is forward (we have started a new cycle), and Minimum # of
Forward/Reverse Cycles has not been reached, go to step (2).
11. If the Minimum Task Duration timer was not set, or it was set and has expired, terminate the task.
12. If at any time the Task Duration timer expires and the required number of cycles has been
completed, terminate the task.
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3.1.3

Screen Images

Figure 9 - DSPAN Data Entry Instructions

Figure 10 - DSPAN Digit Presentation

3.1.4

Figure 11 - DSPAN Subject Input

Result Record Format

DSPAN produces two kinds of records: trial records and run summary records.
The following figure shows data from a run with two complete cycles loaded into Excel. Only the
columns relating to trials are shown here. Columns A through I contain run identification information as
shown in Figure 6 - Output Record Identification Section.
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DSPAN trial records are as follows:

Figure 12 - DSPAN Trial Records

J. TrialNo The trial number within the run
K. Direction The direction in which the subject should enter their response relative to the presentation
string.
L. Length The length of the presentation string.
M. Stimulus The string of digits that was presented to the subject.
N. Response The subject’s response string when the ENTER key was hit.
O. Score Trial score: 1 if correct, 0 if incorrect, “.” if timeout.
P. Response Time Time from presentation of the prompt to the ENTER key in seconds. “.” for
timeouts.
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DSPAN run summary records are as follows. NOTE that summary records can be identified by the
fact that columns J..P will all contain “.” indicating the absence of trial information.

Figure 13 - DSPAN Run Summary Record

Q. NFwdBlocks The number of completed forward passes.
R. NRevBlocks The number of reverse passes.
S. MaxFwd The maximum presentation string length that was correctly entered in the forward
direction across all trials.
T. MaxRev The maximum presentation string length that was correctly entered in the reverse
direction across all trials
U. MaxDS The sum of S and T.
V. RelFwd The maximum presentation string length that was correctly entered twice in the forward
direction across all trials.
W. RelRev The maximum presentation string length that was correctly entered twice in the reverse
direction across all trials.
X. RelDS The Reliable Digit Span score (V + W)

3.2

Four Choice Serial Reaction

The task presents four targets on the screen. These are highlighted randomly and the subject has to press a
key that corresponds to that target. This is repeated for a specified number of blocks within the run, each
with a specified number of trials. The assignment of keys to targets is fixed for the run.
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3.2.1

Parameters

1

2

3
4
5
6
Figure 14 - FourChoice Parameters

1. The number of blocks in the run. The block number is reflected in the result file but otherwise has
no effect on the way the task runs.
2. The number of trials in each block. The total number of trials in the run is
# of Blocks * Trials Per Block.
3. Exactly four characters not including any with the SHIFT, ALT, or CTRL keys, or other control
characters like arrow keys, page down, etc.
4. The time in milliseconds after the subject responds to one trial before the next is presented.
5. The maximum time in seconds the subject has to respond to a presentation before the trial times
out.
6. The time in seconds that error messages (timeout and invalid input key) are displayed.
3.2.2

Task Logic

1. An initial screen is presented showing the subject the keys that are associated with each target.
2. A trial is presented, highlighting one of the four targets.
3. If the subject responds with one of the four valid keys within the timeout period go to step 4. For
invalid input go to step 6. For timeouts, go to step 7.
4. Clear the screen for inter trial time. If the subject presses a key during this interval go to step 5,
otherwise go back to step 2.
5. Display a “too soon” message for error display time and then go to step 2.
6. Display an “invalid input” message for error display time then go to step 2.
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7. Display a “too slow” message for error display time then go to step 2.
The process is repeated until the specified number of trials has been presented. On each trial, one of
the four targets is selected at random, with replacement.
3.2.3

Screen Images

Figure 15 - Initial Four Choice Screen

Figure 16 - Four Choice Trial Presentation

Figure 17 - Invalid Input Error

Figure 18 - Too Slow Response Error

Figure 19 - Too Soon Error

3.2.4

Result Record Format

The Four Choice task produces three kinds of records: trial records, block summary records, and, run
summary records. Trial records for each block are followed by block summary records, and the last block
summary record is followed by a run summary records.
The following figure shows data from a run with two blocks of ten trials loaded into Excel. Only the
columns relating to trials are shown here. Columns A through I contain run identification information as
shown in Figure 6 - Output Record Identification Section.
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Figure 20 - Four Choice Trial Records

Column data is interpreted as follows:
Y. BlockNo is the block number within the presentation.
Z. TrialNo is the trial number within the block.
AA. Target is the target number, numbering from the left. In row 4 above, the third box was
highlighted.
BB. Response is the subject’s response key counting from the left in the four character Input Keys
parameter.
CC. ResponseTime is the elapsed time from presentation to subject key press.
Interpret records as follows:
Trial Records have numeric values in column K. Records with a dot (“.”) in column K are block or run
summary records.
Premature Responses (Row 18) have a dot in column L, i.e., no target was presented.
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Timeouts have a numeric value in column L, i.e., there was a target, but a dot in column M, i.e., there was
no response.
Invalid Input (Not shown) have a numeric value in column L, but a -1 in column M (the subject
response).
The following figure shows block and run summary information. Note that these are identified by the fact
that there is a dot in column K (TrialNo).

Figure 21 - Four Choice Summary Records

Note that summary records can be isolated easily in Excel by selecting all records and sorting with
TrialNo descending, Target descending, and BlockNo ascending.
Column data is interpreted as follows:
DD. Npresented The number of trials presented in the block (rows 2 and 3) and the run (row 4).
EE. NPremature The number of premature responses (key pressed before target displayed).
FF. NBadInput The number of invalid input keystrokes.
GG. NCorrect The number of correct responses.
HH. NIncorrect The number of incorrect but valid responses.
II. NTimeout The number of timeouts.
JJ. MeanTimeCorrect Mean response time for correct responses.
KK. VarianceCorrect Population variance for correct responses.
LL. MeanTimeIncorrect Mean response time for incorrect, but valid, responses.
MM.

VarianceIncorrect Population variance for incorrect, but valid, responses.

Where N is 0, both mean and variance are recorded as dot (“.”). Where N is one, variance is recorded as
dot (see row 3).
Interpret records as follows:
Block Summary Records have a dot in column K (TrialNo).
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Run Summary Records have a dot in both column K and J (BlockNo).
Note that where you have combined files from multiple runs and/or subjects, that runs, subjects, and
conditions can be identified by looking at information in the record identification section of each record.

3.3

Grammatical Reasoning

This task creates trials based on two entities, A and B, and eight relationships, precedes, is preceded by, is
not preceded by, does not precede, is followed by, follows, does not follow, and, is not followed by. It
creates a premise like A does not precede B and a statement like A B and the subject must respond
indicating whether the statement is true based on the premise. There are 32 possible combinations of
premises and statements.
3.3.1

Parameters
3
2
1

1

4
Figure 22 - Grammatical Reasoning Parameters

1. The number of times that all 32 trials will be presented.
2. The keys that the subject will use to indicate true or false. Any non-blank key is allowed
(excludes CTRL, ALT combinations, arrow keys, return key, etc.). Upper and lower case are
considered equivalent.
3. Time that a blank screen will be displayed after a subject response and before the next trial.
4. Maximum allowed response time before timeout.
3.3.2

Task Logic

1. Construct and present a trial.
2. Wait for input. Ignore any key other than the designated TRUE and FALSE keys. If timeout
expires go to step 1.
3. Clear screen and wait for inter trial time, ignoring any user input. Return to step 1.
Trials are presented in blocks of 32 and all 32 possible conditions will be presented randomly in each
block.
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3.3.3

Screens

Figure 23 - Grammatical Reasoning Trial

3.3.4

Result Record Format

The Grammatical Reasoning task produces three kinds of records: trial records, block summary records,
and, run summary records. Trial records for each block are followed by block summary records, and the
last block summary record is followed by a run summary records.
The following figure shows partial data from a run with a single block (32 trials) loaded into Excel. Only
the columns relating to trials are shown here. Columns A through H contain run identification information
as shown in Figure 6 - Output Record Identification Section.

2012-01-24

Page 18

Figure 24 - Grammatical Reasoning Trial Records

Column data is interpreted as follows:
J. BlockNo is the block number within the run.
K. TrialNo is the trial number within the block.
L. Proposition Identifies the proposition as follows:
0. precedes,
1. is preceded by,
2. is not preceded by,
3. does not precede,
4. is followed by,
5. follows,
6. does not follow,
7. is not followed by
M. FlipProp If “0” proposition is of the form A relation B. If “1” proposition is of the form
B relation A.
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N. FlipStmt If “0” statement is of the form A B. If “1” statement is of the form B A.
O. Score If “0”, response was incorrect. If “1” response was correct. If dot (“.”) timeout before
subject responded.
P. ResponseTime Response time in seconds. If dot, subject did not respond before timeout.
Interpret records as follows:
Trial Records have numeric values in column K. Records with a dot (“.”) in column J are block or run
summary records.
Timeouts have a numeric value in columns O and P.
The following figure shows block and run summary information. Note that these are identified by the fact
that there is a dot in column K (TrialNo).

Figure 25 - Grammatical Reasoning Summary Records

Note that summary records can be isolated easily in Excel by selecting all records and sorting with
TrialNo descending, and BlockNo ascending.
Column data is interpreted as follows:
Q. Npresented The number of trials presented in the block (rows 2 and 3) and the run (row 4).
R. NCorrect The number of correct responses.
S. NIncorrect The number of incorrect but valid responses.
T. NTimeout The number of timeouts.
U. MeanTimeCorrect Mean response time for correct responses.
V. VarianceCorrect Population variance for correct responses.
W. MeanTimeIncorrect Mean response time for incorrect, but valid, responses.
X. VarianceIncorrect Population variance for incorrect, but valid, responses.
Where N is 0, both mean and variance are recorded as dot (“.”). Where N is one, variance is recorded as
dot (see row 3).
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Interpret records as follows:
Block Summary Records have a dot in column K (TrialNo).
Run Summary Records have a dot in both column L and L (BlockNo).
Note that where you have combined files from multiple runs and/or subjects, that runs, subjects, and
conditions can be identified by looking at information in the record identification section of each record.

3.4

Match To Sample

This task presents a reference grid of specified size in which each square is one of two colors. There are
an equal number of squares of each color and the assignment of color to square is random within this
constraint. After allowing the subject to study the reference grid for a period of time the screen is cleared
and left blank for some time. Following this, two grids are displayed on the screen. One is identical to the
reference grid, and one is the same as the reference grid, but has the colors flipped on some of the
squares. These grids are displayed side by side with the left/right assignment being random. The subject
has to hit a key that corresponds to their assessment of which of the two grids is the reference grid.
3.4.1

Parameters

4

5

1
6
7

8

9

2

10

3
Figure 27 - Standard Color Chooser
Figure 26 - Match To Sample Parameters

1. Grid Colors. You can click on squares, the grid border, or the grid background. This action will
display the standard Windows color chooser. To select a color, simply click on it and then click
the OK button. The display will be updated to reflect the color choice.
2. The number of squares to be displayed in each row when the task runs. Note that the parameter
display grid graphic will not reflect your choice.
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3. The outside dimensions of the grid when displayed by the task.
4. Number of trials in a run.
5. The number of squares in the grid that will be color reversed.
6. A random number seed for the run. The default, 0, means that a random number seed based on
the computer’s clock will be generated when the task starts. This effectively gives each subject a
different set of trials (all complying with the total set of parameters). If a positive value is
specified, it will be used as the seed and the same set of grids and timing sequences will be used
for all runs. Negative values are not allowed. Good seeds are large, positive, and near prime.
7. The maximum amount of time that the subject is allowed to view the initial grid before it is
cleared from the display.
8. If checked, the maximum study time is treated as a fixed study time and the subject has no control
over when the task clears the display.
9. The maximum amount of time that the subject has to make a decision before a timeout is
declared.
10. Up to five delay periods that determine the time from when the reference grid is cleared from the
screen to the time the two test grids are presented. At least one must be specified. Unused delay
specifications are denoted as “0”. The values do not have to be specified in ascending order and
0’s can appear anywhere in the list and are always ignored. The “Number of Trials” value must
be a multiple of the number of specified delays. Each delay will be used the same number of
times over the course of the run. Delays are picked at random, but no delay will be presented
more than three times in a row (unless only one delay is specified).
3.4.2

Task Logic

1. Construct a reference grid according to the specifications.
2. If not fixed timing, display a ↓ below the reference grid and allow input, otherwise disable subject
input.
3. After the maximum study time, or the user enters an allowed ↓, clear the screen.
4. Leave the screen blank for a random time between Min Delay, and Max Delay.
5. Construct a second grid by flipping the color on the specified number of randomly selected
squares.
6. Display the two grids randomly assigning one to the left side of the screen and one to the right
side of the screen.
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7. Wait for the subject to register a decision by pressing either the ← or → key. Any other keys are
ignored. After the subject responds or a timeout is registered, go back to step 1.
3.4.3

Screens

The following screens reflect the condition where study time is not fixed. In the fixed condition, the ↓
graphic is not displayed.

Figure 28 - Match To Sample Reference Grid

3.4.4

Figure 29 - Match to Sample Test Screen

Result Record Format

Match to Sample produces two kinds of records: trial records and run summary records. Trial records for
each run are followed by a run summary record.
The following figure shows data from a run ten trials loaded into Excel. Only the columns relating to
trials are shown here. Columns A through H contain run identification information as shown in Figure 6 Output Record Identification Section.

Figure 30 - Match to Sample Trial Records

J. TrialNo The number of the trial within the run.
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K. NSquares The number of squares in the grid for the trial.
L. NFlips The number of squares that were color inverted for the trial.
M. TStudy Study time for the trial.
N. Delay The Delay time between the end of study and presentation of the Test Screen.
O. Score Score “1” for correct, “0” for incorrect, dot (“.”) for timeout.
P. ResponseTime Time in seconds from presentation of two grids to the subject response. Dot for
timeout.
Trial records have numeric values in columns J through P.
Timeout records have dot in column O (score) and P (response time).
The following figure shows the run summary record.

Figure 31 - Match to Sample Run Summary Record

Q. Npresented The total number of trials in the run.
R. NCorrect The number of correct responses.
S. NIncorrect The number of incorrect responses.
T. NTimtout The number of timeouts (uncompleted trials)
U. MeanDisplayTimeCorrrect The mean time in seconds that the reference grid was presented on
correct response trials.
V. VarianceDisplayTimeCorrect The variance of display time for the reference grid on correct
response trials.
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W. MeanTimeCorrect Mean response time in seconds for the subject on correct response trials.
X. VarianceCorrect Population variance of response time for the subject on correct response trials.
Y. Y – AB As for U – X but for trials with incorrect responses.

3.5

NBack

NBack is a working memory task where the subject has to remember and update a string of letters and
respond to the case where the first and last letter are the same. The length of the string (the NBack level or
NBackN), the stimulus display time, and the inter-stimulus time are the primary independent variables.
Each time the task runs, it randomly selects six letters from the set {X, G, H, K, P, Q, S, W}. The selected
letters are reused as need over the course of the run. One letter is presented at a time. Suppose the NBack
level was 3. Once the first three letters are presented the subject has seen the initial string, e.g., HPQ.
When the fourth letter appears, the subject must first determine whether it is an “H”. If so, it is a match
(since it matches the third letter back), and they are to respond by pressing any key. In this case, they now
have to mentally update the string to PQH. The new candidate is now “P.” If a “W” was presented, they
not would respond, the string would become QHW, and the new candidate would be “Q.”
Once the initial series of letters have been presented the specified number of trials (each a presentation of
another letter) are displayed. The task will guarantee that over the run, exactly the specified number of
targets will be presented. A trial is considered to be a target if the letter being presented matches the letter
that was presented NBackN trials previously.
The task records each trial and produces a single run summary record that contains counters for number
of presentations, number of correct responses, number of missed targets, and number of false positives.
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3.5.1

Parameters

1
2
3
4
5
6
Figure 32 NBack Parameter Form

1. The NBack level for the run.
2. The number of test trials that will be presented in the run. Note that this is different than the
number of letters that will be presented since the first test trial happens after the initial NBackN
letters have been shown to the subject.
3. The number of times during the run that the presented character and the one NBackN
presentations previous will match.
4. The duration that the letter will be displayed.
5. The duration following the display offset of the previous character and the display onset of the
following character (inter-presentation time).
6. The random seed for the trial. Leaving the seed at zero will generate a pseudorandom sequence
used to select the presentation letters, the location of the match trials, and the letter selected for
each trial. The sequence will use the start time of the task as the random number seed. Specifying
any positive number will generate a sequence based on that number as a seed. In this case, all
runs based on these parameters will be identical.
3.5.2

Task Logic

1. The six letters that will be used for the set are selected.
2. The trail number of each of the NBack target presentations is selected at random.
3. Display the NBack cue (see Screens, below) and wait inter-presentation time before continuing.
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4. Select a letter based on the trial type (target or non-target).
5.

Present a letter and start the presentation timer.

6. If the subject presses a key, score the response and go to 10.
7. When the presentation timer expires clear the letter from the screen and start the interpresentation timer.
8. If the subject presses a key, score the response and go to 10.
9. When the inter-trial timer expires score the trial.
10. If there are more trials to present, go to 4. Otherwise exit.
For target trials, a key press is scored as a “correct” (1), and non-responses are scored as a “miss” (0). For
non-target trials, a key press is scored as a “false positive” (-1) and non-responses are scored as “correct”
(1).
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3.5.3

Screens

Figure 33 NBack Presentation Display with Cue (NBack = 3)

3.5.4

Result Record Format

NBack produces a detail record for each presentation and one summary record at the end of the run.

Figure 34 NBack Presentation Record

2012-01-24

Page 28

J. TrialNo The trial number within the run
K. Stimulus The presentation letter.
L. TrialType The type of the trial: target or empty (non-target).
M. Response 1: correct; 0: miss; -1: false positive.

Figure 35 NBack Summary Record

N. NBackN The NBack level for the run.
O. NPresented The number of presentations in the run.
P. NCorrect The number of correct responses.
Q. NFalsePositive The number of false positive responses.
R. NMissed The number of target trials where the subject did no press a key.

3.6

POMS (Profile of Mood States)

This task implements the Profile Of Mood States questionnaire2. It is modeled closely on the Dos version
(POMS7) used at USARIEM. The task sequentially asks the subject to rate their current mood against a
series of 65 adjectives that are unevenly distributed across seven factors, Tension-Anxiety (T),
Depression-Dejection (D), Anger-Hostility (A), Vigor-Activity (V), Fatigue (F), ConfusionBewilderment (C), and Friendliness (FRND). The assignment of adjectives is described in McNair et. al.,
(1992)3. Adjectives belonging to the last factor (Friendliness), are presented but not scored (as described
in the above).
POMS runs until the subject has responded to all of the sixty-five adjectives.

2

Educational and Industrial Testing Service (EdITS), San Diego, CA
McNair, Douglas M. et. al. (1992). Edits Manual for the Profile Of Mood States Revised 1992, EdITS/Educational And
Industrial Testing Service.
3
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3.6.1

Parameters

1

2

2
Figure 36 -- POMS Parameters

1. Specifies whether the subject can use the keyboard and/or the mouse for input.
2. If the mouse is allowed, this is the number of wheel ticks required to move the selector from
option to option. This can be increased if the mouse used has a particularly fine wheel control.
3.6.2

Logic

The following logic is described based on both keyboard and mouse being enabled for input. The allowed
actions are modified according to the allowed input modes. In all cases, the welcome screen is dismissed
by any key or mouse button press.
1. A welcome screen is displayed and the task waits until the subject enters any key or depresses
any mouse button.
2. A phrase of the form “Do you feel: adjective” is displayed where adjective is one of the sixty-five
adjectives. The adjectives are always displayed in the standard POMS order. Below the phrase, a
five point scale is displayed: Not at all; A little; Moderately; Quite a bit; and, Extremely. None of
these is initially highlighted. These are followed by instructions to press one of the valid input
keys:,,, or  or to use the mouse wheel.
3. When the subject strikes one of the keys or rotates the mouse wheel, one of the scale choices is
selected at random and highlighted. The instructions and amended to add an option to press the
ENTER key or click the LEFT mouse button to selected the highlighted choice.
4. The  and  keys move the highlight marker to the following entry and the  and  keys move
it to the previous entry. Rotating the mouse wheel forward moves to the next entry, rotating it
backward moves to the previous entry. The marker automatically moves around the list forward
from the last to the first and backward from the first to the last.
5. When the subject presses the ENTER key or the left mouse button, the response is recorded and if
there are more adjectives remaining, the task continues at Step 2; otherwise, it simply exits after
writing the POMS score.
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3.6.3

Screens

The welcome screen is as follows:

Figure 37 -- POMS Welcome Screen

The two presentation stages are as follows:

Figure 38 -- Initial Instructions

Figure 39 -- Instructions After First Key Press

Note that the instructions in the above two figures will be customized to reflect the input devices that are
allowed for the run.
3.6.4

Result Record Format

POMS produces one output record for each presentation and a summary record at the end of the run.
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The presentation record is as follows:

Figure 40 -- POMS Presentation Record

J. No. The adjective’s number within the run (1..65).
K. Adjective The text of the adjective.
L. Score The scored value corresponding to the subject’s response. The range is 1..5, corresponding
to the five point scale. Adjectives which are opposite to the sense of their factor (e.g., Relaxed in
the Tension-Anxiety factor) are scored negatively (i.e., Quite a bit for Relaxed is scored as -4).
M. Factor is the factor that the adjective is scored against.
N. Passed is the number of scale values that the subject passed over before making their choice. A
value of “0” indicates that they selected the random choice that was initially highlighted.
The summary record is as follows:

Figure 41 -- POMS Summary Record

O. Skipped The number of presentations where the subject accepted the initial scale value (Passed =
0).
P. Total MD Total Mood Disorder calculated by aggregating the scores for the individual factors
ignoring Friendliness and subtracting the Vigor-Activity score. In the above example, the
calculation is (23 + 44 + 42 – 24 + 18 +13).
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Q. Columns Q..V The value calculated for each factor taking the sign of each adjective into account.
Note that while the individual Vigour-Activity adjectives are positive, the sum for the factor as a
whole is treated as a negative relative to the others.

3.7

PVT (Psychomotor Vigilance Test)

This “unprepared simple reaction time test” is modeled after the one described by Wilkinson and
Houghton (1982)4, later adapted to the Palm PDA5. The test is visually simple consisting of a target that is
alternately displayed and hidden. The subject’s task is to respond to the appearance of the target by hitting
any keyboard key.
The time between the subject’s response and the next target appearance is controlled by a set of
parameters. The task runs for a specified number of blocks all of which are of a fixed, specified block
duration. The blocks are transparent to the subject and exist for data analysis purposes. The task produces
an output record for each stimulus and statistical summary records for each block and the run as a whole.
3.7.1

Parameters

2

4

6

5
7

1

8

3

9

10
14
11
12
13
Figure 42 PVT Parameters

1. The number of blocks in the run.
2. The duration of each block in seconds.
4

Wilkinson, R. T., & Houghton, D. (1982). Field test of arousal: A portable reaction timer with data
storage. Human Factors, 24, 487-493.
5

Thorne, D.R., et al. (2005). Walter Reed palm-held psychomotor vigilance test. Behaviour Research Methods, 37 (1), 111-118.
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3. A random number seed that determines the random number sequence that will be used for the
run. Specifying “0” results in selection of a seed based on the time of the run.
4. The fore delay period is the time between the previous subject response and the next appearance
of the target. The From value determines the minimum period. All values are in seconds.
5. The To value determines the longest delay.
6. The span between From and To is split up into discrete periods of the specified number of
seconds. For example, From, To, and StepSize values of 1, 10, and 3 would generate fore delays
of 1, 4, 7, and 10 seconds. The parameter values must be such that (To – From)/StepSize produces
an integer result. During the run, fore delays are selected at random but the same delay may be
selected twice in a row. If there are N delay periods, each delay will be selected twice over 2*N
sequential presentations.
7. Maximum allowed response time in milliseconds before the trial is declared a “lapse.”
8. If checked, a message will be displayed if the subject depresses a key during the fore period.
9. If checked, a message will be displayed if the subject fails to respond within the allowed response
time.
10. The diameter of the target in millimeters. The actual size will depend on the accuracy of the
information in the screen specification file. See Section. 5.3.3A 3. Note that changing this value
will not change the size of the adjacent target image.
11. The gray scale brightness level for the foreground portion of the target (black in the above
figure). Changing the value will change the foreground color in the target image.
12. The gray scale brightness level for the background portion of the target (white in the above
figure). Changing the value will change the background color in the target image.
13. The target image will display the target colors as they will appear in the run.
14. Specifies whether the subject can respond using the keyboard and/or the mouse.
3.7.2

Logic

1. A target of the specified size and colors is created and placed in the center of the screen. It is
initially hidden from view. The screen background color is set to the target background color.
2. If the current elapsed time from the start of the first trial is greater than NumberOfBlocks *
BlockDuration, terminate the task by proceeding to Step7. Otherwise, a fore delay period is
selected based on the specifications and the task waits for this to elapse.
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3. If the subject strikes a key during the fore period, the trial is declared an anticipation error and
the result is recorded. If the Show Anticip. Msg. option is checked, a message will be displayed
for one second. In either case, the next trial starts at Step 2.
4. When the fore period has elapsed the target is displayed and the response timer is started.
5. If the subject strikes a key before the Maximum Response Time has elapsed, the trial is declared a
success, the response time is recorded and the next trial starts at Step 2.
6. If the subject fails to respond in time, the trial is declared a lapse error, and the result is recorded.
If the Show Too Slow Msg. option is selected, a message will be displayed for one second. In
either case, the next trial starts at Step 2.
7. Statistical summaries are calculated for each block and the run as a whole and the task exits.
Each presentation is assigned to a block based on the time that the fore delay started. A presentation may
complete in the following block. The start time of each block is effectively determined when the task
starts and is not affected by these overlaps or the time taken to display error messages.
3.7.3

Screens

Figure 43 Presentation
Screen

3.7.4

Figure 44 Anticipation Error
Message

Figure 45 Lapse Error Message

Result Record Format

PVT produces a detail record for each presentation, a block summary record for each block, and three run
summary records. All summary records appear at the end of the run. Columns A through H contain run
identification information as shown in Figure 6 - Output Record Identification Section.
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The presentation detail record is as follows:

Figure 46 PVT Presentation Records

J. BlockNo The block number in which the presentation’s fore delay started. Block numbers are
calculated based on the Block Duration parameter.
K. TrialNo The trial (presentation) number within the block.
L. RecType Record type: “V” for valid (successful) trials, “P” for premature responses (anticipation
errors), and “T” for timeouts (lapse errors).
M. Delay The fore delay period for the trial in seconds.
N. RespTime Response time in seconds for successful trials, otherwise “.”.
O. Device The device that the subject used for the response: “K” for keyboard, “M” for mouse.
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Summary records are identified as follows:

Figure 47 PVT Summary Record Identifiers

“BS” identifies a row containing a block summary record. Column J indicates the block number.
Column K, the trial number contains a “.”.
“RS” identifies a row containing a run summary record for all presentations. Both Column J and K
contain a “.”.
“RSH” identifies a row containing a run summary record for the 10% of the successful trials that had the
highest reaction times.
“RSL” identifies a row containing a run summary record for the 10% of the successful trials that had the
lowest reaction times.
Each summary record contains a group of counters as follows:

Figure 48 PVT Summary Record Counters

P. NPremature The number of presentations where the subject committed an anticipation error.
Q. NTimeout The number of presentations where the subject committed a lapse error.
R. NValid The number of valid responses.
S. NPresented The total number of presentations in the sample.
Statistics are calculated for reaction times and the reciprocal of reaction times as follows:
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Figure 49 PVT Reaction Time Statistics

T. MeanRT Mean of the reaction times for the sample.
U. VarianceRT Population variance of the reaction times for the sample.
V. MedianRT Median reaction time for the sample. If there are an odd number of samples, this is
simply the value of the middle one. If there is an even number of samples, this is the value of the
lower of the two middle samples.
Columns W, X, and Y correspond to T, U, and V but use the reciprocal of the reaction times.
Regression values are calculated on successful trials by breaking the presentations into one minute
segments based on their fore delay start times. The minute number is used as the independent variable and
the mean of the reaction times for the relevant presentations is used as the independent variable. Results
are reported as follows:

Figure 50 PVT Regression Statistics

Z.

Slope (b)The slope of the regression line.

AA.

YIntercept (a) The Y intercept of the regression line.

BB. RValue (r) The r value (Pearson product moment correlation coefficient) of the data.
Values are calculated according to the following equations:
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Repeated Acquisition

The Repeated Acquisition test presents the subject with a progress bar and the task of learning a series of
keystrokes using the four arrow keys. Each time they press a correct key the progress marker advances.
Each time they press an incorrect key, the screen flashes and the progress marker is unchanged and they
can try a different key. Once they have advanced to the end, the progress bar clears and the process is
repeated with the same target sequence.
3.8.1

Parameters

1

2

3
Figure 51 - Repeated Acquisition Parameters

1. The number of trials in the run.
2. The number of steps required to complete each trial.
3. A random number seed for the run. The default, 0, means that a random number seed based on
the computer’s clock will be generated when the task starts. This effectively gives each subject a
different set of trials (all complying with the total set of parameters). If a positive value is
specified, it will be used as the seed and the same set of grids and timing sequences will be used
for all runs. Negative values are not allowed. Good seeds are large, positive, and near prime

2012-01-24

Page 39

3.8.2

Task Logic

1. The target sequence of the specified length is constructed by repeated random selection with
replacement from the four keys. This is done such that if the length is a multiple of four, each key
will be present an equal number of times. There is no bias if the length is not a multiple of four.
2. A fixed size progress bar is displayed on the screen. It is logically subdivided into equal sized
blocks corresponding to the number of steps in the string.
3. The task waits for input, with anything other than the four arrow keys being ignored.
4. If the input character matches the next expected key in the sequence, the progress bar is
advanced. If not, the screen flashes and the progress bar is left unchanged.
5. When the last key is successfully matched the progress bar is cleared if more trials remain,
otherwise the screen is cleared and the task exits.
3.8.3

Screens

Figure 52 - Repeated Acquisition Test Screen

3.8.4

Result Record Format

Repeated Acquisition produces only trial records. The format is as follows:

Figure 53 - Repeated Acquisition Trial Records

J. TrialNo Trial number within the run.
K. NSteps The number of steps that must be completed.
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L. NIncorrect The number of incorrect keystrokes that were entered before the trial was successfully
completed.
M. TrialTime The time taken in seconds from the beginning of the trial to its completion.

3.9

Stroop (Modified)

This is a modified version of the Stroop task that allows for additional types of presentations. It can be
configured to use two, three, or four colours and in addition to colour names, a specified word, symbol
string and/or colour bar can also be presented. The display can either show the colour to response key
map before the presentations start, or the map can be shown as a legend at all times during the run. The
subject responds to a stimulus by pressing one of the corresponding keys.
Stimuli are presented for up to a specified duration. If the subject responds with a valid key, the
presentation is terminated immediately and the task presents the next stimulus. In this case, response time
and response key are recorded. If the subject does not respond during the allowed time, the trial is scored
as a timeout and the next stimulus is presented. Note that if the subject responds with a key that does not
correspond to one of the allowed keys, the stimulus continues to be displayed for the full duration and the
trial is scored as an invalid response. Any further keystrokes during this time are ignored.
Assuming that four colours and all stimuli types are selected there will be:


Four presentations of the colour bar, once in each colour.



Four presentations of the specified word, once in each colour.



Four presentations of the specified symbol string, once in each colour.



Four presentations of each colour name (Red, Green, Yellow, Blue), once in each colour.

For a total of 28 presentations.
Responses are scored for separately for each type of stimulus. In addition, the colour name presentations
are scored based on name/colour congruency (four congruent, and twelve incongruent). A run of the task
consists of one or more blocks of trials. Each block is scored individually and trials for the complete run
are aggregated and scored as well.
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3.9.1

Parameters

3

1

4
9

8

2

57

6

77

Figure 54 Stroop Parameters

1. The number of blocks of trials that will be presented during the run.
2. The maximum time allowed for subject response. If the subject does not respond within this time,
the trial is scored as a timeout.
3. Leaving the random seed zero will produce a pseudorandom sequence of trials based on the start
time of the task. If a positive number is entered, it will be used as the seed thus generating a
repeatable pseudorandom sequence.
4. If “Show Legend” is checked, the colour/response key map will be displayed for the duration of
the task. If not, the legend is displayed when the task starts and is not visible when presentations
are displayed. See “Screens” below.
5. Enter a response character for between two and four colours. Only colours that have associated
response characters will be displayed during the run. The selected colours will be used for all of
the selected stimulus types. The characters must be distinct and case is ignored.
6. Clicking on the background area will cause a colour selector to be displayed. The selected colour
will be used as the screen background when the task runs. It is also displayed as confirmation in
the parameter form.
7. Checking a checkbox causes the associated type of stimulus to be included when the task runs.
Clearing a checkbox excludes the associated type of stimulus from the run.
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8. A non-blank string of alphabetic characters to be used as the Word stimulus.
9. A non-blank string of non-alphabetic characters to be used as the Symbol stimulus.
3.9.2

Task Logic

1. If “Show Legend” was not checked (see 4 above), a screen (Figure 55) is displayed informing the
subject of the relationship between the colours and the response keys. The screen remains visible
until the subject presses a keyboard key.
2. The task constructs a list of presentations including all of the colour name variants and those
additional stimulus types checked for inclusion on the parameter form. The order is
pseudorandom, determined either by the specified seed or the run start time.
3. A stimulus is selected and presented. This will appear as shown in Figure 56 or Figure 57
depending on whether or not “Show Legend” was selected.
4. The task will wait for up to the specified duration for the subject to press a response key.
5. If no key is pressed in the allowed time, the presentation is scored as a timeout. Go to 8.
6. If one of the valid keys is pressed, the presentation is scored as valid. Go to 8.
7. If an invalid key is pressed, the presentation is scored as “invalid input” and the remaining
presentation time is allowed to expire. Then go to 8.
8. If the list of presentations is not empty, go to 3.
9. If there are more blocks to present in the run, go to 2.
10. Calculate the run summary statistics and exit.
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3.9.3

Screens

Figure 55 Stroop Start Screen (No Legend)

Figure 56 Stroop Presentation (No Legend)

3.9.4

Figure 57 Stroop Presentation (Legend)

Result Record Format

The Stroop task produces a detail record for each presentation, a block summary record for each block
and a run summary record at the end of each run.
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Figure 58 Stroop Trial Detail Records

J. BlockNo Block number within the run
K. TrialNo Trial (presentation) number within the block. ( 1 .. 28 if all stimulus types are selected)
L. TrialType Name for colour name, Word for word stimulus, Symbol for symbol stimulus, Bar for
color bar stimulus.
M. Text For Name, Word, and Symbol, the text that is displayed on the screen. For Bar, the colour of
the bar (matches the following column in all cases).
N. Color The colour of the colour bar or the text. For example, in the first trial, the text “Red” was
displayed on the screen in the colour Yellow.
O. Score “1” if the subject presses the key that corresponds to the Color specified in column N. “0”
if the subject presses another of the valid input keys. “X” if the subject presses a key that is not
one of the valid keys. “.” if the subject does not press any key before the allowed duration expires
(timeout).
P. ResponseTime The time between the time the presentation was initially displayed and the time
the subject presses a valid key, in seconds. “.” if an invalid key is pressed or if there is a timeout.

Figure 59 Stroop Block and Run Summary Records

Block summary records contain counts and statistics for all (nominally 28) presentations within a block.
Run summary records are formatted and calculated identically except for presentations aggregated across
all blocks ( 28 * NumberOfBlocks).
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Block summary records have a number in the BlockNo field (Column J) and a “.” in the TrialNo to
ResponseTime fields (columns K .. P).
Run summary records have a “.” in all columns from J to P.
Summary record data begins in column Q and consists of six groups of seven fields. The groups appear in
the following order:
Columns

Group

Content

Q..W

Bar

Data relating to the 4 Bar presentations per block.

X..AD

Symbol

Data relating to the 4 Symbol presentations per block.

AE..AK

Word

Data relating to the 4 Word presentations per block.

AL..AR

Name

Data relating to the 16 Name presentations.

AS..AY

NameCong

Data relating to the congruent subset (4) of the 16 Name
presentations per block.

AZ..BF

NameInCong Data relating to the incongruent subset (12) of the 16 Name
presentations per block.

Each of the seven fields has a label consisting of a descriptive prefix followed by the group name as
Field # in Group

Prefix

Example

Content

1

nPres

nPresBar

The number of presentations of instances of the group.
nPresBar = 4, nPresNameInCong = 12

2

nCor

nCorBar

The number of times the subject responded with the
correct colour key. E.g., nCorNameInCong = 5

3

nInc

nIncBar

The number of times the subject responded with the
incorrect colour key. E.g., nIncNameInCong = 4

4

nTo

nToBar

The number of times the subject did not respond within
the presentation time (Timeouts). E.g., nToNameInCong
= 2.
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Field # in Group

Prefix

Example

Content

5

nBad

nBadBar

The number of times the subject responded by pressing
an invalid key. E.g., nBadNameInCong = 1

6

MeanCor

MeanCorBar

The mean response time for correct responses. E.g.,
MeanCorNameInCong = (Sum ResponseTime for
correct incongruent presentations)/nCorNameInCong

7

MeanInc

MeanIncBar

The mean response time for incorrect responses. E.g.,
MeanIncNameInCong = (Sum ResponseTime for
incorrect incongruent presentations)/nIncNameInCong

Note that all six groups are always present in the above order, even if their stimulus type was not
presented in the run. In all cases “.” represents missing data. If a stimulus type, e.g., Bar was not
presented in a run, all columns Q .. W would contain “.”. If the subject responded correctly to all Bar
presentations in a block, the block summary cell under nIncBlock would contain a “0” and the
MeanIncBar cell would contain a “.”.

3.10 Two Choice Image
The Two Choice Image task presents an image to the subject who responds by depressing one of two
specified keys. The researcher selects a set of images that will be displayed once in its entirety. The task
is insensitive to the image content, although a file naming scheme allows it to score subject responses as
“correct” or “incorrect.” The two keys could have different meaning from run to run and it is up to the
researcher to use instructions to cue the subject prior to the task. For example, if the images contain text
or diagrams describing a relationship, the keys might mean “consistent,” or “inconsistent.” If they were
pictures of animals, they might mean “herbivore,” or “omnivore.”
Images are presented in a random order with a provision for setting an initial seed. All runs using the
same seed will present the images in the same order. Images are displayed in the center of the screen.
Images larger than the screen (pixel dimensions) will be cropped about the center.
Once an image is displayed the subject must respond within a specified time. If an invalid key is
depressed, a message is displayed for two seconds reminding the subject of the valid ones. In this case,
and in the case where the subject does not respond in time, the trial is terminated and a record indicating
the conditions and outcome is stored in the result file. Valid responses are scored and stored with response
time data.
File Naming Convention
Test image files must be named according to the following convention for file name and file type:
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1. The name consists of three parts separated by underscores. The task does not rely on or interpret
the first two parts.
2. The first part can be used to identify the image. It is recorded as part of the presentation data in
the result file.
3. The second part can be used to identify some characteristic of the image. It also is recorded in the
result file.
4. The third part must be either the letter “T” or “F”. Case does not matter. If it is “T” the correct
response is the True key (see below), otherwise the False key.
5. The file type can be either “jpg” or “jpeg.”
The following are valid test file names:
01_animal_t.jpg
Horse_mamal_F.JPEG
File Locations
A Source Image Directory and an Image Group Tag are specified as part of the task’s parameter set. This
information is used by the Schedule Editor when it is packing an experiment so that it can be installed on
subject computers. When the experiment is packed, all files in the source directory that conform to the
test image naming convention will be included in the package. Note the directory structure discussion
under “Packing and Deploying an Experiment” in Section 4.9
When the experiment is installed the images are copied into the location that the task expects. Suppose
that an experiment includes two instances of the Two Choice Image task with Image Group Tags of
“Easy” and “Hard” respectively. The images will be copied into the following directories under the
experiment root on the subject computer:
TaskData\TwoChoice\Easy
TaskData\TwoChoice\Hard
If in fact, the same Source Directory was used for both instances, the same files will be copied into both
locations. This is correct behaviour if, for example, the Image Group Tag was being used to differentiate
some experimental condition.
More commonly, different Source Directories will be used with different Image Group Tags or a single
Image Group Tag and Source Directory pair is used for the entire experiment. In the former case it is
important the researcher ensures that the same Image Group Tag is always used with the same Source
Directory. If different Source Directories are used with a single Image Group Tag, only the images in the
last specification will be copied.
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3.10.1 Parameters
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Figure 60 Two Choice Image Parameters

1. Clicking on this button will display a directory browser as shown here:

Navigate to the desired directory and click OK.
2. The selected directory will be noted as the “Source Image Directory.” The total number of files in
the directory and the number that conform to the test image naming convention are also
displayed.
3. If the default random seed, “0,” is used, images will be presented in an order determined by the
time of day. Specifying a non-zero seed will use that seed each time the parameters are used. This
means that all subjects using the parameters will see the images in the same order.
4. This tag is replicated in the data log and can be used as a condition identifier. Note that it is also
used when creating a subdirectory to hold the images on subject computers. Refer to the
discussion on “File Locations” above.
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5. If desired, the background color can be set to complement or contrast with image background.
Clicking on the color patch will show a color selector as shown here:

Select the desired color and click OK. The color patch will reflect the change.
6. Each run is marked as being either a Practice run or a Test run. This selection is reflected in the
result file.
7. The “True” and “False” keys define the allowed subject responses. Following the file naming
convention, the third segment of the file name must be “T” or “F”. If it is “T,” the correct subject
response is the True key value; if it is “F,” the correct response is the False key value.
8. After the subject responds to an image, the image is removed from the screen and it is left blank
for the time specified here.
9. If the subject does not respond in the time specified here the trial is terminated and recorded as a
timeout.
3.10.2 Task Logic
1. The images are located in the experiment directory (TaskData\TwoChoice\ImageGroupTag) and
an ordering is determined based on the default or specified random number seed.
2. A blank screen with the specified background color is displayed.
3. The first/next image is displayed, centered in the screen.
4. If the subject responds in time with either the True Key or the False Key, the trial is scored and
the image is cleared.
5. If the subject responds with any other key, a reminder message is displayed, the trial is scored as
“invalid” and the image is cleared.
6. If the subject does not respond in the maximum time specified, the trial is scored as a timeout and
the image is cleared.
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7. If there are images left to be displayed, wait for the specified inter-trial time and return to step 3,
otherwise terminate.
3.10.3 Screens

Figure 61 Two Choice Image Screen

Figure 62 Two Choice Invalid Input

3.10.4 Result Record Format

Figure 63 Two Choice Image Trial Data

J. RunType “P” for Practice, “T” for Test, as specified in the parameter form
K. TrialNo The trial (presentation) number through the run.
L. ImageTag as specified in the parameter form.
M. ImageName The first segment of the image file name.
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N. Condition The second segment of the image file name.
O. CorrectResponse The key value corresponding to the third segment of the image file name.
P. Score “1” if the subject depressed the key matching the expected key value, “0” if they depressed
the key matching the alternate value, “.” If they selected another key, or the trial timed out.
Q. ResponseTime The time from the presentation of the image to the time the subject depressed any
key. Recorded as “.” In the case of a timeout.
Note that columns J..Q all contain “.” for the end of trial summary record.

R. NPresented The number of images presented in the run.
S. NBadInput The number of responses that did not match either of the specified response keys.
T. NCorrect The number of correct responses.
U. NIncorrect The number of incorrect (but valid) responses.
V. NTimeout The number of times the subject did not respond before the end of the timeout period.
W. MeanTimeCorrect Mean response time for correct responses.
X. VarianceCorrect Variance of response times for correct responses.
Columns Y...Z match columns W...X but for incorrect responses.

3.11 Visual Vigilance
The Visual Vigilance task, VisVig, displays rectangular targets positioned pseudo-randomly in a circular
filed. The subject’s task is to hit a key to signify that they have seen a target. The task is highly
configurable and operates in three modes: calibration, pre-test, and test. The latter two modes are
equivalent save for identifying information in the output file.
VisVig allows the researcher to create experiments using rectangles of one or two specified sizes. In the
case where two rectangles are specified, the ratio of the number of each size can also be specified.
2012-01-24

Page 52

The task will present the specified number of stimuli in the specified time. Mean inter-arrival time (μ) is
calculated as duration / number of targets. Actual inter-arrival times (ti) are generated randomly from a
Poisson distribution with λ = μ but are clipped such that μ /3 ≤ ti ≤ μ *3.6.
Both target sizes and display field diameter are specified in millimetres. The conversion to pixels takes
place at runtime based on the contents of the screen dimension file (see Section 5.3.3A 3).
The circular display field can be thought of as a three concentric circles with diameters D, 2*D, and 3*D
each divided into four quadrants, yielding 12 areas in total. Once a destination area is selected for a target,
the target’s center will be placed randomly within that area. Display areas are selected according to the
following procedure:
1. A list is created consisting of the numbers 0 .. 11 repeated N times. N =
Ceiling(NumberOfTargets/12). This guarantees that there are at least as many items as
are required for the run and that each area is represented the same number of times in the
list.
2. When a location is required, one of the entries is selected at random from the list without
replacement. Each of the numbers 0 .. 11 can be mapped into one of the three concentric
rings and one of the four quadrants.
3. If the number of targets is not a multiple of 12 distribution across the display areas will
be uneven. Each area will be used between 0 and N times.
VisVig is unusual in terms of how it handles its parameters and output files. Under normal circumstances,
each subject will go through a calibration run. In this case, all parameters from the parameter form are
used as specified. The calibration run will proceed until it meets its termination condition, ideally when
the subject is successful detecting the target (Tgt % Correct) ±10% of the time. When the calibration test
completes, the subject’s output file (if it exists) is deleted and the calibration information is written to the
start of the file (the calibration header)..
When the task starts in pre-test or test mode, it attempts to read the calibration header from the subject’s
output file. In the expected case, this file will exist and calibration information from the file will override
information in the parameter form. This guarantees that all tests following calibration use the same target
and display field parameters. This is specifically the parameters in the “Calibration Specifications”
section of the parameter form (see below).
Sometimes it may be necessary to run tests without first performing the calibration step. In this case there
will be no output file when the first pre-test or test is run and a calibration header will be created and
written to the file based on the Calibration Specifications. Thereafter these will be used for all subsequent
runs.
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3.11.1 Parameters
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Figure 64 Visual Vigilance Parameters

1. The Calibration Specifications are used to control the calibration process (see Section 3.11.2).
2. Calibration (and test runs) can use either one or two targets, each with different dimensions and
initial brightness.
3. Calibration will continue until it settles on a brightness such that the subject detects the target
(Tgt % Correct)±10% of the time.
4. This is the diameter of the display field that is placed in the center of a black screen.
5. The brightness of the display field in the range 0 (black) .. 155 (white). The display field at the
bottom of the form will be updated to reflect the specified value.
6. Specifications for target 1. The target is rendered in the display field according to these
specifications.
7. Target width in mm.
8. Target height in mm.
9. Initial target brightness (0 .. 255).
10. This panel is only displayed if the two target option is displayed. The second target is specified as
above and is rendered in the display field.
2012-01-24

Page 54

11. Run specifications can be set independently for each run.
12. There are three modes, although the latter two are equivalent save for their representation in the
output file.
13. If positive, this number will seed the pseudo random number generator. In this case, runs will
present the same stimuli, in the same order, with the same timing. If zero, a seed based on the
current time of day will be selected.
14. The maximum time allowed from target display until the task declares a timeout (a “miss”).
15. The ratio of target1 to target2 in the run. This is only meaningful if the two target option has been
selected during the calibration phase. Note however that even though two targets have been
calibrated, runs using only one target can be created by specifying the ratio as 1:0 (target1 only)
or 0:1 (target2 only).
16. The number of blocks in the run.
17. The block duration in seconds. The process for generating inter arrival times guarantee that the
run will not exceed this time. Duration and NStimuli have different meaning for calibration runs.
See 3.11.2.1 below.
18. The number of stimuli to be presented in each block. This, divided into the block time yields the
mean inter arrival time. Duration and NStimuli have different meaning for calibration runs. See
3.11.2.1 below.
3.11.2 Task Logic
3.11.2.1

Calibration

In the calibration phase, target brightness is raised and lowered, hunting for a level that yields the desired
target per cent correct. Inter-arrival times are generated using Duration/NStimuli as λ for the Poisson
random number generator. Note that the test does not terminate based on the number of presentations,
although this does determine the number of entries in the inter-arrival time series. Values are selected
from this series randomly without replacement. If the series is emptied, it is reused but with a different
random order of selection.
The calibration logic is a straight translation into C# of the original code developed by Bryan Coffee
(USARIEM, 1995). It works as follows (assuming light target on dark background):
1. After a suitable delay, display a target at a random location using the current target brightness.
2. Increment the total number of presentations at that brightness level. If the subject detected the
target, increment the number of hits at that brightness level and the “in range” counter.
3. If the current % correct for that level is less than the desired limits, increment the target
brightness level and reset the “in range” counter.
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4. If the current % correct for that level is greater than the desired limits, decrement the target
brightness level and reset the “in range” counter.
5. If we have changed from incrementing brightness to decrementing or decrementing to
incrementing, increment the “reversal” counter.
6. If the “in range” counter is less than 8 and the “reversal” counter is less than 25 (i.e., we are
oscillating without settling), go back to (1).
7. Find the lowest brightness level that has been presented the most times and use it as the target
brightness for pre-test and test runs.

The algorithm is modified in the expected way if the presentation is dark target on light background. In
the case of two targets, their brightness levels are determined independently according to the above
algorithm although the targets are interspersed and are selected for presentation at random.
Once calibration has been completed a new output file is created for the subject and a calibration header is
written at its start.
3.11.2.2

Pre-test and Test

1. Read and parse the command line parameters.
2. Attempt to open the subject’s existing output file and read the calibration header.
3. If unsuccessful, write a calibration header to a new file for the subject using the Calibration
Specifications. Close the file and go to step (2).
4. Update the command line parameters using the information from the calibration header, thus
giving priority to the information read from the file.
5. Create a list of inter-arrival times that complies with Duration and NStimuli.
6. Create a list of targets and their locations using NStimuli, the number of target types and the ratio
of target types.
7. Randomly select a target and inter-arrival time. Adjust the time by incorporating subject response
time on the previous target or timeout duration.
8. Wait until it is time to display the target. If the subject hits a key in this interval, log it as a false
positive.
9. Display the target and start the timeout clock;
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10. If the subject responds before the clock expires, log the correct response and response time. Go to
step (12).
11. If the clock expires before the subject hits a key, log the timeout.
12. If there are more stimuli to display in the block go to step (7).
13. If there are more blocks to present go to step (5).
14. Calculate and output the block and run statistics.
15. Exit.
3.11.3 Screens

Figure 65 Visual Vigilance Calibration and Test Screen

3.11.4 Result Record Format

Figure 66Visual Vigilance Calibration Header

The Calibration Header consists of two parts, each with a title and data row, interpreted as follows:
A. fieldDia The diameter in mm. of the display field.
B. bgBrightness The brightness level assigned to the display field (0..255).
C. tgt % Correct The desired success rate ±10%.
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Target information is recorded separately for each target and only columns A..F are included if only one
target is used. Otherwise, columns G..L correspond to A..F, but for the second target.
A. width The target width in mm.
B. height The target height in mm.
C. brightness The brightness level for the target that will yield the % correct noted in Column F if
calibration was done, otherwise the level set in the parameter form.
D. nStim the number of times a target of the specified brightness was presented if the calibration run
was done, otherwise 0.
E. nHits the number of times a target of the specified brightness was detected if the calibration run
was done, otherwise 0.
F. % Correct The calculated % correct based on D and E if the calibration run was done, otherwise
0.

Figure 67Visual Vigilance Trial Records

At least one trial record is written for each stimulus. Additional records will be written for each premature
response (false positive).
J. TestType Either “Pre-test” or “Test” as specified in the parameter form.
K. BlockNo The block number within the run.
L. TrialNo The trial number within the block.
M. TgtID The target identifier, “1” for target 1 and “2” for target 2.
N. R The radius portion of the polar coordinate of the target expressed as a fraction of the radius of
the outermost circle.
O. Theta The polar angle of the target in the range 0 .. 2*Pi.
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P. Band The band that the target is placed in, in the range 0 .. 2 corresponding to the three concentric
circles.
Q. Segment The segment (quadrant) that the target is placed in.
R. Response “H” for a hit, or correct detection, “P” for a premature response, “T” for a timeout or
missed detection.
S. ElapsedTime Time in seconds from the presentation of the target to detection. Recorded as “.”
For P and T events.

Figure 68Visual Vigilance Summary Record

One summary record is written for each block and run. Block summary records have a BlockNo in
column K and missing data indicators (“.”) in columns L..S. Run summary records have missing data
indicators in columns K..S. Column T always contains the total number of premature responses. If there is
only one target recorded in the calibration header, columns T..Y represent the summary for that target. If
there are two targets in the header, columns U..Y contain the data for the first target and Z..AD contain
the data for the second target (in the same order).
T. nFalse+ Total number of premature responses (false positives)
U. Npresented Number of targets presented.
V. NCorrect Number of correct responses (detections).
W. NTimeout Number of timeouts (missed detections).
X. MeanTimeCorrect Mean time of correct responses in seconds.
Y. VarianceCorrect Variance of correct responses.

3.12 The Instruction Presentation Task
This is a simple task that presents instructions to subjects. It reads rich text (.rtf) files and presents the
content in a window on the screen. Scroll bars will be added automatically if needed. The task can
terminate as the result of the subject clicking on a Continue button, or at the end of a preset viewing time.
The Instruction Presentation Task (Instruct) has no graphical parameter window and creates no output
file.
Instruct is designed to be called as a step in a batch file. Its command line has two formats as shown by
example below:
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Instruct
Instruct
Instruct

FourChoice.rtf
30
FourChoice.rtf
30
c:\someDirectory\subdirectory\taskInstructions.rtf

Where there are two parameters, the first determines how long, in seconds, the instructions will be
displayed before the task exits.
Instruct first attempts to use the file name as presented to locate the instruction file. In the first two cases
above, the “current directory” is implied. If the file is not found, as second attempt is made by prepending
“.\instructions\” to the name, in this case yielding “.\instructions\FourChoice.rtf”. If that fails, the task
generates an error message and exits. In the third case above, no second attempt is made to locate the file.
Using .\instructions location allows you to easily place all instruction files in a dedicated directory.
The instruction file should be created in either Word or Write, but note that you must explicitly save it in
RTF format. You are free to use mixed fonts and sizes as well as bold, underline, italics, special
characters and image files. Note that it is advisable to stick to the standard fonts as these will almost
certainly exist on the machine that the task actually runs on.
3.12.1 Screens
The following is an example of instructions displayed with Instruct. The Continue button would not be
displayed if the timing option was used.

Figure 69 - Instructions as Displayed by Instruct
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4

The Schedule Editor

Schedules (protocols) are created with a graphical editor…
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Figure 70 - Schedule Editor Main Window

1. The title shows the name of the schedule being created or modified. An asterisk (*) following the
name indicates that the schedule has been changed but not saved.
2. A menu bar provides access to the expected set of file and data management functions.
3. A tool bar provides easy access to all of the common schedule editing functions (see below).
4. The Task Grid shows the ordered list of tasks and instructions that comprise the protocol. Task
lines can be added, modified, deleted, copied and pasted within the list.
5. Each row represents a task and its parameters, optionally preceded by instructions that will be
displayed to the subject.
6. An entry in the Instructions column indicates that this is the case.
7. The Task Name column indicates the task that will be run.
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8. The Task Parameters column shows the related parameters as a comma separated list. See the
following section on adding and modifying presentations for further information.
Menus and Toolbars provide access to a variety of Schedule Editor functions. These are described in the
following sections

Figure 71- Protocol Editor Menus
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Figure 72 Schedule Editor Tool Bar
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4.1

Adding New Presentation Rows

1
2

Figure 73- Inserting a New Presentation

1. Right click on the Insert At End tool to show the task list menu. In general, you will be able to
insert a new presentation either above or below a selected row. In this case, only Insert At End is
enabled.
2. Select the task you want to add by clicking it.
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Selecting one of the tasks will display a parameter dialog box similar to the following:
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Figure 74- Protocol Editor Parameter Block

1. The dialog title shows the selected task’s icon and name.
2. The Task Parameters block for the task is identical to the one described in Section 3.
3.

The Instructions block allows you to optionally specify the parameters for an Instruction Task
(Section 3.12) that will be run before the task you are adding.

4. You can enter a Fixed Display time to display the instruction page for the specified number of
seconds. If left blank, the instruction page will show a CONTINUE button that the subject can
click when they are ready.
5. Clicking this button will display a standard File Open dialog allowing you to select a rich text file
(.rtf) that contains the instruction text. You can navigate to any directory you like when selecting
a file. When you Pack the experiment (Tools|Pack) instruction files will be copied to the
experiment distribution ZIP file and thus moved to the subject workstations.
6. The File Name you selected will be displayed after you close the dialog.
7. The Clear button clears all information about the instructions. No instructions will be displayed in
advance of the task you are adding.
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8. Complete the operation by clicking OK or Cancel. If you click OK, the schedule will be marked
as “modified” and the Asterisk indicator will show in the Protocol Editor’s Protocol Name field
(even if you did not actually make changes)
If you click OK, the information will be added to the protocol list as shown in Figure 70 - Schedule Editor
Main Window.

4.2

Modifying Presentations

To change the parameters for a presentation, or to add, remove, or modify instructions, simply double
click on the presentation’s Row Header or click the Properties tool. The parameter dialog block will be
displayed where you can make your changes and then click OK. The modified information will replace
the old information for the task in the protocol list.

4.3

Selecting Single or Multiple Presentations

The Schedule Editor allows you to copy, paste and delete presentations in the protocol list. You can select
presentations using the standard Windows procedures. Select a single presentation by left clicking its
Row Header. Add another presentation to the selection by left clicking its Row Header while holding
down the Ctrl (control) key. Select a range of presentations by selecting the first one and then selecting
the last on while holding down the Shift key.
Once you have made a selection, you can delete the selected presentations or copy them to an internal
clipboard. This clipboard is used solely for paste operations into the protocol list.

4.4

Deleting Presentations

Once a selection has been made, all of the presentations can be deleted by clicking the Delete tool (

4.5

).

Shifting Presentations

Once a single or multiple selection has been made, the presentations can be shifted up or down in the list
one row at a time by clicking on the Up and Down arrows (
).

4.6

Copying and Pasting Presentations

The presentation(s) in a selection can be copied to the clipboard and then pasted to another location in the
protocol list. Note that if multiple, non-contiguous presentations are copied, they are coalesced into a
single contiguous list on the clipboard. For example, if you selected presentations 5, 7, 9, and 11, they
will be collected into a single block (1,2,3,4) on the clipboard.
Once you have copied the selection, select the place where you want to paste it. You can paste either
above or below the presentation you select. Do this by using the menus; either Edit|Paste Above, or
Edit|Paste Below or Edit|Paste At End (
)
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Note that doing a paste does not clear the clipboard. You can paste the same content into multiple
locations in the protocol list.

4.7

Undoing and Redoing Changes

Every time you make a change to a protocol, the Editor makes an internal copy of the list as it was before
the change. If you make an error, you can backup by using Edit|Undo, or having backed up, you can
reapply the change by using Edit|Redo (
).
This works similarly to Word or Excel. In particular, note that saving a file clears the Undo/Redo list.
You can’t undo a save or move to the state of the list prior to a save. Note the following example for a
description about how changes affect the Undo/Redo list.
Suppose you have started a new schedule and added five presentations. You would have five entries in the
Undo/Redo list; call them E0, E1, E2, E3, and E4 (the initial (empty) state and each of the first four
additions). Doing Undo would restore the list to its state as it was before the fifth change (E4). Two more
Undo’s would take it to E2. Now, you could do Redo three times to get back to your most recent state.
But instead with the protocol containing only the first two presentations, you add a third entry or make a
change to one of the first two. At this point, you would be creating a new state for E3. The old E3 and E4
are thrown away and you can no longer do a Redo operation.
In summary, you can Undo back to the point of the last file save or open. If you have moved back some
way through your operations with Undo and then add/modify, you have created a new entry in the
Undo/Redo list and it is now the last entry. Since it is the end of the list, you cannot Redo forward from it.

4.8

Testing an Experiment

You can test an experiment by clicking the Dispatcher tool ( ). This copies the schedule and any
needed files to a directory and then starts the Dispatcher (see Section 5).

1

2

Figure 75 Testing a Schedule

1. An information window will show where the schedule is being created. Results are stored beneath
this directory as described in Section 5.1.
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2. If you have previously tested a schedule with the same name, these files will be deleted with your
permission.
The Dispatcher will start, request a subject identifier and then run through the experiment. When it is
complete you can resume editing the schedule again.

4.9

Packing and Deploying an Experiment

Once you have finished building a schedule, you can package it up and then copy (deploy) it to the
computers that subjects will use. The packaging process is done automatically when you select the Tools
Pack ( ) menu choice. In order to do this, you must first save any changes you’ve made – the Pack
operation will not run if the currently loaded protocol shows the modified (*) marker.
Pack performs the following operations:
1. Creates a new temporary directory in the location that contains the protocol file and a
subdirectory named experimentID, e.g., Exp123.
2. Converts the current protocol (e.g., Exp123.sched) into its runtime format and saves it in the
experimentID subdirectory as Exp123.dispatch.
3. Creates two subdirectories in experimentID, Results and Instructions.
4. If any tasks have private data (e.g., Two Choice image files), creates an additional subdirectory,
TaskData.
5. Makes copies of all the referenced instruction files in the new Instructions subdirectory.
6. Copies any required private task data into subdirectories of the TaskData directory. For example,
a TaskData\TwoChoice directory is created to hold TwoChoice images.
7. Creates an empty file, deleteme.txt in the Results subdirectory. This is done to ensure that the
Results directory is created since it would otherwise be empty.
8. Creates a ZIP file named experimentID.zip, e.g., Exp123.zip in the directory containing the
current protocol. The Zip contains the contents of the temporary directory and its subdirectories.
9. Deletes the temporary directory and its contents.
At the end of this process, you will have two files, experimentID.sched, and experimentID.zip, in this case
Exp123.sched and Exp123.zip. The zip file contents would be as follows:
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Exp123

FourChoice.rtf
Match.rtf Instructions
Gram.rtf

TwoChoice

Exp123.dispatch

TaskData

...

Results

Deleteme.txt

...

Figure 76 - Experiment Directory Structure

4.10 A Full Example
In this example, we’ll create a protocol that uses the Four Choice, Grammatical Reasoning, and Repeated
Acquisition tasks. We’ll first let the subjects learn the tasks by running each for a short presentation along
with instructions. Then we’ll repeat the three tasks each with parameters that will produce significantly
longer runs. For these runs, we won’t repeat the instructions, although we will want to present some text
between the two sets of runs that prepares the subject for what will happen. For the example, we’ll focus
on the Protocol Editor itself and not go into the details of specifying individual task parameters.
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First, we start the Editor and add the Four Choice task specifying 2 blocks of 10 trials…

Figure 77 - Insert the First Task

Repeat for Grammatical Reasoning and Repeated Acquisition, remembering to include the instructions…

Figure 78 - Adding all Three Tasks
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Now, select all three tasks and Edit|Copy…

Figure 79 - Copy All Three Tasks
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Then paste at the end of the list with Edit|Paste At End…

Figure 80 - Paste at the Bottom of the List

Giving six tasks as follows…

Figure 81 - All Six Tasks
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Double click on the second Four Choice task Row Header to edit its parameters. Change the parameters to
22 blocks of 25 trials and change the instructions to the instructions that describe the full test to the
subjects…

Figure 82 - Modifying the Four Choice Presentation

Repeat the procedure to modify Grammatical Reasoning and Repeated Acquisition, remembering to clear
the Instructions…

Figure 83 – Final Example Protocol
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Now, File|Save As… the experiment as Exp123…

Figure 84 - Saving the Protocol Before Packing

Note that the experiment ID now appears as the Protocol Name…

Figure 85 - Interface Showing the Protocol Name (Experiment ID)
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Select Tools|Pack to initiate the packing process and the creation of the deployment file (Exp123.zip)…

Figure 86 - Packing Complete Notice

If you open the ZIP file, you can confirm the file and directory layout…

Figure 87 - Contents of Exp123's Deployment File

Exp123.zip can now be unpacked on experiment delivery computers that have the task battery and
Dispatcher installed.

5

The Task Dispatcher

The Dispatcher is responsible for managing protocols and subjects; keeping track of sessions; and
automatically presenting all tasks in a protocol to a subject. The following sections explain how the
Dispatcher finds and accesses the files needed to run an experiment, and how you use it to set up and run
your studies.

2012-01-24

Page 74

5.1

Directories and Files

Figure 76 - Experiment Directory Structure, above, shows the runtime directory structure that the
dispatcher expects to find. In particular:


Each experiment is represented by a directory named with the ExperimentID. In that, there is a
protocol file with the ExperimentID as its name and “.dispatch” as its file type (e.g.,
Exp123.dispatch).



All Instruction files are in a subdirectory named “Instructions”.



There is another subdirectory named “Results.”

The Dispatcher will direct create command lines for all of the tasks so that for any experiment …


The Instruction task will be directed to the Instructions subdirectory to retrieve the files that it
will display to subjects.



The test tasks will write their output into the Results subdirectory. Each task will write to its own
result file. The file name is created by the Dispatcher from the ExperimentID, the SubjectID, and
the TaskID. For example, when FourChoice is run for subject S005 in Exp123, its output will go
to FourChoice-Exp123-S005.dat.

Over the course of an experiment, the Dispatcher will create and modify two additional files. Keeping
with our example, these will be Exp123.subjects and Exp123.log. The “subjects” file is used internally to
keep track of the subjects that are in the experiment; how many sessions they have run; and, where they
should start when they return to the experiment. The log file gathers information about all tasks and
subjects that were run in the experiment on the machine. The following (constructed) example describes
each field in the file (each row represents one task presentation to one subject):

Figure 88 - Sample Log File

A. The name of the machine on which this log file was created. The same experiment, run on a
different machine would (should) have a different string here.
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B. The ExperimentID. This will be the same for all entries in the file and in all log files for the
experiment, regardless of the machine on which they were created.
C. The SubjectID. This identifies the subject that was being tested in the presentation represented by
the row.
D. The Run Number. This indicates the number of times that the protocol was started for the subject
identified on the row.
E. The TaskID of the task that was presented to the subject.
F. The Presentation Within Run for the task. This is incremented independently for each task.
G. The Date and Time that the presentation was started.
H. The Duration in seconds from the time it was initiated to the time it completed.
I.

The Task Parameters that were supplied to the task for the presentation.

J. The task Exit Status.
 0 = Normal completion
 -1 = Failure during initialization
 -2 = Aborted by Experimenter (Ctrl-e)
 -3 = Failure during trials
K. Any Error Text that the task produced. Normally none, otherwise useful for error analysis.
In our example, the protocol consisted of four presentations, Instruction followed by FourChoice followed
by Instruction followed by FourChoice. Barring errors, all runs in this log file will produce four output
lines.
You can see from the first eight lines that there were two runs on Jan. 14; one for subject S001 starting at
13:48 and one for S132 starting at 16:08. From the Run Number we see that it was the first time that both
subjects ran in the experiment. The rest of the file tells us that both subjects returned the next day, S001 in
the morning and S132 in the afternoon.
Later, we will see how the same subject can be run in the same experiment on different machines.
Because of the way data is formatted and identified, all of these can be combined for analysis regardless
of their source. Similarly the log files from all machines used in an experiment can be concatenated and
sorted to yield an overall time ordered history of subjects, sessions, and presentations.

5.2

Setting up and Running an Experiment

This is a relatively straightforward process. First, unpack the zip file containing the directories and data
files on the experiment delivery computer. Second (optional) create a shortcut for the experiment that will
automatically launch the dispatcher and refer it to that experiment’s home directory. Third, add subject
IDs to the experiment. This can be done when the subject arrives for their first run. Fourth, select the ID
for the subject that will run next and finally position the subject and let them start the run when they are
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ready. These steps are each described in detail below. The final section will deal with special situations
that may arise over the course of a study.
5.2.1

Unpacking the Experiment Files

The Protocol Editor creates a ZIP file (e.g. Exp123.zip) that contains the required directories and files.
Use any zip-compatible utility to extract these to the desired locations. For example, you might choose to
unpack all experiments to C:\Experiments. If you will be running subjects on multiple machines, repeat
this and the following steps on each one. No machine specific customization is required.
5.2.2

Creating the Shortcut

For ease of use, and to help minimize errors, you might choose to create a separate desktop shortcut for
each experiment. If you do this as follows, double clicking a shortcut will automatically launch the
Dispatcher and set it to the target directory.
Launch the Dispatcher from the Start Menu:

Figure 89 - Select Experiment Dialog

Navigate all the way to the .dispatch file for the experiment and click the Open button. This will reveal
the Dispatcher window and allow you to continue. Selecting Cancel will close both the dialog and the
Dispatcher itself.
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1
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4

Figure 90 - Dispatcher After Experiment Selection

1. The selected ExperimentID is displayed, but cannot be manually edited.
2. You can select a different experiment by clicking to open file dialog button. This will let you
navigate to a different experiment directory.
3. The Subject Management block will be discussed in the following section. It is reinitialized any
time you select a different experiment.
4. Finally, the Make Desktop Shortcut button will create the desktop shortcut and icon that we want.

Figure 91 - Dispatcher Desktop Shortcut

The same icon (a scroll with a list of items to check off), is used for all shortcuts that the Dispatcher
creates. If you have several experiments on a computer, the only thing differentiating the shortcuts is the
text (e.g. “Experiment Exp123”). If you have access to other icons, you can set different ones to different
experiments thus making it easier to find the one you want on a cluttered desktop. Do this by right
clicking on the icon, selecting Properties and then clicking the Change Icon button.
NOTE that deleting the shortcut will not delete the experiment directory or any of its data. Clicking the
Dispatcher’s Make Desktop Shortcut button will always create a new shortcut even if one already exists
for the experiment.
Launching the Dispatcher from the shortcut will display it immediately as shown in Figure 90 (without
going through the Open File dialog) but the Open File Dialog button will not be displayed.
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5.2.3

Adding Subject IDs

Information about subjects can be viewed and edited in the Subject Information section of the Dispatcher
window.
3
2

1
4

5

Figure 92 - Dispatcher Subject Information Section

1. The dropdown box shows the currently selected subject. Click on the down arrow ( ) to show all
of the subjects that have been defined for this experiment. The display will always be blank when
an experiment is selected from the Open File dialog.
2. The Delete button is enabled only if there is a subject ID in the Subject ID dropdown. Clicking
the button will delete the subject ID and any Dispatcher information about the subject (SubjectID,
next run and next task number). You might want to do this once a subject has completed all of
their runs. This will not delete any result data or log file entries related to the subject.
3. The New button allows you to add a new SubjectID to the experiment on this machine. This is
discussed below in this section.
4. The Run # indicates the next run number that will be used for the subject. If the run is started, this
is the value that will appear as the run number in all of the subject’s result and log file records
(see 5.3 below).
5. The Start At dropdown shows the task that will be the first presented to the subject when the run
starts (see 5.3 below).
If you click the New button, the Add Subject dialog will be displayed:
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Figure 93 - Dispatcher Add Subject Dialog

1. The Machine Name of the current machine is displayed. This is the string that will appear in the
Machine column of the log file.
2. The list of Current Subjects associated with this experiment on this machine.
3. Enter the new SubjectID in this box. It must contain only alphanumeric characters and must
match an ID already in the list. Case is ignored.
4. Click Cancel to exit without changing the list, Add New Subject to apply your addition.
5.2.4

Identifying the Next Subject to Run

After you’ve added a subject or clicked on the Down Arrow on the Subject ID dropdown and selected a
subject, the Subject Information Section will be updated as shown below:
3
2

1
4

5

6
Figure 94- Current Subject Information

1. Use the Subject ID dropdown to select the subject that will be running next on this machine.
2. If you want to remove subjects from the list after they have completed all runs, select the subject
with the dropdown and click the Delete button. This will not remove subject result files or log
entries.
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3. If the subject will be coming in for their first run on this machine and you have note entered their
ID yet, click New and add them.
4. The run number will be updated according to the SubjectID you selected and their last run
information. The Run # is the number that will be used for the upcoming run.
5. The Start At dropdown can be used to view the full protocol or to set the dispatcher to start at a
task other than the first. Note the legend under the left corner of the dropdown text box.

Figure 95 - Display of Full Protocol

Note the legend under the left corner of the dropdown text box in Figure 94- Current Subject Information.
In Figure 95 you can see that the first number, the task number, increases throughout the protocol. The
second number, the presentation number, increases independently for each task. The task name and
parameters follow.
6. Once all information is correct, clicking Ready for Subject will lock the settings and allow the
subject to start the run.
NOTE: If you Add or Delete a subject, the subject list for the experiment is updated immediately. If you
change the Run # or Start At position, the update is not made until the subject actually starts running. This
means that if you select a subject, set Run # or Start At and close the Dispatcher, the information will not
be saved. The next time you start it and select that subject, you will see the information as it was at the
end of their last run.
5.2.5

Starting the Run

Once you have selected the subject that will be running next, click the Ready for Subject button. The
Dispatcher window will change as shown below.
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Figure 96 - Dispatcher Ready to Start a Run

At this point all controls are disabled except the Start button. The subject can be positioned at the
computer and then they can start when ready.
Entering the Ctrl-e key will toggle back and forth between the experimenter control format (Figure 94)
and the subject format (Figure 96).
When the run completes the subject’s information will be automatically set up for the next run and the
Dispatcher will exit.

5.3
5.3.1

Special Situations
Moving Subjects Between Machines

The Dispatcher’s file naming scheme easily accommodates multiple subjects on one computer. If you are
using several computers and permanently assign each subject to one machine you can safely combine all
of your result files into a single directory for data analysis when the study is complete. This is in part due
to the fact that as long as the subject doesn’t move, the Dispatcher will track their progress through all
runs of the study and tag the result data accordingly.
If a subject does their first run through a protocol on one computer, their second run on another and their
third run on the first, you have two problems. The first is that you will have to take responsibility for
ensuring that the run numbers are properly set each time, and the second is that there will be two result
files for the subject for each task. For example, for Exp123, S001, and FourChoice, you will have two
files named Exp123-FourChoice-S001.dat., one on each machine. One will contain the results of runs 1
and 3, and the other will contain the results of run 2.
This section deals with the problem of specifying the run number so the data will be tagged properly. For
our example this is done as follows:
1. For the first run, simply add the subject using the Dispatcher’s New button in the normal way.
The default behavior of setting the Run # to 1 will be correct. Start the subject and let them
complete the run.
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2. For the second run, go to the new machine and again add the subject using the New button. In this
case when the Run # is set to 1, we have a problem since it is important that the data be tagged
with 2 as the Run #. Fix this by setting the Run # to 2 in the Subject Information section and
again let the subject run through the protocol.
3. For the final run, we again have machine 1 available and will use it for the subject. When we
select S001, the Run # will be 2 since the last run completed on that machine was 1. Change the
Run # manually to 3 and let the subject run through the protocol.
5.3.2

Interrupting and Restarting a Run

It may be necessary to interrupt a run due to illness or some other reason. In this case, simply press the
Ctrl-e key combination while a presentation is running. The task will automatically delete any data that
has been added to the result file for the currently running presentation. The Dispatcher will reappear on
the screen along with a message box.

1

2

Figure 97 - Experimenter Task Abort Dialog

Note that (1) the reason for the interruption is displayed and (2) the task that was interrupted is identified.
If you are going to shut down the Dispatcher make sure you note the run, task and presentation numbers
(1, 08:02) in case you want to resume from here later. Click the message box OK button to dismiss it.
The Dispatcher window is disabled at this point. Enter the Ctrl-e key and it will become fully enabled in
Experimenter mode. If you are going to stop the run, simply click the close button in the top right corner.
If for some reason you wanted to skip this presentation, do not close the dispatcher. Simply use the Start
At dropdown box and select the presentation you want to move to. The Ready For Subject button will be
showing, click it and have the subject return to the computer to continue the run by clicking the Start
button.
If you stopped the presentation because the subject was not ready, you can restart it at this point simply by
clicking Ready For Subject as above. The Dispatcher will always start from the presentation that is
showing in the Start At box.
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If the subject comes back at a later time you will note that when you select their SubjectID that the Run
and Task information is automatically restored to the place where the run was interrupted.
If when they return you do not want to continue, but instead move to the next run, manually enter the next
number in the Run # box and ensure that the Start At box is reset to the first entry in the protocol list.
5.3.3

Software Failures

If a presentation is running and fails, the Dispatcher traps, displays and saves information about the error.
Presentations will be suspended until you manually instruct the Dispatcher to resume. The situation will
appear as follows:

Figure 98 - Dispatcher Displaying Task Failure

Rectify the problem if possible (in this case, another task is running that has locked the task’s result file)
and then proceed as described in the previous section (Interrupting and Restarting a Run).

2012-01-24

Page 84

Appendix A Installation and Configuration
A1

Machine Requirements

The task battery has modest requirements. It will run on any modern computer using Windows XP SP2.
The Microsoft .NET framework V2.0 is required. The software itself requires only about 600 KB of disk
space.

A2

Installation

The task battery is distributed as a standard Microsoft installer package (.msi). Double clicking on the file
will start the installation process. If Framework 2.0 is not present you will receive a warning and the
installation will terminate. It can be downloaded from:
http://msdn2.microsoft.com/en-us/netframework/aa731542.aspx
It is STRONGLY RECOMMENDED that you DO NOT install to the Program Files directory. As
explained in Section Error! Reference source not found., you will want to store batch files in the
installation root directory, instruction files in the instructions subdirectory and write and retrieve results in
the results subdirectory. This will be more complicated if are using the Program Files directory and
impossible if that directory is write protected against non-administrators.

A3

Configuration

Certain tasks will attempt to draw and position screen elements in terms of visible size, not pixels. In
order to do this, they need to estimate the horizontal and vertical size of a single pixel. This information is
taken from a file named screen.specs which is located in the installation directory. The file contains the
following records:
widthMM
heightMM

288
216

Screen Display Width
Screen Display Height

The above (default) values correspond to a 14” screen with square pixels.
If either value is not a positive number, the operating system default based on the current screen DPI
setting (Display Properties | Settings | Advanced) will be used.
Edit screen.specs with an editor like Notepad and make sure that the result is saved in standard ASCII
text format.
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Appendix B Creating and Using Test Protocols (LEGACY Method)
B1

Editing Protocol Batch Files

The command line copy feature (Figure 1 - Parameter Dialog (item 3)) makes it relatively easy to create
protocols that involve presenting a sequence of multiple tasks. The following example can be used as a
guide.
We will assume that task battery has been installed on all computers in directory c:\usariem, that the
experiment is going to be called Exp27, and that we want to use a unique subject identifier for each
subject. In our experiment, we’ll run each task once, except for Match to Sample that we will run twice,
as the first and last task in the sequence. We’ll create a batch file on any of these computers and then copy
it to the others.
1. Open Notepad. We will use it as the editor for creating our script.
2. Use the Start Menu to launch Match to Sample and configure it as shown in the following figure.
Note that we have set the ExperimentID to Exp27 and the SubjectID to %1.

Figure B-1 Setting ExperimentID and SubjectID

3. Click on the Copy button, go to Notepad and do a Paste an press the Enter key. You will now see
the following:

Figure B-2 - Command Line Copied to Notepad

4. Repeat steps 2 and 3 for FourChoice, Repeated Acquisition and Grammatical Reasoning. For
simplicity, accept all of the defaults but specify “1234” as the key sequence for FourChoice.
Make sure that you click on the trailing blank line in Notepad before doing the paste.
5. Repeat steps 2 and 3 once more for Match to Sample, but this time enter a “2” for the BlockID
parameter.
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6. At this point, your Notepad will contain the following:

Figure B-3 - Script with Five Tasks

7. Now, we add the Instruct task to display instructions before each test task. Assuming that the
instruction name and task name are the same and that the subject can look at the instructions as
long as they wish, we’ll wind up with the following:

Figure B-4 - Adding Instructions to a Script

Save this file as EXP27.bat and copy it to the c:\usariem directory of all test machines.

B2

Using Legacy Dos and Foreign tasks

Since you are creating a batch file, you can include other commands that run other test tasks that you may
have available. Precisely what you need to do depends on the characteristics of the specific task that you
want to run.
The following is a general guide based on the POMS mood questionnaire. We assume that the POMS has
been installed in c:\POMS7 and that this task battery is installed in c:\CogTest. The procedure will result
in POMS running in full screen mode.
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1. Open two Windows file explorers, one showing the contents of c:\POMS7 and one showing
c:\CogTest.

2. Using your RIGHT mouse button, drag POMS7.EXE from POMS7 to CogTest.
3. Release the button and select “Create Shortcut Here” from the context menu. This will add an
entry that named Shortcut to POMS7.EXE (or possibly Shortcut to POMS7.EXE.PIF)to the
directory.
4. Rename this to POMS7 (or POMS7.PIF)
5. Right click on this entry and select Properties from the context menu. This will open a property
sheet with several tabs on it.
6. Select the Screen tab and click on the Full-screen radio button. Then click OK.
7. Now, whenever you are creating a protocol batch file and you want to run the POMS task, insert
the line start /wait POMS7.PIF

B3

Running Subjects
1. Open a DOS prompt on each machine and change directories to the experiment directory
(CD c:\usariem).
2. Enter, or have the subject enter the name of our batch file followed by their assigned subject ID,
e.g., EXP27 s001.
3. Follow this with the Enter key and the batch file will start and present the instructions for the first
(Match to Sample) task. When they click on the Continue button, Match to Sample will start and
when it finishes the instructions for FourChoice will be displayed. This process will continue
until the protocol has been completed.

B4

Data and Data Files

Remember that when we set up the task parameters we specified EXP27 as the ExperimentID and %1 as
the SubjectID and that both of these are data tags. Also, we accepted the default result file name and
location. When we run the batch file, the first parameter (s001 above) is substituted for %1 anywhere that
that string appears in the command lines.
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Figure B-5 - Parameter Substition in Batch Files

In the first location (1) s001 will become the SubjectID and in the second (2) it will become part of the
result file name. This will produce names like .\Results\Match-Exp27-s001.dat, and
.\Results\FourChoice-Exp27-s001.dat, and so on.
If we run the experiment again on the same computer and the subject enters the command EXP27 S002
then we will get files with names like .\Results\Match-Exp27-s002.dat, and .\Results\FourChoice-Exp27s002.dat.

2012-01-24

Page B-4

The identification section of Repeated Acquisition runs for subjects S001 and S002 (from
RptAcq-Exp27-s001.dat and RptAcq-Exp27-s001.dat) would be as follows:

Figure B-6 - Data from Two RptAcq Runs

In the case of Match to Sample, we included two runs within the protocol and in the second, set the
BlockID to “2”. The output file Match-Exp27-s001.dat would contain the following:

Figure B-7 - Two Runs of Match to Sample in One Protocol

Note that the SessionBlockID allows us to differentiate between runs within the protocol.
Once an experiment has been completed, all result files from all computers can be collected and archived
together. SubjectIDs will create different file names and will also tag each and every data record. Data
from multiple subjects can be safely combined in a single spreadsheet or other analytical tool because the
data tags can be used to control how data is aggregated.
Similarly, ensuring that different experiments use different ExperimentIDs will allow you to again
combine and aggregate data for broader analyses.
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