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Background	– Adaptive	Learning	
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Background	–	Adaptive	Learning	(2)	
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Background	–	Course	Characteristics	

Ê  Bottleneck	Course:	“Data	Structures	and	Algorithms”	
Ê  Required	core	course	

Ê  Prerequisite	of	10	courses	

Ê  Capacity:	35		

Ê  1st	course	for	transferred	students	

Ê  High	DFW	rate	
Ê  High	Demand	/	Low	Success	

Ê  Some	students	have	to	repeat	until	pass	

Ê  Need	Adaptive	Learning	
Ê  Both	undergrad	and	grad	students	taking	the	course	

Ê  Some	are	advanced,	and	some	need	more	help	
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Background	– Student	Characteristics		
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Background	–	Student	Characteristics	(2)	
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Adopted	Technologies	– Adaptive	Learning	
Ê  Smart	Sparrow	

Ê  Adaptive	Learning	modules,	address	individual	student	needs	

Ê  increase	engagement,	improve	SLOs	

Ê  Blackboard:	Adaptive	Release	
Ê  “Mark	reviewed”	to	see	the	next	
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Adopted	Technologies	– Smart	Sparrow	
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Ê  Design	Flowchart	of	an	Adaptive	Lesson	



Adopted	Technologies	–	Smart	Sparrow	(2)	
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Adopted	Technologies	–	Smart	Sparrow	(3)	
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Ê  Branch	Page	(Left)	and	Content	Page	with	Embedded	Video	(Right)	
of	Redesigned	Adaptive	Lesson	



Flipped	Classroom,	Project-based	learning,	
and	Pair-Programming	

Ê  1st	half	of	class:	mini-lectures		
Ê  On	certain	topics	based	on	the	results	of	pre-lecture	quiz	

Ê  2nd	half	of	class:	practice	
Ê  Group-based	projects,	Pair-programming		
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SI:	Supplemental	Instruction	

Ê  SI	sessions	after	each	class		
Ê  Monday	&	Wednesday	1–2	pm	@	MI	3079	

Ê  SI	leader	is	hired		
Ê  manage	all	SI	sessions	and	discussions	

Ê  Students	attended	SI	sessions	
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Affordability	–	OER	Textbooks	

Ê  Free	Open	DSA:	“CS3	Data	Structures	and	Algorithms”	

Ê  https://opendsa.cs.vt.edu/ODSA/Books/CS3/html/index.html	
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Affordability	– zyBooks		
Ê  Online	textbook	with	programming	lab	

Ê  Plenty	of	interactive	activities	and	animations	
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Results	– Assessment	Findings	

Ê  Ch5	Post-lecture	Smart	Sparrow	Results	
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Results	–	Assessment	Findings	(2)	

Ê  Ch7	Post-lecture	Smart	Sparrow	Results	
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Results	–	Pre-lecture	Quiz	



Results	– Post-lecture	Quiz	
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Results	–	Midterm	Exam	

Ê  Pre-redesigned	course	in	Fall	2014	
Ê  Redesigned	course	in	Spring	2017	
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Grade	Distribution	Pre	Redesign	vs.	Redesigned		

Pre	Redesigned	Course	F14	 Redesigned	Course	S17	
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Results	–	Final	Grade	
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Ê  Comparison	Results:		
Ê  Pre-redesign	in	Fall	

2014	vs.	Post-
Redesign	in	Spring	
2017	(top);		

Ê  Pre-redesign	in	
Spring	2016	vs.	Post-
redesign	in	Spring	
2017	(bottom).	



Student	Feedback	

Ê  “Very	helpful.”	

Ê  “it	was	really	easy	to	go	to	the	chapter	I	wanted	to	read.”	

Ê  “The	 awesome	 part	 about	 the	 online	 textbook	 is	 that	 it's	
interactive.“	

Ê  “Instead	 of	 simply	 looking	 at	 the	 pictures	 within	 the	 text,	 I	
was	 able	 to	 interact	 with	 them,	 and	 practice	 the	 concepts	
that	I	was	learning.”		

Ê  “It	made	reading	the	textbook	fun!”	
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