
UNDERGRADUATE RESEARCH 
What does nanoparticle toxicity and 21st century skills have in 

common? 
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Preview	

•  Goals,	Ac2vi2es,	and	Achievements	

•  Issues	
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Goals	

•  Goal	1:	Solidify	the	schedule	and	begin	the	undergraduate	research	
project	

•  Goal	2:	Transi2on	to	an	internship	project	

•  Goal	3:	Connect	with	other	undergraduate	research	projects	and	
organiza2ons	
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Goal	1	
Solidify	the	schedule	and	begin	the	undergraduate	research	

project	•  Main	ac2vi2es	

•  1)	Students:	plan,	organize,	purchase	equipment,	solve	inevitable	problems,	deal	with	setbacks	

•  2)	Keep	a	technical	lab	notebook	

•  3)	Generate	a	porLolio	documen2ng	the	applica2on,	prac2ce,	and	improvement	of	21st	Century	
soM	skills		

•  	 -21st	Century	Skills	

•  	 	 Cri2cal	thinking	

•  	 	 Desire	of	lifelong	learning	

•  	 	 Ability	to:	

•  	 	 	 Communicate	
•  		 	Work	in	a	team	

–  		 	Transfer	knowledge	

–  		 	Deal	with	ambiguity	
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Goal	1,	Ac2vity	1	&	2	
Students:	plan,	organize,	purchase	equipment,	solve	inevitable	

problems,	deal	with	setbacks	
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Goal	1,	Ac2vity	3	
Generate	a	porLolio	documen2ng	the	applica2on,	prac2ce,	and	

improvement	of	21st	Century	soM	skills	

•  Cri2cal	thinking	
•  Deciding	on	project	topic	

»  -Ag	NPs	on	silkworm	growth/silk	proper2es	

•  Considering	2me	frame	
»  -16	weeks	(Jan.	22	–	May	15)	

•  Compile	list	of	materials	and	how	to	acquire	them	
»  	-Equipment,	chemicals,	Silk	worms,	chow,	incuba2on	
chambers	
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Goal	1,	Ac2vity	3	

Generate	a	porLolio	documen2ng	the	applica2on,	prac2ce,	and	
improvement	of	21st	C.	soM	skills	(cont.)	

•  Cri2cal	thinking	(cont.)	

•  Experimental	design	

–  	-Create	a	procedural	Flow	Chart	
•  	-Develop	a	2me	table	

• Data	collec2on	&	analysis	(9	weeks)	
•  Raising	silkworms	

•  Synthesizing	silver	NPs	
•  Incorporate	NPs	into	chow	
•  Characteriza2on	of	NPs,	silk,	silkworms,	adult	moths	

•  Determine	an2bacterial	proper2es	of	silk	

• Paper	and	Presenta2on	
•  Monday,	May	14	2018	
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–  Desire	of	lifelong	learning	
•  Equipment	use	

•  	-Con2nued	use	of	SEM,	AFM,	Raman,	Nanotrac,	and	FM	
•  Asking	ques2ons	about	silkworms	

•  	-One	student	had	hands-on	experience	raising	moths	

•  Discovering	research	on	Nano	and	insects	
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Goal	1,	Ac2vity	3	

Generate	a	porLolio	documen2ng	the	applica2on,	prac2ce,	and	
improvement	of	21st	C.	soM	skills	(cont.)	



•  Ability	to:	

•  Communicate	skills	(oral	and	wriQen)	

– 	-Monday,	May	14	2018	
•  Work	in	a	team	

– 	-5	Students	
– 		-Various	backgrounds	(work,	family,	social	
life)	

– 		-Con2nual	communica2on	

•  	-Group	consensus	on	project	topic	
»  		-Nanodiamonds	

»  		-QD	uptake	in	plants	
»  		-Silver	NPs	on	silkworms	

»  		-Mechanical	proper2es	of	
CNTs	

–  	-Raising	silkworms	
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Goal	1,	Ac2vity	3	

Generate	a	porLolio	documen2ng	the	applica2on,	prac2ce,	and	
improvement	of	21st	C.	soM	skills	(cont.)	

•  Transfer	knowledge	
	-NP	synthesis	!	

an2bacterial	silk	
•  Deal	with	ambiguity	

	-What	killed	
silkworms?	



Goal	2	
Transi2on	to	an	internship	project	

•  Undergraduate	research	
experience	will	enhance	the	
prepara2on	of	program	
graduates	for	an	industry	
research	environment.	
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Goal	3	
Connect	with	other	undergraduate	research	projects	and	organiza2ons	
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•  How	do	we	direct	students	to	other	projects/organiza2ons?	

•  Possibili2es	with	other	projects/organiza2ons	
•  	 -Nanopar2cles	

•  	 -Toxicity	

–  	 -Expand	to	other	affiliates	

•  Prac2cal	applica2ons	
– 	-Food	&	Agriculture	
– 	-Environmental	


