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1. Overview 
 
THE MATRIX is a computer program designed to run a visual detection task with child 
or adult participants. It has been used successfully with participants aged 3 to adult. The 
program automatically presents participants with matrices of photographs, and requires 
participants to select a single target among an array of distracters (see Figure 1a,b). It 
should be used in conjunction with a touch-screen display so that participants can find 
targets and touch them on the screen; alternatively, it can also be used with mouse 
clicks. The MATRIX runs on java programming and can be used on Mac, PC, and 
Linux.  
 
 

 
Figure 1a. Sample 2 x 2 matrix. 
 



 
Figure 1b. Sample 3 x 3 matrix. 
 
Some of the key features of THE MATRIX Program include:  
 

• The ability to choose your own custom matrix size. 
• It allows you to set the screen mode to be Windowed (adjustable) or fit your 

Full Screen. 
• It offers both an Adult and Child testing mode. 
• It allows you the option to include practice trials before the test trials. 
• It allows researchers to choose whether participants can make errors in their 

selections, or whether participants have to make a correct selection in order 
to move on to the next trial. 

• The program records latency to touch/click on a photograph in each trial, and 
automatically generates a text or Excel file with the corresponding data. 

• The program randomly generates test matrices based on the target and 
distracter photographs you choose.  

 
2. Stimuli and Set-Up 
 
The stimuli used must be electronic image files that have one of the following file 
extensions: .png, .jpg, .gif, .bmp.  
 
Prior to using THE MATRIX program, all stimuli should be grouped in individual folders. 
Each folder should contain a set of images within a stimulus category (e.g., Snakes, 
Frogs, Angry Faces, etc.). The program will randomly choose images from the folder 
that is selected from each drop down menu. The images will automatically be resized to 
fit within THE MATRIX screen. 



 
3. THE MATRIX Interface 
 
When you open the Matrix Program, you will see the screen in Figure 2. This is where 
you choose the parameters for your study.  
 

 
Figure 2. Parameters screen for THE MATRIX.  
 
  



Matrix Size.  
THE MATRIX allows you to choose the dimensions of the matrices in your study. You 
can select one of the standard matrix sizes (1 x 2, 2 x 2, or 3 x 3) or manually enter a 
custom size. The “Single” option will allow you to present only 1 photo on the screen at 
a time. This photo will appear in any of the 9 locations on the screen (see Figure 3).  
 

 
Figure 3—“Single” option will have the target appear in any of the 9 locations.  
 
  



Maintain 3 x 3 Orientation option.  
For matrices larger than “Single” but smaller than 3 x 3 or custom sizes, there are 2 
ways the program can present the images. If you select to “Keep 3 x 3 Orientation,” the 
target and distracters will appear in the four corners of the matrix for 2 x 2 matrices (see 
Figure 4a); if you choose a 1 x 2 matrix, the images will appear in opposite corners (see 
Figure 4b). Alternatively, if you do not keep the 3 x 3 orientation, the images will fill the 
size of the screen (see Figures 4c and 4d). Again, this option is only available for the 1 x 
2 and 2 x 2 matrices; custom matrix sizes will always fill the size of the screen.  
 

 
Figure 4a. A 2 x 2 matrix that maintains the 3 x 3 orientation. 
 



 
Figure 4b. A 1 x 2 matrix that maintains the 3 x 3 orientation.  
 
 

 
Figure 4c. A 2 x 2 matrix that fills the screen (does not maintain 3x3 orientation).  
 



 

 
Figure 4d. A 1 x 2 matrix that fills the screen (does not maintain 3 x 3 orientation).  
 
Allow Errors to be Selected.  
This setting allows you to choose whether or not participants can select a distracter 
photo in the test trials. If you choose to allow errors (default), participants will be able to 
select a distracter stimulus during the test trials. In other words, after choosing a 
distracter, the program will move on to the next trial, latency will be recorded, and the 
selection will appear in the data sheet as an error. Alternatively, if you uncheck the 
“Allow Errors to be Selected” box, the participant can only continue onto the next trial 
after selecting the correct target. If the participant selects a distracter stimulus in error, 
the trial will not end until the participant correctly presses the target. Only the latency to 
press the target will be recorded in the data sheet.  
 
Screen Mode.  
The Screen Mode allows the researcher to choose the size of the matrix with respect to 
the size of the touch-screen. If you select “Full” screen mode, the matrices will fill the 
entire screen of your monitor. Alternatively, if you select “Windowed” screen mode, the 
matrices will appear in an adjustable window that you can re-size and move about in 
your display.  
 
Select Target Directory & Select Distracter Directory.  
Clicking on this box will generate a drop down menu where you can select a folder that 
contains all the photos for your target and distracter stimuli. During the test trials, THE 
MATRIX program will randomly select photographs from the target and distracter folders 
you select here and place them in the matrix. After selecting a folder, the name of the 
folder will appear in the box to the right of the button with the number of image files 
available in each folder (see Figure 5). 



 

Figure 5. Parameters screen for THE MATRIX with a folder entitled “FB Flowers” selected for the Target 
category, and a folder entitled “FB Frogs” selected for the distracter category. There are 24 image files in 
each folder.  
 
Enter the Number of Trials. 
In this box, enter the number of test trials (5, 10, 15…etc.). THE MATRIX will randomly 
choose photos from the selected target and distracter directories to create the number 
of trials entered. This field cannot be left blank. 
 
Enter Person’s Name.  
In this box, type the name of the participant or the participant number. This is how the 
participant will be identified in the data file. This field cannot be left blank. 
 
Gender and Birthdate.  
Enter the gender and birthdate of the participant. The gender will be recorded on the 
data file and THE MATRIX will use the birthdate you enter to calculate the exact age of 
the participant on the testing date and record it in the data file. The birthdate may be left 
blank.  
 
  



Trial Mode. 
The Trial mode allows the researcher to decide whether to use the child version of the 
program or the adult version. If you select “Child” during the test trials, a smiley face 
icon will appear in the center of the screen between test trials. When the smiley face 
icon is displayed, latency will not be recorded. The purpose of the smiley face icon is to 
allow the researcher to control the onset of each test trial in case the child becomes 
distracted between trials. The researcher can use this screen to redirect the child’s 
attention to the task. The researcher can touch the smiley face when ready to continue 
to the next test trial. If you select “Adult” during the test trials, there will be no smiley 
face icon between test trials. In other words, after the participant selects a target, the 
program will immediately proceed to the next test trial and record latency. Note: The 
“Child” version can also be used with adult participants if the researchers would like to 
refocus adult participants’ attention to the center of the screen between each test trial. 
 
Do Practice Tests.  
The “Do Practice Tests” button gives researchers the option of including practice trials 
before the test trials begin in order to familiarize participants with the procedure. If you 
check the box next to “Do Practice Tests,” the following series of practice trials will 
appear before the start of the test trials: 
 
Screen 1: One large image from the Target category will appear on the screen. 
Participants should touch the Target image to move on to the next practice trial. 
Screen 2: The Smiley Face image will appear on the screen. Participants or the 
researcher should touch the Smiley Face icon to move on to the next practice trial. 
Screen 3: One large image from the Distracter category will appear on the screen. 
Participants should touch the Distracter image to move on to the next practice trial. 
Screen 4: The Smiley Face image will appear on the screen. Participants or the 
researcher should touch the Smiley Face icon to move on to the next practice trial. 
Screens 5, 6, & 7: In the next three practice trials, full matrices (based on the matrix size 
you select) will appear on the screen. The participant should touch an image to move on 
to the next screen. 
Screen 8: The Smiley Face image will appear on the screen. Participants or the 
researcher should touch the Smiley Face icon to move on to the first test trial. 
Latency to make a selection will not be recorded in the data file for practice trials. Their 
purpose is to familiarize participants with the procedure.  
 
Start Game. 
When you have completed setting up your parameters and are ready to begin the 
procedure, click “Start Game” to run the study. When all of the test trials have been 
completed, the Smiley Face will appear. Touch the Smiley Face icon to return to the 
parameters screen and end the study.  
 
  



Exit. 
Click “Exit” to close THE MATRIX program. 
 
Reset Options. 
Click “Reset Options” to clear the parameters and return to the default selections. 
 
To Close the Program During the Study. 
If you want to end the study while it’s running, press “Escape” and THE MATRIX will 
give you the option to continue the study, exit back to the parameters screen, or exit the 
entire program.  
 
4. Reading the Data File 
 
After completing all of the test trials, THE MATRIX will create a data file for each 
participant and automatically save it upon completion of the study. The file will be saved 
in the same directory that THE MATRIX program (matrix.jar file) is saved on your 
computer. The data files will be saved in the following format: “participantname-date-
time.csv.” The participant name corresponds to the “Person’s Name” field on the 
parameters page; the date corresponds to the current date; and the time corresponds to 
the exact time that the study was run. This format allows you to run the same participant 
multiple times in different conditions and automatically save each condition under 
different file names, as the time will be different every time you run the study. You can 
choose the format with which to open the data (text file, excel, etc.). An example is 
provided in Figure 6.  
 



  
Figure 6. Sample data file, opened in Excel. 
 
The data file will provide you with details about the participant, including the name, 
gender, test date, date of birth, and exact age based on your entries on the parameters 
screen. You will also see the total trials, the trial mode, the Target folder, and Distracter 
folder you selected.  
 
Below the information on the participant and parameters, the data file will provide 
information about the the total amount of time it took the participant to complete the 
procedure (in seconds), the total amount of time it took the participant to produce 
correct responses throughout the procedure (in seconds), the average latency to 
respond on trials in which the participants correctly selected a target stimulus (in 
seconds), the total amount of time participants spent responding incorrectly (in 
seconds), and the average latency to respond on trials in which the participants 
incorrectly selected a distracter stimulus (in seconds). Finally, the data file will list the 
trial number, the photograph selected in each test trial, the latency to respond in each 
individual test trial (in seconds), and whether or not the selection was a correct selection 
of a Target stimulus.  


