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Penn 

 

Penn CNB: The Penn CNB is a computerized neurocognitive test battery developed 

at the University of Pennsylvania. We included three subtasks of this battery that 

capture two specific cognitive domains: verbal memory (short term and delayed 

verbal memory tasks) and emotion recognition.  

 

Computerized neurocognitive battery Penn CNB 

The Penn CNB is a computerized neurocognitive battery developed by the Brain 

Behavior Laboratory of the University of Pennsylvania (Gur et al., 2001; Gur et al., 

2010; Gur et al., 2012). The web-based Penn CNB is made available to administer 

online (https://penncnp.med.upenn.edu/). The battery quantifies cognitive 

functioning in different domains that link to specific brain systems, based on 

functional neuroimaging studies. Importantly, the latest version of the Penn CNB 

is able to detect age and sex differences in a population-based sample of 3500 

(pre-)adolescents between 8 and 21 years old (Gur et al., 2012). The web-based 

Penn CNB is translated in Dutch and validated in a sample of 1140 participants 

between 10 and 86 years old (Swagerman et al., 2016). We used subtasks of the 

online Dutch-translated Penn CNB in two domains. Additionally, a mouse practice 

task is administered as a control measure. These tasks take about 10 minutes in 

total. Each task starts with instructions that the administrator reads out loud. 

After each task the administrator indicates data quality with a code. In case of 

unreliable or incomplete data an explanation is added to de code, for example 

“unreliable because child is distracted” or “incomplete due to time constraints”.  

https://penncnp.med.upenn.edu/
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Mouse Practice task 

All children start with the Mouse Practice task that measures sensorimotor speed 

(Gur et al., 2001; Gur et al., 2010; Gur et al., 2012). Children click as quickly as 

possible on a green square that disappears after the click. The square gets smaller 

and smaller and reappears at different locations on the screen. The response time 

measured in this task can be used to correct for differences between children in 

their ability to move the mouse and click on targets. After the task the 

administrator can fill in whether the trials are valid with a code and comments. 

The task starts with some practice trials. 

 

Word Memory task – immediate and delayed 

Immediate and delayed verbal memory performance is quantified with the Penn 

Word Memory task (Gur et al., 1997; Gur et al., 2001; Gur et al., 2010; Gur et al., 

2012). Children are asked to remember words that are displayed one by one. Next, 

these target words are mixed with novel words and children are asked to indicate 

whether they saw each word before (“certainly”, “probably”, “probably not”, 

“certainly not”). Delayed verbal memory is then assessed after a delay of 20 

minutes by asking the children again to respond to a new mix of targets words 

and distractors. Response time and accuracy are measured. 

 

Emotion Recognition task 

Social cognition is measured with the 40-item Emotion Recognition task (Gur et 

al., 2002; Gur et al., 2012). In the task pictures of faces are presented one by one. 
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The faces are either neutral or display an emotional expression: happy, sad, anger 

or fear. The children are asked to choose the expressed emotion in a multiple-

choice format (“happy”, “sad”, “anger”, “fear”, “no emotion”). Response time 

and accuracy are measured. The child can practice one trial where feedback is 

provided until the right answer is given. 
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