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WHAT	ABOUT	MECHANICAL	KNOWLEDGE?	

A	 significant	 body	 of	 literature	 has	 shown	 a	 strong	 association	 in	 left-brain	

damaged	 patients	 between	 familiar	 tool	 use	 and	 the	 use	 of	 novel	 tools	 to	 solve	

mechanical	 problems	 [1-6;	 see	 also	 7-9],	 suggesting	 that	 any	 tool-use	 situation	might	

require	mechanical	knowledge.	This	knowledge,	which	is	thought	to	be	non-declarative,	

contains	 information	 about	 the	 physical	 actions	 of	 the	 world	 (e.g.,	 gravity,	 lever,	

percussion).	Damage	to	the	left	inferior	parietal	lobe	has	been	associated	with	impaired	

mechanical	knowledge	[2,7].		

By	 contrast,	 patients	with	 selective	 semantic	 deficits	 for	 usual	 functions	 of	 tools	

(e.g.,	knowing	that	a	hammer	is	usually	used	with	a	nail	and	can	be	found	in	a	workshop)	

due	 to	anterior	 temporal	 lobe	 lesions	 (e.g.,	 semantic	dementia)	can	use	correctly	 tools	

and	objects	when	presented	together	in	a	clinical	context	or	in	everyday	life	[e.g.,	10-11]	

as	 well	 as	 to	 use	 novel	 tools	 to	 solve	 mechanical	 problems	 [12-13].	 These	 results	

indicate	 that	 “semantic”	 knowledge	 does	 not	 support	 tool	 use	 per	 se.	 Interestingly,	

difficulties	can	appear	in	single	tool	use	situations,	namely,	when	tools	are	presented	in	

isolation	[11,13].	One	possible	interpretation	is	that	semantic	knowledge	is	fundamental	

for	 single	 tool	 use	 in	 order	 to	 determine	 in	 which	 context	 the	 tool	 is	 usually	 used.	

However,	spared	mechanical	knowledge	can	be	sufficient	to	infer	how	to	use	a	tool	with	

its	corresponding	object	when	presented	together.		

These	findings	question	the	theoretical	 framework	of	van	Elk	et	al.	 [14]	for	three	

reasons.	 First,	 they	 do	 not	 formulate	 any	 clear	 distinction	 between	 what	 we	 call	

“mechanical”	 and	 “semantic”	 knowledge,	 as	 if	 the	 term	 “function”	 could	 be	 associated	

with	either	“utilization”	or	“usage”	(as	in	their	example	of	the	tent	pegs;	for	discussion	

on	this	aspect,	see	[8-9,11]).	Second,	in	their	framework,	anterior	temporal	lobe	lesions	
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should	 lead	 to	 important	 tool	 use	 disorders,	whatever	 the	 situation	 of	 use.	 Third,	 the	

aforementioned	 studies	 suggest	 that	 the	 left	 inferior	 parietal	 lobe	 is	 not	 central	 to	

“procedural”	or	“manipulation”	knowledge	(i.e.,	information	encoding	egocentric,	body-

tool	 relationships)	 but	 rather	 to	 mechanical	 knowledge	 (i.e.,	 information	 encoding	

allocentric,	tool-object	relationships).		

To	end,	van	Elk	et	al.	 [14]	assume	that	their	“control	hierarchy”	system	based	on	

prefrontal	 structures	allows	 the	 flexible	use	of	 tools.	However,	 evidence	demonstrates	

that	mechanical	problem	solving	skills	are	not	associated	with	prefrontal	lobe	lesions	or	

dysexecutive	 syndrome	 [1-6,15].	 Therefore,	 mechanical	 knowledge	 might	 be	 the	

cognitive	basis	for	the	flexible	use	of	tools.	In	other	words,	contrary	to	what	van	Elk	et	al.	

propose,	 all	 tool-use	 situations	 would	 require	 reasoning	 on	 the	 basis	 of	 the	 current	

user’s	 intentions,	 thereby	 ruling	 out	 the	 idea	 that	 in	 some	 cases	 “functional”	 or	

“manipulation”	knowledge	can	be	directly	activated,	without	any	intention.	
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