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 Purpose of this document 

 This  file  contains  all  the  information  to  understand  and 
 analyze  the  Circles  and  Hexagons  task.  You  will  be  able 
 to  find  relevant  information  about  how  this  assessment 
 task  works,  what  it  measures,  and  all  relevant  data  about 
 the  variables  recorded  during  the  performance  of  the 
 activity.. 
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 Task Info 
 In this section information about the task, its structure, and stimuli will be given. 

 Task Description 
 The task  Circles and Hexagons  measures the ability  to focus on a target. The test-taker is 
 required to rapidly press on circles which appear on the screen and to ignore hexagons 
 should they also appear. Embedded in the task are 16 circles-only items and 8 
 circles-and-hexagons items. For each item, data is collected on response time, response 
 accuracy and cursor distance from target center. There are 4 parallel versions for this task 
 created to avoid test-retest memory traces, and within each versions’ trials different 
 locations are assigned to the target (and distractor, if any) items. 

 The  concept  of  this  task  is  based  on  several  classic  tests,  such  as  the  Psychomotor 
 Vigilance  Test  (PVT;  Basner  et  al.,  2011),  the  Integrated  Visual  and  Auditory  Continuous 
 Performance  Test  (IVA-2  CPT;  Stanford  &  Turner,  1995)  and  the  Test  of  Variables  of 
 Attention (TOVA; Greenberg, 1991). 

 You  can  try  the  Circle  and  Hexagons  assessment  task  for  free  on  this  page  .  If  you  want 
 more information about its technical details, you can contact us at  support@cognifit.com  . 

 Cognitive skills measured 

 The primary cognitive abilities measured by this task are  sustained attention and 
 selective attention  . 

 This task contributes to the measurement of  focus  attention  ,  spatial perception  ,  visual 
 scanning  ,  processing speed  ,  hand-eye coordination  and  response time  . 
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 Task Structure 
 The task is divided into five phases: one learning phase and four testing phases. Below 
 you can find the amount of trials within each phase and the presence of distractors. 

 Phase  Stage  Type  Amount of Trials 
 Learning  Learning  No distractors  3 

 Testing 

 Stage 1  No distractors  8 
 Stage 2  With distractors  4 
 Stage 3  No distractors  8 
 Stage 4  With distractors  4 

 Task Stimuli 
 The task has 3 static circle stimuli during the learning phase that will appear in different 
 parts of the screen. During the testing phase of the task, there will be 24 static circles 
 presented on the screen either in isolation (namely, without distracting elements; 16 trials), 
 or accompanied by static hexagons acting as distractors (8 trials). Each stimulus will 
 continue on the screen for a maximum of 5000 milliseconds  or until the user clicks on the 
 circle, whatever happens first. 
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 Variables Info 
 In  this  section  details  about  the  variables,  their  definition,  range,  and  other  pieces  of 
 relevant information will be given. 

 Basic Variables 
 Basic variables refer to variables and indices that are commonly used in experimental 
 research and clinical settings. 

 Correct detection 
 This variable measures the percentage of correct responses in the whole testing phase. Its 
 range can go from 0 to 100, and the higher the score, the better attentional capacity. If the 
 user never clicked on a circle, the value shown will be 0. 

 Correct detection in low demand 
 This variable measures the percentage of correct responses for trials in stages 1 and 3, 
 stages with no distractors. Its range can go from 0 to 100, and the higher the score, the 
 better. If the user never clicked on a circle in stages 1 and 3, the value shown will be 0. 

 Correct detection in high demand 
 This variable measures the percentage of correct responses for trials in stages 2 and 4, 
 stages with distractors. Its range can go from 0 to 100, and the higher the score, the better. 
 If the user never clicked on a circle in stages 2 and 4, the value shown will be 0. 

 Response time 
 This variable measures the average response time for correct trials from the whole testing 
 phase. The unit of measurement is milliseconds and the lower the score, the better. The 
 expected values are greater than 0 and lower than 5000 milliseconds. If the user never 
 clicked on a circle, this variable is not calculated. 

 Response time in low demand 
 This variable measures the average response time for correct trials in stages 1 and 3, 
 stages with no distractors. The unit of measurement is milliseconds. The lower the score, 
 the better. The expected values are greater than 0 and lower than 5000 milliseconds. If the 
 user never clicked on a circle in stages 1 and 3, this variable is not calculated. 

 Response time in high demand 
 This variable measures the average response time for correct trials in stages 2 and 4, 
 stages with distractors. The unit of measurement is milliseconds and the lower the score, 
 the better. The expected values are greater than 0 and lower than 5000 milliseconds. If the 
 user never clicked on a circle in stages 2 and 4, this variable is not calculated. 
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 Omission errors 
 This variable measures the number of trials where no response is given by the user, that 
 is, the amount of timeouts in the whole testing phase. Its range can go from 0 to 24. High 
 scores on this variable indicate that the user is potentially distracted (not paying attention) 
 or has a slow response. 

 Omission errors in low demand 
 This variable measures the number of trials where no response is given by the user in 
 trials without distractors, that is, the amount of timeouts in stages 1 and 3 of the testing 
 phase. Its range can go from 0 to 16. High scores on this variable indicate that the user is 
 potentially distracted (not paying attention) or has a slow response. 

 Omission errors in high demand 
 This variable measures the number of trials where no response is given by the user in 
 trials with distractors, that is, the amount of timeouts in stages 2 and 4 of the testing phase. 
 Its range can go from 0 to 8. High scores on this variable indicate that the user is 
 potentially distracted (not paying attention) or has a slow response. 

 Percentage of omission errors 
 This variable measures the percentage of trials where no response is given by the user, 
 that is, the amount of timeouts in the whole testing phase. Its range can go from 0 to 100. 

 Commission errors 
 This variable measures the number of trials where the click is made on the distractor item 
 (hexagon) instead of clicking on the target item (circle). It takes into account only the trials 
 from stages 2 and 4. Its range can go from 0 to 8. Higher scores in this variable indicate 
 potential impulsivity (if reaction times are low) or inattention (if reaction times are high). 

 Additional Variables 
 Additional variables refer to the variables and indices that are calculated by CogniFit for its 
 internal computation of results. 

 Accuracy list 
 This variable is a string of values indicating if the trial was correct (“true”), that is, if the 
 click was made on a circle or incorrect (“false”), meaning, if the user clicked on an hexagon 
 or didn’t give a response (time out). It contains 24 values. 

 Time required to respond in the top half of the screen 
 This variable measures the average of milliseconds needed to travel through a pixel when 
 the new stimulus appears in the top half of the screen. The unit of measurement is 
 milliseconds/pixel. The lower the score, the better. The expected values are greater than 0. 
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 If the user never clicked on a stimulus that appeared in the top half of the screen, this 
 variable is not calculated. 

 Time required to respond in the bottom half of the screen 
 This variable measures the average of milliseconds needed to travel through a pixel when 
 the new stimulus appears in the lower half of the screen (speed reversal). The unit of 
 measurement is milliseconds/pixel. The lower the score, the better. The expected values 
 are greater than 0. If the user never clicked on a stimulus that appeared in the bottom half 
 of the screen, this variable is not calculated. 

 Time required to respond in the left half of the screen 
 This variable measures the average of milliseconds needed to travel through a pixel when 
 the new stimulus appears in the left half of the screen. The unit of measurement is 
 milliseconds/pixel. The lower the score, the better. The expected values are greater than 0. 
 If the user never clicked on a stimulus that appeared in the left half of the screen, this 
 variable is not calculated. 

 Time required to respond in the right half of the screen 
 This variable measures the average of milliseconds needed to travel through a pixel when 
 the new stimulus appears in the right half of the screen. The unit of measurement is 
 milliseconds/pixel. The lower the score, the better. The expected values are greater than 0. 
 If the user never clicked on a stimulus that appeared in the right half of the screen, this 
 variable is not calculated. 

 Horizontal distance 
 This variable measures the average distance from where the user clicked the cursor to the 
 center of the circle in this task. The unit of measurement is pixels. The lower the score, the 
 better. It ranges from 0 to 55. If the user never clicked on a circle, this variable is not 
 calculated  . 

 Vertical distance 
 This variable measures The average distance from where the user clicked the cursor to 
 the center of the circle in this task. The unit of measurement is pixels. The lower the score, 
 the better. It ranges from 0 to 55. If the user never clicked on a circle, this variable is not 
 calculated. 

 Total horizontal distance 
 This variable measures the sum of the total horizontal distances in pixels, from the pixel 
 the user clicked to the center of the circles. If the user never clicked on a circle, this 
 variable is not calculated  . 
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 Total vertical distance 
 This variable measures the sum of the total vertical distances in pixels, from the pixel the 
 user clicked to the center of the circles. If the user never clicked on a circle, this variable is 
 not calculated. 

 Processing speed in low demand 
 This variable measures the average reaction time when there are no distractors, 
 subtracting the motor component of the response. The unit of measurement is 
 milliseconds. The lower the score, the better. The expected values are open, and can be 
 negative. 

 Precision speed 
 This variable measures the average of the time from the moment a stimulus is presented 
 to the moment the user crosses the perimeter of the circle to hover it, even if the user does 
 not click on it afterwards. The unit of measurement is milliseconds. The lower the score, 
 the better. The expected values are greater than 0 and lower than 5000. If the user never 
 hovered on a circle, this variable is not calculated. If the test-taker is using a touchscreen 
 (App), this variable is not calculated. 

 Response time in all trials 
 This variable measures the average response time for all the trials from the testing phase, 
 be they associated with correct or incorrect responses. The unit of measurement is 
 milliseconds and the lower the score, the better. The expected values are greater than 0 
 and lower than 5000 milliseconds. 

 Reaction time list 
 This variable is a string of values with the response time for all the trials for all the 
 answered trials from the testing phase, be they associated with correct or incorrect 
 responses. It can include up to 24 values. 

 Distance in the top hemifield for correct trials 
 This variable measures the sum of the distances in pixels from the center of the previous 
 circle to the center of the following circle. It only takes into account the trials when the 
 test-taker correctly responds to the item on the top half of the screen. If the user never 
 clicked on a circle, this variable is not calculated  . 

 Distance in the bottom hemifield for correct trials 
 This variable measures the sum of the distances in pixels from the center of the previous 
 circle to the center of the following circle. It only takes into account the trials when the 
 test-taker correctly responds to the item on the bottom half of the screen. If the user never 
 clicked on a circle, this variable is not calculated  . 
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 Distance in the left hemifield for correct trials 
 This variable measures the sum of the distances in pixels from the center of the previous 
 circle to the center of the following circle. It only takes into account the trials when the 
 test-taker correctly responds to the item on the left half of the screen. If the user never 
 clicked on a circle, this variable is not calculated  . 

 Distance in the right hemifield for correct trials 
 This variable measures the sum of the distances in pixels from the center of the previous 
 circle to the center of the following circle. It only takes into account the trials when the 
 test-taker correctly responds to the item on the right half of the screen. If the user never 
 clicked on a circle, this variable is not calculated  . 

 Reaction time in the top hemifield for correct trials 
 This variable measures the sum of the time in milliseconds it takes the user to correctly 
 click on a circle since the presentation of a stimulus on the top half of the screen. If the 
 user never clicked on a circle, this variable is not calculated  . 

 Reaction time in the bottom hemifield for correct trials 
 This variable measures the sum of the time in milliseconds it takes the user to correctly 
 click on a circle since the presentation of a stimulus on the bottom half of the screen. If the 
 user never clicked on a circle, this variable is not calculated  . 

 Reaction time in the left hemifield for correct trials 
 This variable measures the sum of the time in milliseconds it takes the user to correctly 
 click on a circle since the presentation of a stimulus on the left half of the screen. If the 
 user never clicked on a circle, this variable is not calculated  . 

 Reaction time in the right hemifield for correct trials 
 This variable measures the sum of the time in milliseconds it takes the user to correctly 
 click on a circle since the presentation of a stimulus on the right half of the screen. If the 
 user never clicked on a circle, this variable is not calculated  . 

 Accuracy in the left hemifield 
 This variable measures the percentage of correct responses in trials where the circle 
 appears on the left half of the screen. The unit of measurement is a percentage. The 
 higher the score, the better. It ranges from 0 to 100. If the user never clicked on a circle 
 displayed in the left half of the screen, the value shown will be 0. 

 Inaccurate clicks 
 This variable measures the total number of missed clicks, that is, clicks outside of the 
 circles. 
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 Validity Index 
 The user's performance will be considered a deviation from what is expected to the point of 
 invalidating the results of the assessment when it falls outside these ranges. 

 Task Validity 
 This  variable  represents  the  validity  of  the  whole  task,  and  it  is  ‘true’  only  when  all  the 
 individual variables of the Validity Index of the task are ‘true’. Otherwise, it is ‘false’. 

 Correct detection validity 
 This  variable  measures  the  validity  of  the  variable  “Correct  detection”,  and  it  is  ‘true’  when 
 its value is between 0 and 100 (both included). Otherwise, it is ‘false’. 

 Correct detection in low demand validity 
 This  variable  measures  the  validity  of  the  variable  “Correct  detection  in  low  demand”,  and  it 
 is ‘true’ when its value is between 0 and 100 (both included). Otherwise, it is ‘false’. 

 Correct detection in high demand validity 
 This  variable  measures  the  validity  of  the  variable  “Correct  detection  in  high  demand”,  and 
 it is ‘true’ when its value is between 0 and 100 (both included). Otherwise, it is ‘false’. 

 Accuracy in the left hemifield validity 
 This  variable  measures  the  validity  of  the  variable  “Accuracy  in  the  left  hemifield”,  and  it  is 
 ‘true’ when its value is between 0 and 100 (both included). Otherwise, it is ‘false’. 

 Response time validity 
 This  variable  measures  the  validity  of  the  variable  “Response  time”,  and  it  is  ‘true’  when  its 
 value is between 150 and 5500 (both included). Otherwise, it is ‘false’. 

 Response time in low demand validity 
 This  variable  measures  the  validity  of  the  variable  “Response  time  in  low  demand”,  and  it 
 is ‘true’ when its value is between 150 and 5500 (both included). Otherwise, it is ‘false’. 

 Response time in high demand validity 
 This  variable  measures  the  validity  of  the  variable  “Response  time  in  high  demand”,  and  it 
 is ‘true’ when its value is between 150 and 5500 (both included). Otherwise, it is ‘false’. 

 Response time in all trials validity 
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 This  variable  measures  the  validity  of  the  variable  “Response  time  in  all  trials”,  and  it  is 
 ‘true’ when its value is between 150 and 5500 (both included). Otherwise, it is ‘false’. 

 Horizontal distance validity 
 This  variable  measures  the  validity  of  the  variable  “Horizontal  distance”,  and  it  is  ‘true’ 
 when its value is between 0 and 55 (both included). Otherwise, it is ‘false’. 

 Vertical distance validity 
 This  variable  measures  the  validity  of  the  variable  “Vertical  distance”,  and  it  is  ‘true’  when 
 its value is between 0 and 55 (both included). Otherwise, it is ‘false’. 

 Inaccurate clicks validity 
 This  variable  measures  the  validity  of  the  variable  “Inaccurate  clicks”,  and  it  is  ‘true’  when 
 its value is below 80, included. Otherwise, it is ‘false’. 

 Omission errors validity 
 This  variable  measures  the  validity  of  the  variable  “Omission  errors  validity”,  and  it  is  ‘true’ 
 when its value is below 12, included. Otherwise, it is ‘false’. 
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