
 
How Your Brain 
Learns Physics 
A new study shows the brain repurposes everyday neural 
networks to learn high-level scientific concepts 
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Early Homo sapiens wasn't acquainted with Einstein's general theory of 
relativity, yet anyone in a physics class today is expected to understand its 
basic tenets. “How is it that our ancient brains can learn new sciences and 
represent abstract concepts?” asks Marcel Just, a neuroscientist at Carnegie 
Mellon University. In a study published in June in Psychological Science, Just 
and his colleague Robert Mason found that thinking about physics prompts 
common brain-activation patterns and that these patterns are everyday neural 

http://www.scientificamerican.com/author/jordana-cepelewicz/
http://www.macmillan-dam.captureweb.co.uk/?service=asset&action=show_zoom_window_popup&language=en&asset=128814&location=grid&asset_list=134063,134014,134031,134052,132566,132673,129508,129635,129775,129949,129979,130009,130016,130390,130416,130422,128168,128235,128130,128322,128392,128786,128814,128826,128841,128844,128940,129171,8170,106721,106724,106645,106646,106647,105778,106446,106461,106475,106477,106478,106480,106481,104759,104766,104775,104806,103261,103262,103263,81334,81350,81353,81413,81414,81446,81472,81476,71795,71762,79762,79763,79766,79768,84734,84751,79575,76182,83928,86610,86611,86612,81199,81230,84531,84536,84537,84541,84549,84559,84560,84562,84563,84564,84565,84569,84570,84583,84584,84585,84586,84587,84588,84589,84590,84592,84594,84637,84671,84672,84434&basket_item_id=undefined


 2 

capabilities—used for processing rhythm and sentence structure, for 
example—that were repurposed for learning abstract science. 
 
Just and Mason scanned the brains of nine advanced physics and engineering 
students as they thought through 30 physics concepts such as momentum, 
entropy and electric current. The researchers fed the data from the scans into 
a machine-learning computer program, which eventually could identify which 
concept a volunteer was thinking about based on his or her brain activity. Why 
was this possible? Because the neural patterns involved in considering a 
particular topic—gravity, for instance—were the same in all participants. 
“Everyone learns physics in different classrooms, with different teachers, at 
different rates,” Mason says. “So it's surprising that the same brain regions are 
developed for understanding a physics concept in all these students.” 
 
To take it further, the scientists then compared the scans from their study with 
previous research matching neural activity to thought processes. They found 
that brain responses corresponding to the scientific concepts of “frequency” or 
“wavelength” occurred in the same regions that activate when people watch 
dancers, listen to music or hear rhythmic patterns such as a horse's gallop—
likely because these all involve sensing “periodicity.” And when the students 
thought through mathematical equations, the engaged brain areas were the 
same as those that process sentences. These results suggest that general 
neural structures are repurposed for dealing with high-level science. 
“So even though some of these concepts have only been formalized in the past 
couple of centuries, our brains are already built to deal with them,” Just says. 
 
The findings may someday help determine which school lessons should be 
taught together for easiest consumption, Mason says. He and Just plan on 
continuing their work with other sciences our ancestors knew little about, 
including genetics and computer science. 

 


