
	

	
	

	
	

Course Syllabus:  
Advanced Placement® Computer Science Principles 
	

AP®	Computer	Science	Principles	is	the	newest	AP	course	introduced	by	the	College	Board	for	the	2016-
17	school	year.	This	course	introduces	students	to	the	foundational	concepts	of	computer	science	and	

explores	the	impact	computing	and	technology	have	on	our	society.		

Edhesive	 has	 partnered	with	 the	University	 of	 Texas	 at	 Austin’s	 UTeach	 Institute	 to	 launch	 an	 online	

version	of	the	esteemed	UTeach	CS	Principles	curriculum.		

Course	Prerequisites	

It	is	recommended	that	a	student	will	have	successfully	completed	Algebra	I	prior	to	taking	AP	Computer	
Science	 Principles.	 Completion	 or	 concurrent	 enrollment	 in	 Algebra	 II	 is	 recommended.	 No	 previous	

programming	experience	is	required.		

Learning	Environment	

Edhesive’s	 online	 version	 of	 the	 UTeach	 CS	 Principles	 course	 was	 designed	 to	 be	 used	 in	 a	 blended	

classroom.	 The	 course	 uses	 a	mix	 of	 web-based	 and	 in-person	 instruction.	 Students	 will	 work	 online	
where	they	will	watch	videos,	complete	 interactive	activities,	quizzes	and	exams,	and	participate	 in	an	
online,	moderated	discussion	forum	with	their	peers	located	around	the	country.	Students	will	also	work	

in-person	with	their	classmates	on	unit	projects,	activities	and	class	discussions.	Teachers	use	the	course	
lesson	guides	and	data	and	analytics	reports	to	manage	their	classrooms,	facilitate	collaborative	learning	

amongst	students,	and	give	focused	attention	to	individual	students.		

Course	Assessments	

This	courses	uses	three	types	of	assessments:		

1) There	are	short	formative	assessments	to	check	for	understanding	after	each	sub-lesson.	These	
are	 low	 stakes	 quizzes	 that	 are	 typically	 either	 multiple	 choice	 or	 fill-in-the-blank,	 and	 are	
automatically	graded	by	the	online	courseware.	

2) A	summative	exam	at	the	end	of	each	unit	assesses	students’	knowledge	of	concepts	covered	in	
the	 unit.	 These	 exams	 are	multiple	 choice	 only,	 written	 in	 the	 same	 style	 and	 format	 as	 the	

multiple	 choice	 questions	 students	will	 see	 on	 the	AP	 exam.	 The	 summative	 assessments	 are	
also	automatically	graded	by	the	online	courseware.		

3) Each	unit	has	a	unit	project	that	presents	an	overarching	challenge	for	students	to	investigate,	

research,	and	solve.	Over	the	course	of	the	unit,	students	will	collaborate	in	groups	to	complete	
their	projects.	Detailed	grading	rubrics	are	given	to	students	to	set	expectations	and	guide	their	
research	and	learning,	and	also	to	teachers	to	assess	the	final	project	grade.	

The	 following	 pages	 detail	 the	 UTeach	 CS	 Principles	 curriculum	 in	 detail.	 Edhesive’s	 AP	 Computer	

Science	 Principles	 course	 strictly	 follows	 UTeach’s	 curriculum,	 while	 including	 additional	 video,	
interactives,	and	assessments	to	support	student	instruction.		
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Curricular	Requirements	 Pages	

CR1a	
Students	are	provided	with	opportunities	to	meet	learning	objectives	
connected	to	computational	thinking	practice	P1:	Connecting	
Computing.	

3,	11,	21,	22,	31,	32,	43,	44,	
49,	50,	55	

CR1b	
Students	are	provided	with	opportunities	to	meet	learning	objectives	
connected	to	computational	thinking	practice	P2:	Creating	
Computational	Artifacts.	

3,	11,	21,	22,	26,	27,	31,	32,	
37,	38,	43,	44,	50,	55	

CR1c	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
connected	to	computational	thinking	practice	P3:	Abstracting.	

3,	11,	21,	26,	27,	31,	32,	37,	
43,	44,	49,	50,	55	

CR1d	
Students	are	provided	with	opportunities	to	meet	learning	objectives	
connected	to	computational	thinking	practice	P4:	Analyzing	Problems	
and	Artifacts.	

3,	11,	21,	22,	26,	27,	31,	37,	
43,	44,	49,	50,	55	

CR1e	
Students	are	provided	with	opportunities	to	meet	learning	objectives	
connected	to	computational	thinking	practice	P5:	Communicating	(both	
orally	and	written).	

3,	11,	21,	26,	27,	31,	32,	37,	
43,	44,	49,	50,	55	

CR1f	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
connected	to	computational	thinking	practice	P6:	Collaborating.	

3,	11,	26,	27,	32,	37,	38,	43,	
44,	50,	55	

CR2a	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
within	Big	Idea	1:	Creativity.	

3,	4,	26,	27,	37,	38,	44,	50,	
55	

CR2b	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
within	Big	Idea	2:	Abstraction.	

3,	4,	21,	31,	32,	37,	43,	44,	
55	

CR2c	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
within	Big	Idea	3:	Data	and	Information.	 3,	4,	31,	37,	43,	44,	55	

CR2d	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
within	Big	Idea	4:	Algorithms.	

3,	4,	21,	22,	26,	27,	32,	37,	
43,	55	

CR2e	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
within	Big	Idea	5:	Programming.	

3,	4,	21,	26,	27,	31,	32,	37,	
38,	43,	44,	50,	55	

CR2f	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
within	Big	Idea	6:	The	Internet.	 3,	4,	21,	22,	49,	46	

CR2g	 Students	are	provided	with	opportunities	to	meet	learning	objectives	
within	Big	Idea	7:	Global	Impact.	

3,	4,	21,	26,	31,	37,	43,	44,	
49,	50,	55	

CR3	
Students	are	provided	the	required	amount	of	class	time	to	complete	
the	AP	Through-Course	Assessment	Explore	-	Impact	of	Computing	
Innovations	performance	task.		

54,	56	

CR4	
Students	are	provided	the	required	amount	of	class	time	to	complete	
the	AP	Through-Course	Assessment	Create	-	Applications	from	Ideas	
performance	task.	

54,	56	
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UTeach	CS	Principles	
Course	Name	

AP	Computer	Science	Principles	

Developers	(http://uteachcs.org)	

UTeach	CS	Principles	has	been	developed	by	The	UTeach	Institute	through	a	grant	from	the	
National	Science	Foundation	(award	#1543014).	

Course	Overview	

UTeach	CS	Principles	has	been	designed	as	a	year-long	high	school	course	that	fully	addresses	
the	seven	"Big	Ideas"	of	computer	science	and	six	"Computational	Thinking	Practices",	as	
specified	by	the	College	Board's	AP	Computer	Science	Principles	curriculum	framework. 

The	lessons	and	materials	used	throughout	this	course	incorporate	Project-Based	Learning	
(PBL),	a	pedagogical	approach	that	actively	engages	students	in	the	educational	process,	
improves	retention,	and	develops	problem	solving,	critical	thinking,	and	group	communication	
skills.	Through	this	collaborative,	learner-centric	approach,	students	are	encouraged	to	explore	
the	advantages	and	societal	impact	of	computational	technology	while	developing	their	own	
programming	and	computational	thinking	skills.	

Big	Ideas	[CR2a-g] 
Topics Perspectives 

Abstraction	[Big	Idea	2] 
Data	and	Information	[Big	Idea	3] 

Programming	[Big	Idea	5] 
The	Internet	[Big	Idea	6] 

Creativity	[Big	Idea	1] 
Algorithms	[Big	Idea	4] 

Global	Impact	[Big	Idea	7] 

	

Computational	Thinking	Practices	[CR1a-f] 
P1 P2 P3 P4 P5 P6 

Connecting	
Computing 

Creating	
Computational	

Artifacts 
Abstracting 

Analyzing	
Problems	and	

Artifacts 
Communicating Collaborating 

	

Course	Bibliography	

Abelson,	H.,	Ledeen,	K.,	and	Lewis,	H.	R.	Blown	to	Bits:	your	life,	liberty,	and	happiness	after	the	
digital	explosion.	Upper	Saddle	River,	N.J.:	Addison-Wesley,	2008.	
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Course	Sequencing	
The	year-long	course	consists	of	seven	units	that	have	been	carefully	structured	to	gently	guide	
novice	students	through	the	study	of	computational	technology	by	first	establishing	a	context	
for	the	course	material,	then	teaching	the	core	skills	for	creating	and	using	computational	tools,	
followed	by	demonstrating	real-world	applications	of	digital	technology,	and	finally	allowing	the	
students	to	exhibit	the	skills	they	have	developed.	

Course	Units	[CR2a-g]	
Core 
Unit	1:	Computational	Thinking	

Introduction	to	computational	thinking,	
logical	reasoning,	and	describing	
processes	through	algorithms	and	
pseudocode. 

Big	Ideas:	
Abstraction	[2]	
Algorithms	[4]	
Programming	[5]	
The	Internet	[6]	
Global	Impact	[7]	

Computational	Thinking	Practices	(CTP):	
P1,	P2,	P3,	P4,	P5	

	
Enduring	Understandings	(EU):	
2.2,	4.1,	4.2,	5.2,	6.3,	7.2	

Unit	2:	Programming	

Use	Scratch	to	explore	sequencing,	
selection,	and	iteration	as	part	of	the	goal	
to	create	programs	that	serve	useful	
functions. 

Big	Ideas:	
Creativity	[1]	
Algorithms	[4]	
Programming	[5]	
Global	Impact	[7]	

Computational	Thinking	Practices	(CTP):	
P2,	P3,	P4,	P5,	P6	

	
Enduring	Understandings	(EU):	
1.1,	1.2,	4.1,	5.1,	5.2,	7.3	

Unit	3:	Data	Representation	

Explore	the	different	means	of	
representing	information	digitally. 

Big	Ideas:	
Abstraction	[2]	
Data	and	Information	[3]	
Algorithms	[4]	
Programming	[5]	

Computational	Thinking	Practices	(CTP):	
P1,	P2,	P3,	P4,	P5,	P6	

	
Enduring	Understandings	(EU):	
2.1,	2.2,	2.3,	3.3,	4.1,	5.1,	5.3,	5.5	

Application 
Unit	4:	Digital	Media	Processing	

Use	Processing	to	programmatically	
manipulate	digital	images	and	audio. 

Big	Ideas:	
Creativity	[1]	
Abstraction	[2] 
Data	and	Information	[3]	
Algorithms	[4]	
Programming	[5]	
Global	Impact	[7]	

Computational	Thinking	Practices	(CTP):	
P2,	P3,	P4,	P5,	P6	

	
Enduring	Understandings	(EU):	
1.2,	1.3,	2.2,	3.3,	4.1,	5.1,	5.3,	5.4,	7.3	

Unit	5:	Big	Data	

Discover	new	knowledge	through	the	use	
of	large	data	sets. 

Big	Ideas:	
Creativity	[1]	
Abstraction	[2] 
Data	and	Information	[3]	
Algorithms	[4]	
Programming	[5]	
Global	Impact	[7] 

Computational	Thinking	Practices	(CTP):	
P1,	P2,	P3,	P4,	P5,	P6	

	
Enduring	Understandings	(EU):	
1.2,	2.3,	3.1,	3.2,	3.3,	4.2,	5.1,	7.1,	7.2,	
7.3,	7.5	

Unit	6:	Innovative	Technologies	

Explore	the	current	state	of	technology	
and	its	role	in	our	everyday	lives. 

Big	Ideas:	
Creativity	[1]	
Programming	[5]	
The	Internet	[6]	
Global	Impact	[7]	

Computational	Thinking	Practices	(CTP):	
P1,	P2,	P3,	P4,	P5,	P6	
	

Enduring	Understandings	(EU):	
1.1,	1.2,	5.1,	6.1,	6.2,	7.1,	7.4	
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Exhibition 
Unit	7:	Performance	Tasks	

Students	demonstrate	their	learning	by	
creating	a	portfolio	of	their	work	for	
submission	to	the	College	Board. 

Big	Ideas:	
Creativity	[1]	
Abstraction	[2] 
Data	and	Information	[3]	
Algorithms	[4]	
Programming	[5]	
Global	Impact	[7]	

Computational	Thinking	Practices	(CTP):	
P1,	P2,	P3,	P4,	P6	

	
Enduring	Understandings	(EU):	
1.2,	2.2,	3.3,	4.1,	5.1,	5.2,	5.3,	5.4,	5.5,	
7.1,	7.2,	7.3,	7.4	

	
Sequencing	and	Pacing	of	Units 

Core 
(3	units	/	12	weeks) 

Application 
(3	units	/	12	weeks) 

Exhibition 
(1	unit	/	5	weeks) 

Introduction	to	traditional	computer	
science	and	programming 

Examples	of	applied	use-cases	for	
course	content	throughout	society	

and	industries 

Student-directed	projects	for	their	
Performance	Tasks 

Core	

The	Computational	Thinking,	Programming,	and	Data	Representation	units	introduce	students	
to	the	computational	thinking	skills	that	will	enable	them	to	fully	exploit	the	power	of	digital	
technology	and	help	them	to	develop	a	strong	foundation	in	core	programming	and	problem-
solving	skills.	In	addition,	students	will	develop	a	profound	appreciation	for	the	key	role	that	
information	plays	in	computing	and	the	many	ways	information	can	be	codified,	expressed,	
stored,	and	manipulated. 

Application	

Once	students	are	armed	with	the	necessary	skills	to	create	computational	programs	and	
artifacts,	the	Digital	Media	Processing,	Big	Data,	and	Innovative	Technologies	units	allow	
students	to	further	explore	a	variety	of	ways	digital	computing	can	and	has	been	applied	to	
revolutionize	industries	and	enable	new	forms	of	expression,	communication,	and	discovery. 

Exhibition	

Finally,	serving	as	a	capstone	to	the	course,	the	Performance	Task	unit	encourages	students	to	
demonstrate	what	they've	learned	by	designing,	developing,	and	further	refining	a	number	of	
student-directed	projects,	both	individually	and	collaboratively. 

Composition	of	Instructional	Units 
Topic	Lessons/Activities Projects/Discussions Assessments 

Each	unit	addresses	one	or	more	related,	
Big	Idea	"Topics". 

Each	unit	includes	three	modules	whose	
activities	frame	the	unit	content	within	

the	contexts	of	the	three	Big	Idea	
"Perspectives".	 

Formal	Assessments	(modeled	after	AP	
Multiple-Choice	format)	and	

Projects/Performance	Assessments	
(modeled	after	the	AP	"Create"	and	
"Explore"	Performance	Task	rubrics). 
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Instructional	Units	
Each	four-week	unit	focuses	on	one	or	more	of	the	four	Big	Idea	"Topics"	(e.g.,	Abstraction,	
Data	and	Information,	Programming,	and	The	Internet)	while	simultaneously	presenting	these	
topics	in	the	context	of	the	three	Big	Idea	"Perspectives"	(e.g.,	Creativity,	Algorithms,	and	
Global	Impact)	through	the	use	of	structured	in-class	activities,	project	extensions,	and/or	
classroom	discussions. 

Introduction	

The	first	module	of	each	instructional	unit	leads	off	with	an	anchor	video	and/or	engagement	
activity	designed	to	introduce	the	driving	questions,	major	project(s),	and	key	topics	for	the	
next	few	weeks	of	study.	Students	are	expected	to	participate	in	small-group	and/or	whole-
class	discussion	to	identify	areas	of	focus	that	will	direct	and	drive	learning	throughout	the	unit. 

Topic	Lessons/Activities	

Distributed	throughout	each	unit,	individual	lessons,	exercises,	quizzes,	and	daily	activities	will	
allow	students	to	explore	and	practice	applying	relevant	skills	and	concepts	in	greater	detail.	

Unit	"Perspective"	Modules	 
Unit	Project 

Creativity	[Big	Idea	1] 
Coding	Skills 

Algorithms	[Big	Idea	4] 
The	Big	Picture 

Global	Impact	[Big	Idea	7] 
Exercises	that	encourage	students	to	

explore	and	create	artifacts	and	build	new	
knowledge	from	unit-specific	projects. 

Exercises	that	encourage	students	to	
deconstruct	and	describe	unit-specific	

processes	procedurally. 

Classroom	discussions	and	investigations	
that	examine	the	cultural	and	societal	
impact	of	emerging	technologies. 

	

Unit	Project	

Within	each	unit,	select	modules	are	set	apart	to	encourage	students	to	work	independently	
and/or	collaboratively	in	more	open-ended,	student-directed,	hands-on	projects	and	activities.	
While	the	current	unit's	driving	question	dictates	the	content	of	the	Unit	Project	modules,	they	
primarily	address	the	curricular	standards	for	the	"Creativity"	(Big	Idea	1)	component	of	the	
course	and	allow	students	to	explore	the	process	of	creating	computational	artifacts. 

Coding	Skills	

While	students	are	expected	to	actively	employ	computational	thinking	techniques	and	
practices	throughout	all	of	their	work,	two	of	the	modules	in	each	unit	will	specifically	address	
the	development	and	reinforcement	of	these	skills.	In	particular,	students	will	be	encouraged	to	
practice	thinking	about	the	logic	and	sequencing	of	a	solution	to	a	problem	and	to	then	express	
that	solution	with	clarity	and	precision	using	code,	pseudocode,	and/or	natural	language,	as	
appropriate	to	the	situation.	In	doing	so,	these	modules	address	the	curricular	standards	for	the	
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"Algorithms"	(Big	Idea	4)	component	of	the	course	and	reinforce	the	importance	of	thorough	
analysis,	detailed	preparation,	and	clear	communication	when	solving	a	computational	task. 

The	Big	Picture	

Midway	through	each	unit,	students	are	asked	to	step	back	and	consider	the	broader	
implications	of	the	unit's	main	topic	and	its	impact	on	society	at	large.	Through	in-class	
discussions,	debates,	and	creative	activities,	students	will	extrapolate	from	the	ideas	and	
concepts	presented	in	class	to	explore	the	implications	of	the	use	of	and	advances	in	
computational	technology.	These	Big	Picture	modules	specifically	address	the	curricular	
standards	for	the	"Global	Impact"	(Big	Idea	7)	component	of	the	course	and	encourage	students	
to	always	consider	the	consequences	of	their	digital	interactions	and	creations	on	the	world	
around	them. 

Assessments 
In	addition	to	minor,	informal	assessments	throughout	each	unit,	student	learning	and	progress	
will	also	be	monitored	at	the	end	of	each	unit	through	formal	assessments	and	an	evaluation	of	
their	independent	and	collaborative	efforts. 

Formal	assessments	are	modeled	after	the	single-select	and	multiple-select	multiple-choice	
questions	of	the	AP	Computer	Science	Principles	exam	so	that	students	can	familiarize	
themselves	with	the	scope	and	style	of	questions	that	they	can	expect	to	see	on	the	AP	exam	in	
May. 

Likewise,	as	preparation	for	the	Performance	Tasks	that	the	students	will	submit	to	the	College	
Board	in	May,	each	student	will	be	required	to	maintain	and	document	a	portfolio	of	their	
independent	and	collaborative	work	throughout	each	unit.	During	Unit	7	(Performance	Tasks),	
students	are	encouraged	to	draw	upon	this	body	of	work	to	produce	their	final	submissions	for	
the	College	Board. 
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Project-Based	Learning	
The	UTeach	CS	Principles	curriculum	utilizes	Project-Based	Learning	(PBL)	in	order	to	better	
engage	students	in	the	learning	process.	By	encouraging	students	to	use	critical	thinking	skills	
and	challenging	them	to	solve	authentic	and	meaningful	problems,	PBL	helps	students	to	
develop	a	deeper	and	more	profound	understanding	of	the	power	of	computation	in	our	
everyday	lives.	This	project-based	approach	is	particularly	effective	in	engaging	girls	and	other	
historically	underrepresented	groups	as	well	as	broadening	participation	in	computing	overall.	
Teachers	who	are	unfamiliar	with	the	goals,	methods,	and	techniques	of	PBL	can	learn	more	at	
the	Buck	Institute	for	Education	website	(http://bie.org/).	

In	teaching	this	course,	educators	are	encouraged	to	utilize	the	range	of	PBL	techniques	that	
have	been	incorporated	into	each	unit,	including	driving	questions,	overarching	unit	projects,	
clear	rubrics,	regular	benchmarks,	scaffolding	activities,	final	products,	and	reflection.	Used	
together	in	a	coherent,	unified	manner	that	actively	engages	students	in	the	educational	
process,	PBL	strategies	can	help	students	improve	their	retention	of	learned	experiences	and	
develop	stronger	problem	solving,	critical	thinking,	and	group	communication	skills.	

Driving	Questions	

Every	unit	is	ultimately	guided	by	one	or	more	driving	questions	that	serve	to	specify	the	
unifying	goal	for	student	inquiry	and	learning.	These	questions,	which	ground	each	unit	in	an	
authentic,	real-world	context,	will	be	introduced	at	the	start	of	each	unit	and	then	later	
revisited	and	reiterated	throughout	the	ensuing	instructional	modules.	Through	this	regular	
repetition,	teachers	can	ensure	that	students	always	have	a	clear	sense	of	what	they	are	trying	
to	solve,	what	they	still	need	to	know,	and	where	they	stand	in	terms	of	achieving	their	goals	
for	the	unit. 

Unit	Projects	

The	opening	module	of	each	unit	also	serves	as	a	formal	launch	of	the	unit	project,	an	
overarching,	product-oriented	challenge	for	students	to	investigate,	research,	and	solve	over	
the	course	of	the	unit.	The	project	launch	starts	with	an	anchor	video	that	introduces	the	
fundamental	problem	or	challenge	to	be	solved	and	is	intended	to	spark	the	students'	
imaginations	and	inspire	them	to	want	to	find	a	solution.	Teachers	should	then	use	subsequent	
classroom	discussions,	lessons,	and	activities	to	help	guide	students	in	identifying	ways	they	
might	approach	the	project	and	what	they	will	need	to	study	and	learn	in	order	to	develop	a	
complete	solution	to	the	stated	challenge.	

Rubrics	

Each	unit	project	is	accompanied	by	a	clearly	defined	rubric	that	specifies	the	set	of	
expectations	for	student	work	throughout	the	unit,	including	an	exhaustive	list	of	assessment	
criteria	for	the	artifacts	that	students	will	produce	and	detailed	descriptors	for	each	



UTeach	CS	Principles	 	 Course	Syllabus	and	Planning	Guide	(2016-2017)	
Syllabus	ID	#1648112v1 

UTeach	Computer	Science	–	http://uteachcs.org	 9 

performance	level	that	a	student	might	demonstrate.	Teachers	should	provide	students	with	
the	rubric	at	the	start	of	the	unit	as	part	of	the	initial	discussion	immediately	following	the	
anchor	video.	Giving	the	students	the	rubric	at	the	time	of	the	project	launch	is	critical	for	
setting	clear	student	expectations	early	in	the	research	and	learning	process.	Over	the	course	of	
the	unit,	teachers	should	regularly	refer	back	to	the	goals	and	criteria	of	the	rubric	in	order	to	
ensure	that	students	remain	focused	and	on	pace	for	meeting	the	stated	requirements. 

Benchmarks	

Each	unit	provides	the	teacher	with	a	number	of	benchmark	activities,	or	subtasks,	that	feed	
into	the	larger	unit	project.	Each	of	these	subtasks	contributes	directly	to	the	final	product	that	
the	students	will	create.	Teachers	can	use	these	benchmarks	as	intermediate,	informal	
assessments	to	gauge	the	progress	of	each	student	and/or	collaborative	group	in	their	mastery	
of	the	unit	goals. 

Scaffolding	Activities	

The	bulk	of	each	unit	consists	of	a	series	of	individual	topic	lessons,	activities,	discussions,	and	
hands-on	applications	that	allow	the	teacher	to	provide	instruction,	guidance,	and	support	to	
students	and	collaborative	groups	as	they	conduct	research	for	the	unit	project.	These	
scaffolding	activities	serve	to	introduce,	explain,	and	encourage	the	use	of	the	unit's	core	
concepts	and	skills	by	providing	students	with	structured	opportunities	and	incentives	to	
explore	the	material	in	greater	depth.	Specifically,	topic	lessons	focus	on	extending	existing	
knowledge	of	unit	concepts	through	direct	instruction	and	inquiry-based	investigations.	
Meanwhile	the	Unit	Project,	Coding	Skills,	and	Big	Picture	exercises	create	opportunities	for	
student-centered,	collaborative	discussions	and	exercises	that	encourage	students	to	explore	
unit	topics	from	the	broader	perspectives	of	creativity,	algorithms,	and	global	impact. 

Final	Products	and	Student	Portfolio	

At	the	culmination	of	each	unit,	students	are	expected	to	present	a	final	product	that	
represents	the	body	of	their	work	and	research	on	the	unit	project.	Through	a	combination	of	
individual	products	and	collaborative	group	products,	students	demonstrate	their	mastery	of	
the	core	content	and	skills	for	the	unit	by	exhibiting	the	authentic	and	purposeful	artifacts	that	
they	have	created.	While	the	exact	format	of	the	final	product	may	vary	from	unit	to	unit,	a	key	
component	always	includes	a	public	presentation	of	each	student's	work	before	their	peers	as	a	
way	of	providing	motivation	for	each	student	and	holding	them	accountable	for	their	own	
learning. 

In	addition,	teachers	should	encourage	students	to	add	artifacts	of	their	final	product	to	an	
ongoing	student	portfolio	that	they	maintain	throughout	the	course.	The	contents	of	this	
portfolio	can	later	be	used	during	Unit	7:	Performance	Tasks	as	a	point	of	inspiration	for	the	
"Create"	and	"Explore"	tasks	that	the	students	will	need	to	produce	and	submit	to	the	College	
Board	as	part	of	the	AP	Computer	Science	Principles	assessment. 
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Reflections	

Finally,	at	the	end	of	each	unit,	teachers	should	allow	their	students	an	opportunity	to	look	
back	on	what	they	have	done,	experienced,	and	learned	over	the	course	of	the	unit	and	reflect	
on	how	their	perception	of	computing	may	have	changed	as	a	result	of	these	experiences.	
Similarly,	students	are	expected	to	discuss	how	the	unit	material	relates	to	their	own	personal	
interests	and	to	articulate	how	they	could	apply	their	newly	learned	skills	to	authentic	tasks	
within	their	own	lives.	 	



UTeach	CS	Principles	 	 Course	Syllabus	and	Planning	Guide	(2016-2017)	
Syllabus	ID	#1648112v1 

UTeach	Computer	Science	–	http://uteachcs.org	 11 

Curriculum	Alignment	[CR1a-f]	
The	following	table	summarizes	where	each	of	the	24	Enduring	Understandings	(EU)	from	the	
AP	Computer	Science	Principles	Curriculum	Framework	are	assessed	throughout	the	course.		

	 Unit	1	 Unit	2	 Unit	3	 Unit	4	 Unit	5	 Unit	6	 Unit	7	
Big	Idea	1:	Creativity	

EU	1.1	 	 ✕	 	 	 	 ✕  
EU	1.2	 	 ✕	 	 ✕	 ✕	 ✕ ✕ 
EU	1.3	 	 	 	 ✕	 	   

Big	Idea	2:	Abstraction	
EU	2.1	 	 	 ✕	 	 	   
EU	2.2	 ✕	 	 ✕	 ✕	 	  ✕ 
EU	2.3	 	 	 ✕	 	 ✕	   

Big	Idea	3:	Data	and	Information	
EU	3.1	 	 	 	 	 ✕	   
EU	3.2	 	 	 	 	 ✕	   
EU	3.3	 	 	 ✕	 ✕	 ✕	  ✕ 

Big	Idea	4:	Algorithms	
EU	4.1	 ✕	 ✕	 ✕	 ✕	 	  ✕ 
EU	4.2	 ✕	 	 	 	 ✕	   

Big	Idea	5:	Programming	
EU	5.1	 	 ✕	 ✕	 ✕	 ✕	 ✕ ✕ 
EU	5.2	 ✕	 ✕	 	 	 	  ✕ 
EU	5.3	 	 	 ✕	 ✕	 	  ✕ 
EU	5.4	 	 	 	 ✕	 	  ✕ 
EU	5.5	 	 	 ✕	 	 	  ✕ 

Big	Idea	6:	The	Internet	
EU	6.1	 	 	 	 	 	 ✕  
EU	6.2	 	 	 	 	 	 ✕  
EU	6.3	 ✕	 	 	 	 	   

Big	Idea	7:	Global	Impact	
EU	7.1	 	 	 	 	 ✕	 ✕ ✕	
EU	7.2	 ✕	 	 	 	 ✕	  ✕	
EU	7.3	 	 ✕	 	 ✕	 ✕	  ✕	
EU	7.4	 	 	 	 	 	 ✕ ✕	
EU	7.5	 	 	 	 	 ✕	  ✕	
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The	following	table	summarizes	where	each	of	the	44	Learning	Objectives	(LO)	from	the	AP	
Computer	Science	Principles	Curriculum	Framework	are	assessed	throughout	the	course.		

	 Unit	1	 Unit	2	 Unit	3	 Unit	4	 Unit	5	 Unit	6	 Unit	7	
Big	Idea	1:	Creativity	

LO	1.1.1	[P2]	 	 ✕	 	 	 	 ✕  
LO	1.2.1	[P2]	 	 ✕	 	 	 	  ✕ 
LO	1.2.2	[P2]	 	 	 	 ✕	 	  ✕ 
LO	1.2.3	[P2]	 	 	 	 ✕	 	  ✕ 
LO	1.2.4	[P6]	 	 	 	 ✕	 ✕	 ✕ ✕ 
LO	1.2.5	[P4]	 	 ✕	 	 	 	  ✕ 
LO	1.3.1	[P2]	 	 	 	 ✕	 	   

Big	Idea	2:	Abstraction	
LO	2.1.1	[P3]	 	 	 ✕	 	 	   
LO	2.1.2	[P5]	 	 	 ✕	 	 	   
LO	2.2.1	[P2]	 	 	 ✕	 	 	  ✕ 
LO	2.2.2	[P3]	 	 	 	 ✕	 	  ✕ 
LO	2.2.3	[P3]	 ✕	 	 ✕	 	 	   
LO	2.3.1	[P3]	 	 	 ✕	 	 	   
LO	2.3.2	[P3]	 	 	 	 	 ✕	   

Big	Idea	3:	Data	and	Information	
LO	3.1.1	[P4]	 	 	 	 	 ✕	   
LO	3.1.2	[P6]	 	 	 	 	 ✕	   
LO	3.1.3	[P5]	 	 	 	 	 ✕	   
LO	3.2.1	[P1]	 	 	 	 	 ✕	   
LO	3.2.2	[P3]	 	 	 	 	 ✕	   
LO	3.3.1	[P4]	 	 	 ✕	 ✕	 ✕	  ✕ 

Big	Idea	4:	Algorithms	
LO	4.1.1	[P2]	 ✕	 	 	 ✕	 	  ✕ 
LO	4.1.2	[P5]	 ✕	 ✕	 ✕	 ✕	 	  ✕ 
LO	4.2.1	[P1]	 ✕	 	 	 	 	   
LO	4.2.2	[P1]	 ✕	 	 	 	 	   
LO	4.2.3	[P1]	 ✕	 	 	 	 	   
LO	4.2.4	[P4]	 ✕	 	 	 	 ✕	   

Big	Idea	5:	Programming	
LO	5.1.1	[P2]	 	 ✕	 	 ✕	 ✕	 ✕ ✕ 
LO	5.1.2	[P2]	 	 ✕	 ✕	 ✕	 	  ✕ 
LO	5.1.3	[P6]	 	 ✕	 ✕	 ✕	 ✕	 ✕ ✕ 
LO	5.2.1	[P3]	 ✕	 ✕	 	 	 	  ✕ 
LO	5.3.1	[P3]	 	 	 ✕	 ✕	 	  ✕ 
LO	5.4.1	[P4]	 	 	 	 ✕	 	  ✕ 
LO	5.5.1	[P1]	 	 	 ✕	 	 	  ✕ 

Big	Idea	6:	The	Internet	
LO	6.1.1	[P3]	 	 	 	 	 	 ✕  
LO	6.2.1	[P5]	 	 	 	 	 	 ✕  
LO	6.2.2	[P4]	 	 	 	 	 	 ✕  
LO	6.3.1	[P1]	 ✕	 	 	 	 	   

Big	Idea	7:	Global	Impact	
LO	7.1.1	[P4]	 	 	 	 	 	 ✕ ✕	
LO	7.1.2	[P4]	 	 	 	 	 ✕	 	 	
LO	7.2.1	[P1]	 ✕	 	 	 	 ✕	  ✕	
LO	7.3.1	[P4]	 	 ✕	 	 ✕	 ✕	  ✕	
LO	7.4.1	[P1]	 	 	 	 	 	 ✕ ✕	
LO	7.5.1	[P1]	 	 	 	 	 ✕	  ✕	
LO	7.5.2	[P5]	 	 	 	 	 ✕	  ✕	
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The	following	table	summarizes	where	each	of	the	312	Essential	Knowledge	(EK)	statements	
from	the	AP	Computer	Science	Principles	Curriculum	Framework	are	assessed	throughout	the	
course.		

	 Unit	1	 Unit	2	 Unit	3	 Unit	4	 Unit	5	 Unit	6	 Unit	7	
Big	Idea	1:	Creativity	

EK	1.1.1A	  ✕    ✕  
EK	1.1.1B	  ✕    ✕  
EK	1.2.1A	  ✕     ✕ 
EK	1.2.1B	  ✕     ✕ 
EK	1.2.1C	  ✕     ✕ 
EK	1.2.1D	  ✕     ✕ 
EK	1.2.1E	  ✕     ✕ 
EK	1.2.2A	    ✕   ✕ 
EK	1.2.2B	    ✕   ✕ 
EK	1.2.3A	    ✕   ✕ 
EK	1.2.3B	    ✕   ✕ 
EK	1.2.3C	    ✕   ✕ 
EK	1.2.4A	     ✕ ✕ ✕ 
EK	1.2.4B	     ✕ ✕ ✕ 
EK	1.2.4C	    ✕  ✕ ✕ 
EK	1.2.4D	    ✕  ✕ ✕ 
EK	1.2.4E	  ✕  ✕  ✕ ✕ 
EK	1.2.4F	  ✕  ✕  ✕ ✕ 
EK	1.2.5A	  ✕     ✕ 
EK	1.2.5B	  ✕     ✕ 
EK	1.2.5C	  ✕     ✕ 
EK	1.2.5D	  ✕     ✕ 
EK	1.3.1A	    ✕    
EK	1.3.1B	    ✕    
EK	1.3.1C	    ✕    
EK	1.3.1D	    ✕    
EK	1.3.1E	    ✕    

Big	Idea	2:	Abstraction	
EK	2.1.1A	   ✕     
EK	2.1.1B	   ✕     
EK	2.1.1C	   ✕     
EK	2.1.1D	   ✕     
EK	2.1.1E	   ✕     
EK	2.1.1F	   ✕     
EK	2.1.1G	   ✕     
EK	2.1.2A	   ✕     
EK	2.1.2B	   ✕     
EK	2.1.2C	   ✕     
EK	2.1.2D	   ✕     
EK	2.1.2E	   ✕     
EK	2.1.2F	   ✕     
EK	2.2.1A	   ✕    ✕ 
EK	2.2.1B	   ✕    ✕ 
EK	2.2.1C	   ✕     
EK	2.2.2A	    ✕   ✕ 
EK	2.2.2B	    ✕   ✕ 
EK	2.2.3A	 ✕       
EK	2.2.3B	 ✕       
EK	2.2.3C	 ✕       
EK	2.2.3D	 ✕       
EK	2.2.3E	   ✕     
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EK	2.2.3F	   ✕     
EK	2.2.3G	   ✕     
EK	2.2.3H	   ✕     
EK	2.2.3I	   ✕     
EK	2.2.3J	   ✕     
EK	2.2.3K	   ✕     
EK	2.3.1A	   ✕     
EK	2.3.1B	   ✕     
EK	2.3.1C	   ✕     
EK	2.3.1D	   ✕     
EK	2.3.2A	     ✕   
EK	2.3.2B	     ✕   
EK	2.3.2C	     ✕   
EK	2.3.2D	     ✕   
EK	2.3.2E	     ✕   
EK	2.3.2F	     ✕   
EK	2.3.2G	     ✕   
EK	2.3.2H	     ✕   

Big	Idea	3:	Data	and	Information	
EK	3.1.1A	     ✕   
EK	3.1.1B	     ✕   
EK	3.1.1C	     ✕   
EK	3.1.1D	     ✕   
EK	3.1.1E	     ✕   
EK	3.1.2A	     ✕   
EK	3.1.2B	     ✕   
EK	3.1.2C	     ✕   
EK	3.1.2D	     ✕   
EK	3.1.2E	     ✕   
EK	3.1.2F	     ✕   
EK	3.1.3A	     ✕   
EK	3.1.3B	     ✕   
EK	3.1.3C	     ✕   
EK	3.1.3D	     ✕   
EK	3.1.3E	     ✕   
EK	3.2.1A	     ✕   
EK	3.2.1B	     ✕   
EK	3.2.1C	     ✕   
EK	3.2.1D	     ✕   
EK	3.2.1E	     ✕   
EK	3.2.1F	     ✕   
EK	3.2.1G	     ✕   
EK	3.2.1H	     ✕   
EK	3.2.1I	     ✕   
EK	3.2.2A	     ✕   
EK	3.2.2B	     ✕   
EK	3.2.2C	     ✕   
EK	3.2.2D	     ✕   
EK	3.2.2E	     ✕   
EK	3.2.2F	     ✕   
EK	3.2.2G	     ✕   
EK	3.2.2H	     ✕   
EK	3.3.1A	     ✕   
EK	3.3.1B	     ✕   
EK	3.3.1C	    ✕    
EK	3.3.1D	    ✕    
EK	3.3.1E	    ✕    
EK	3.3.1F	     ✕   
EK	3.3.1G	   ✕    ✕ 
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EK	3.3.1H	   ✕    ✕ 
EK	3.3.1I	   ✕    ✕ 

Big	Idea	4:	Algorithms	
EK	4.1.1A	    ✕   ✕ 
EK	4.1.1B	    ✕   ✕ 
EK	4.1.1C	    ✕   ✕ 
EK	4.1.1D	    ✕   ✕ 
EK	4.1.1E	    ✕   ✕ 
EK	4.1.1F	    ✕   ✕ 
EK	4.1.1G	    ✕   ✕ 
EK	4.1.1H	 ✕       
EK	4.1.1I	 ✕       
EK	4.1.2A	    ✕    
EK	4.1.2B	   ✕    ✕ 
EK	4.1.2C	  ✕     ✕ 
EK	4.1.2D	    ✕    
EK	4.1.2E	    ✕    
EK	4.1.2F	 ✕       
EK	4.1.2G	  ✕     ✕ 
EK	4.1.2H	    ✕    
EK	4.1.2I	 ✕       
EK	4.2.1A	 ✕       
EK	4.2.1B	 ✕       
EK	4.2.1C	 ✕       
EK	4.2.1D	 ✕       
EK	4.2.2A	 ✕       
EK	4.2.2B	 ✕       
EK	4.2.2C	 ✕       
EK	4.2.2D	 ✕       
EK	4.2.3A	 ✕       
EK	4.2.3B	 ✕       
EK	4.2.3C	 ✕       
EK	4.2.4A	 ✕       
EK	4.2.4B	     ✕   
EK	4.2.4C	 ✕       
EK	4.2.4D	 ✕       
EK	4.2.4E	 ✕       
EK	4.2.4F	 ✕       
EK	4.2.4G	 ✕       
EK	4.2.4H	 ✕       

Big	Idea	5:	Programming	
EK	5.1.1A	  ✕     ✕ 
EK	5.1.1B	  ✕    ✕ ✕ 
EK	5.1.1C	  ✕     ✕ 
EK	5.1.1D	  ✕    ✕  
EK	5.1.1E	     ✕ ✕  
EK	5.1.1F	    ✕    
EK	5.1.2A	    ✕   ✕ 
EK	5.1.2B	    ✕   ✕ 
EK	5.1.2C	    ✕   ✕ 
EK	5.1.2D	   ✕ ✕   ✕ 
EK	5.1.2E	   ✕ ✕   ✕ 
EK	5.1.2F	   ✕ ✕   ✕ 
EK	5.1.2G	  ✕ ✕    ✕ 
EK	5.1.2H	  ✕ ✕    ✕ 
EK	5.1.2I	    ✕   ✕ 
EK	5.1.2J	    ✕   ✕ 
EK	5.1.3A	     ✕  ✕ 
EK	5.1.3B	   ✕ ✕  ✕ ✕ 
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EK	5.1.3C	  ✕ ✕   ✕ ✕ 
EK	5.1.3D	  ✕     ✕ 
EK	5.1.3E	     ✕  ✕ 
EK	5.1.3F	  ✕ ✕   ✕ ✕ 
EK	5.2.1A	  ✕     ✕ 
EK	5.2.1B	  ✕     ✕ 
EK	5.2.1C	  ✕     ✕ 
EK	5.2.1D	  ✕     ✕ 
EK	5.2.1E	  ✕      
EK	5.2.1F	  ✕      
EK	5.2.1G	  ✕      
EK	5.2.1H	  ✕      
EK	5.2.1I	 ✕      ✕ 
EK	5.2.1J	 ✕      ✕ 
EK	5.2.1K	 ✕       
EK	5.3.1A	    ✕   ✕ 
EK	5.3.1B	    ✕   ✕ 
EK	5.3.1C	    ✕   ✕ 
EK	5.3.1D	    ✕   ✕ 
EK	5.3.1E	    ✕   ✕ 
EK	5.3.1F	    ✕   ✕ 
EK	5.3.1G	    ✕   ✕ 
EK	5.3.1H	   ✕    ✕ 
EK	5.3.1I	   ✕    ✕ 
EK	5.3.1J	   ✕    ✕ 
EK	5.3.1K	   ✕    ✕ 
EK	5.3.1L	   ✕    ✕ 
EK	5.3.1M	    ✕   ✕ 
EK	5.3.1N	    ✕   ✕ 
EK	5.3.1O	    ✕   ✕ 
EK	5.4.1A	    ✕   ✕ 
EK	5.4.1B	    ✕   ✕ 
EK	5.4.1C	    ✕   ✕ 
EK	5.4.1D	    ✕   ✕ 
EK	5.4.1E	    ✕   ✕ 
EK	5.4.1F	    ✕   ✕ 
EK	5.4.1G	    ✕   ✕ 
EK	5.4.1H	    ✕   ✕ 
EK	5.4.1I	    ✕    
EK	5.4.1J	    ✕    
EK	5.4.1K	    ✕    
EK	5.4.1L	    ✕   ✕ 
EK	5.4.1M	    ✕   ✕ 
EK	5.4.1N	    ✕   ✕ 
EK	5.5.1A	   ✕     
EK	5.5.1B	   ✕     
EK	5.5.1C	   ✕     
EK	5.5.1D	   ✕    ✕ 
EK	5.5.1E	   ✕    ✕ 
EK	5.5.1F	   ✕    ✕ 
EK	5.5.1G	   ✕    ✕ 
EK	5.5.1H	   ✕    ✕ 
EK	5.5.1I	   ✕    ✕ 
EK	5.5.1J	   ✕    ✕ 

Big	Idea	6:	The	Internet	
EK	6.1.1A	 	 	 	 	 	 ✕  
EK	6.1.1B	 	 	 	 	 	 ✕  
EK	6.1.1C	 	 	 	 	 	 ✕  
EK	6.1.1D	 	 	 	 	 	 ✕  
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EK	6.1.1E	 	 	 	 	 	 ✕  
EK	6.1.1F	 	 	 	 	 	 ✕  
EK	6.1.1G	 	 	 	 	 	 ✕  
EK	6.1.1H	 	 	 	 	 	 ✕  
EK	6.1.1I	 	 	 	 	 	 ✕  
EK	6.2.1A	 	 	 	 	 	 ✕  
EK	6.2.1B	 	 	 	 	 	 ✕  
EK	6.2.1C	 	 	 	 	 	 ✕  
EK	6.2.1D	 	 	 	 	 	 ✕  
EK	6.2.2A	 	 	 	 	 	 ✕  
EK	6.2.2B	 	 	 	 	 	 ✕  
EK	6.2.2C	 	 	 	 	 	 ✕  
EK	6.2.2D	 	 	 	 	 	 ✕  
EK	6.2.2E	 	 	 	 	 	 ✕  
EK	6.2.2F	 	 	 	 	 	 ✕  
EK	6.2.2G	 	 	 	 	 	 ✕  
EK	6.2.2H	 	 	 	 	 	 ✕  
EK	6.2.2I	 	 	 	 	 	 ✕  
EK	6.2.2J	 	 	 	 	 	 ✕  
EK	6.2.2K	 	 	 	 	 	 ✕  
EK	6.3.1A	 ✕	 	 	 	 	   
EK	6.3.1B	 ✕	 	 	 	 	   
EK	6.3.1C	 ✕	 	 	 	 	   
EK	6.3.1D	 ✕	 	 	 	 	   
EK	6.3.1E	 ✕	 	 	 	 	   
EK	6.3.1F	 ✕	 	 	 	 	   
EK	6.3.1G	 ✕	 	 	 	 	   
EK	6.3.1H	 ✕	 	 	 	 	   
EK	6.3.1I	 ✕	 	 	 	 	   
EK	6.3.1J	 ✕	 	 	 	 	   
EK	6.3.1K	 ✕	 	 	 	 	   
EK	6.3.1L	 ✕	 	 	 	 	   
EK	6.3.1M	 ✕	 	 	 	 	   

Big	Idea	7:	Global	Impact	
EK	7.1.1A	 	 	 	 	 	 ✕  
EK	7.1.1B	 	 	 	 	 	 ✕  
EK	7.1.1C	 	 	 	 	 	 ✕  
EK	7.1.1D	 	 	 	 	 	 ✕  
EK	7.1.1E	 	 	 	 	 	 ✕  
EK	7.1.1F	 	 	 	 	 	 ✕  
EK	7.1.1G	 	 	 	 	 	 ✕  
EK	7.1.1H	 	 	 	 	 	 ✕  
EK	7.1.1I	 	 	 	 	 	 ✕  
EK	7.1.1J	 	 	 	 	 	 ✕  
EK	7.1.1K	 	 	 	 	 	 ✕  
EK	7.1.1L	 	 	 	 	 	 ✕  
EK	7.1.1M	 	 	 	 	 	 ✕  
EK	7.1.1N	 	 	 	 	 	 ✕  
EK	7.1.1O	 	 	 	 	 	 ✕  
EK	7.1.2A	 	 	 	 	 ✕	   
EK	7.1.2B	 	 	 	 	 ✕	   
EK	7.1.2C	 	 	 	 	 ✕	   
EK	7.1.2D	 	 	 	 	 ✕	   
EK	7.1.2E	 	 	 	 	 ✕	   
EK	7.1.2F	 	 	 	 	 ✕	   
EK	7.1.2G	 	 	 	 	 ✕	   
EK	7.2.1A	 	 	 	 	 ✕	   
EK	7.2.1B	 	 	 	 	 ✕	  ✕ 
EK	7.2.1C	 	 	 	 	 ✕	  ✕ 
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EK	7.2.1D	 	 	 	 	 ✕	   
EK	7.2.1E	 	 	 	 	 ✕	   
EK	7.2.1F	 ✕	 	 	 	 	   
EK	7.2.1G	 	 	 	 	 ✕	  ✕ 
EK	7.3.1A	 	 	 	 ✕	 	   
EK	7.3.1B	 	 	 	 ✕	 	   
EK	7.3.1C	 	 	 	 ✕	 	   
EK	7.3.1D	 	 	 	 ✕	 	   
EK	7.3.1E	 	 	 	 ✕	 	   
EK	7.3.1F	 	 ✕	 	 	 	  ✕ 
EK	7.3.1G	 	 	 	 	 ✕	   
EK	7.3.1H	 	 	 	 	 ✕	   
EK	7.3.1I	 	 	 	 	 ✕	   
EK	7.3.1J	 	 	 	 	 ✕	   
EK	7.3.1K	 	 	 	 	 ✕	   
EK	7.3.1L	 	 	 	 	 ✕	   
EK	7.3.1M	 	 	 	 	 ✕	   
EK	7.3.1N	 	 	 	 ✕	 	  ✕ 
EK	7.3.1O	 	 	 	 ✕	 	  ✕ 
EK	7.3.1P	 	 	 	 ✕	 	  ✕ 
EK	7.3.1Q	 	 ✕	 	 	 	  ✕ 
EK	7.4.1A	 	 	 	 	 	 ✕ ✕ 
EK	7.4.1B	 	 	 	 	 	 ✕  
EK	7.4.1C	 	 	 	 	 	 ✕  
EK	7.4.1D	 	 	 	 	 	 ✕ ✕ 
EK	7.4.1E	 	 	 	 	 	 ✕  
EK	7.5.1A	 	 	 	 	 ✕	  ✕ 
EK	7.5.1B	 	 	 	 	 ✕	  ✕ 
EK	7.5.1C	 	 	 	 	 ✕	  ✕ 
EK	7.5.2A	 	 	 	 	 ✕	  ✕ 
EK	7.5.2B	 	 	 	 	 ✕	  ✕ 
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Programming	Resources	
Throughout	the	course,	students	will	explore	the	coding	process	through	the	context	of	two	
different	programming	environments	–	Scratch	and	Processing.	Each	of	these	platforms	has	
been	designed	to	provide	beginning	students	with	a	simplified	and	novice-friendly	interface	
with	which	to	write	their	first	dynamic	and	highly	engaging	programs.	The	tools	for	both	
environments	are	platform-independent	and	freely	available	online,	so	schools	and	students	
can	run	these	applications	and	develop	their	own	programs	on	any	available	computer	without	
having	to	purchase	any	additional	software	or	licenses.	

Scratch	(https://scratch.mit.edu)	

Developed	by	the	MIT	Media	Lab,	Scratch	offers	students	an	introduction	to	coding	through	the	
use	of	a	visual	programming	interface.	By	dragging	and	dropping	labeled	programming	
components	(a.k.a.,	"blocks")	that	snap	together	into	syntactically	correct	compositions,	
students	can	quickly	construct	robust	and	fully	functional	programs	with	very	little	prior	
programming	knowledge	or	skill.	This	block-based	programming	environment	is	ideally	suited	
to	first-time	programmers	as	it	abstracts	away	much	of	the	low-level	implementation	details	
and	allows	students	to	clearly	focus	on	the	more	generalized	concepts	that	are	so	fundamental	
to	the	art	of	computational	thinking.	

Processing	(https://processing.org)	

Built	atop	the	Java	programming	language,	Processing	offers	a	simplified	syntax	and	graphical	
programming	model	that	allows	novice	programmers	to	easily	develop	visually	dynamic	
programs	using	a	high-level	programming	language.	For	students	who	have	already	been	
exposed	to	the	drag-and-drop	programming	of	a	blocks-based	language	like	Scratch,	the	
introduction	of	Processing	helps	them	make	the	transition	to	the	text-based	experience	of	a	
procedural	programming	language.	And	by	leveraging	the	syntax	and	structure	of	an	industrial	
language	like	Java,	Processing	makes	it	easier	for	students	to	later	more	easily	adopt	Java	(as	is	
used	in	AP	Computer	Science	A),	C++,	or	Python	a	number	of	other,	similar	languages	that	they	
might	encounter	in	industry	or	continued	studies	in	computer	science.	
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Unit	Schedule	

Day Topic Lessons Enduring	
Understandings	

Learning	
Objectives 

1A Unit	Project Password	Generator	
Project EU	4.1,	EU	4.2,	EU	6.3	 LO	4.1.1,	LO	4.2.1,	LO	

4.2.3,	LO	4.2.4,	LO	6.3.1 
1B 

Algorithmic	Thinking 
Problem	Solving 

EU	2.2,	EU	4.1,	EU	4.2,	
EU	7.2	

LO	2.2.3,	LO	4.1.1,	LO	
4.1.2,	LO	4.2.2,	LO	4.2.4,	

LO	7.2.1 
1C Flow	Patterns 
1D Searching	and	Sorting 

1E Coding	Skills Encryption EU	4.1,	EU	4.2,	EU	6.3	 LO	4.1.1,	LO	4.2.2,	LO	
4.2.3,	LO	6.3.1 

1F Big	Picture Cybersecurity EU	6.3	 LO	6.3.1 

1G 

Programming	Languages 

Grammar,	Vocabulary,	
and	Syntax 

EU	2.2	 LO	2.2.3 1H High-level	vs.	Low-level	
Languages 

1I How	a	Computer	Runs	a	
Program 

1J Unit	Project Password	Generator	
Project	(cont.) EU	4.1,	EU	4.2,	EU	6.3	 LO	4.1.1,	LO	4.2.1,	LO	

4.2.3,	LO	4.2.4,	LO	6.3.1 

1K Coding	Skills Pseudocode EU	2.2,	EU	4.1	 LO	2.2.3,	LO	4.1.1,	LO	
4.1.2 

1L 
Solvability	and	
Performance 

Decidability 
EU	4.1,	EU	4.2,	EU	5.2,	

EU	7.2	

LO	4.1.1,	LO	4.2.1,	LO	
4.2.2,	LO	4.2.3,	LO	4.2.4,	

LO	5.2.1,	LO	7.2.1 
1M Algorithm	Efficiency 
1N Scalability	of	Solutions 

1O Unit	Project Password	Generator	
Project	(cont.) EU	4.1,	EU	4.2,	EU	6.3	 LO	4.1.1,	LO	4.2.1,	LO	

4.2.3,	LO	4.2.4,	LO	6.3.1 
1P Big	Picture Moore's	Law EU	7.2	 LO	7.2.1 
1Q 

Unit	Project Password	Generator	
Project	(cont.) EU	4.1,	EU	4.2,	EU	6.3	 LO	4.1.1,	LO	4.2.1,	LO	

4.2.3,	LO	4.2.4,	LO	6.3.1 1R 

1S Unit	Exam Unit	1	Exam EU	2.2,	EU	4.1,	EU	4.2,	
EU	5.2,	EU	6.3,	EU	7.2	

LO	2.2.3,	LO	4.1.1,	LO	
4.1.2,	LO	4.2.1,	LO	4.2.2,	
LO	4.2.3,	LO	4.2.4,	LO	
5.2.1,	LO	6.3.1,	LO	7.2.1 

1T Unit	Project Project	Presentations EU	4.1,	EU	4.2,	EU	6.3	 LO	4.1.1,	LO	4.2.1,	LO	
4.2.3,	LO	4.2.4,	LO	6.3.1 

Unit	Description	

In	order	to	successfully	master	the	art	of	creating	computational	artifacts,	it	is	important	that	
students	develop	a	clear	understanding	of	the	complex	processes	and	structures	that	make	up	
an	algorithmic	solution	to	a	given	problem.	In	addition,	it	is	critical	that	they	be	able	to	formally	
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express	those	solutions	clearly	and	unambiguously,	such	as	what	can	be	achieved	through	the	
use	of	pseudocode	or	a	well-specified	programming	language.	This	unit	focuses	on	introducing	
students	to	these	concepts	and	helping	them	to	develop	the	skills	that	they	will	rely	on	
throughout	the	remainder	of	the	course.	

First,	students	will	explore	a	number	of	techniques	for	analyzing	common	problems	and	
visualizing	their	solutions.	They	will	use	these	techniques	to	investigate	a	number	of	real-world	
applications,	such	as	searching,	sorting,	and	encryption.	Next,	students	will	examine	how	
programmers	utilize	various	levels	of	abstraction	in	the	languages	that	they	use	to	write	
programs	and	communicate	their	intentions	in	a	form	that	can	be	executed	by	a	computer.	
Finally,	students	will	turn	their	attention	to	the	question	of	whether	various	problems	are	
solvable	and	investigate	the	factors	that	affect	the	efficiency	of	a	solution	to	a	given	problem.	

Unit	Coverage 

● Big	Ideas:	BI	2,	BI	4,	BI	5,	BI	6,	BI	7	
● Enduring	Understandings:	EU	2.2,	EU	4.1,	EU	4.2,	EU	5.2,	EU	6.3,	EU	7.2	
● Learning	Objectives:	LO	2.2.3	[P],	LO	4.1.1	[P2],	LO	4.1.2	[P5],	LO	4.2.1	[P1],	LO	4.2.2	

[P1],	LO	4.2.3	[P1],	LO	4.2.4	[P4],	LO	5.2.1	[P3],	LO	6.3.1	[P1],	LO	7.2.1	[P1]	
● Computational	Thinking	Practices:	P1,	P2,	P3,	P4,	P5	

Unit	Topics	[CR1a]	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR2b]	[CR2d]	[CR2e]	[CR2f]	[CR2g]	
● Algorithmic	Thinking	[EU	2.2,	EU	4.1,	EU	4.2,	EU	7.2]	[LO	2.2.3	[P3],	LO	4.1.1	[P2],	LO	

4.1.2	[P5],	LO	4.2.2	[P1],	LO	4.2.4	[P4],	LO	7.2.1	[P1]]	
○ Students	will	examine	strategies	for	approaching	large-scale	problems.	
○ Students	will	explore	the	benefits	and	applications	of	employing	a	top-down	

approach	to	problem	solving.	
○ Students	will	explore	the	benefits	and	applications	of	employing	a	bottom-up	

approach	to	problem	solving.	
○ Students	will	identify	and	examine	a	number	of	common	features	of	algorithms,	

including	sequencing,	selection,	and	repetition.	
○ Students	will	compare	the	differences	between	sequential	search	and	binary	

search	algorithms.	
○ Students	will	collaboratively	design	and	evaluate	a	sorting	algorithm.	
○ Students	will	compare	the	methods	and	relative	efficiencies	of	different	sorting	

algorithms.	
● Programming	Languages	[EU	2.2]	[LO	2.2.3	[P3]]	

○ Students	will	examine	the	need	for	clarity	and	precision	in	communicating	an	
algorithmic	solution	to	a	problem.	

○ Students	will	examine	the	shortcomings	and	ambiguities	of	natural	languages.	
○ Students	will	identify	the	elements	of	clear	communication,	including	well-

specified	grammar,	vocabulary,	and	syntax.	
○ Students	will	analyze	the	need	for	artificial	programming	languages.	
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○ Students	will	compare	high-level	languages	with	low-level	languages.	
○ Students	will	examine	the	process	in	which	a	program	is	written	in	a	high-level	

language,	compiled	into	a	low-level	language,	loaded	into	memory,	and	then	
executed	by	a	processor.	

● Solvability	and	Performance	[EU	4.1,	EU	4.2,	EU	5.2,	EU	7.2]	[LO	4.1.1	[P2],	LO	4.2.1	[P1],	
LO	4.2.2	[P1],	LO	4.2.3	[P1],	LO	4.2.4	[P4],	LO	5.2.1	[P3],	LO	7.2.1	[P1]]	

○ Students	will	examine	the	factors	that	affect	the	decidability	of	a	problem.	
○ Students	will	identify	which	problems	can	and	cannot	always	be	solved	by	an	

algorithm.	
○ Students	will	examine	methods	of	comparing	equivalent	algorithms	for	relative	

efficiency.	
○ Students	will	evaluate	the	relative	efficiency	of	equivalent	algorithms.	
○ Students	will	identify	factors	that	allow	solutions	to	scale	efficiently.	

● Coding	Skills	[EU	2.2,	EU	4.1,	EU	4.2,	EU	6.3]	[LO	2.2.3	[P3],	LO	4.1.1	[P2],	LO	4.1.2	[P5],	
LO	4.2.2	[P1],	LO	4.2.3	[P1],	LO	6.3.1	[P1]]	

○ Students	will	identify	the	needs	and	applications	of	cryptography	in	our	digital	
world.	

○ Students	will	analyze	the	differences	between	symmetric	(single-key)	encryption	
and	asymmetric	(public	key)	encryption.	

○ Students	will	examine	the	mathematical	foundation	of	cryptography.	
○ Students	will	encode	and	decode	messages	using	common	cryptographic	

techniques.	
● Big	Picture	[EU	7.2]	[LO	7.2.1	[P1]]	

○ Students	will	examine	a	number	of	common	threats	to	cybersecurity,	including	
distributed	denial	of	service	attacks	(DDoS),	phishing,	viruses,	and	social	
engineering.	

○ Students	will	identify	the	needs	for	robust	cybersecurity.	
○ Students	will	analyze	the	software,	hardware,	and	human	components	of	

cybersecurity.	
○ Students	will	analyze	the	function	and	effectiveness	of	common	cybersecurity	

solutions,	including	antivirus	software	and	firewalls.	
○ Students	will	examine	the	implications	of	Moore's	Law	on	the	research	and	

development	of	new	and	existing	technologies.	

Unit	Project	[CR1a]	[CR1b]	[CR1d]	[CR2d]	[CR2f]	
● Password	Generator	Project	

○ Students	will	collaborate	in	pairs	to	design	an	algorithm	for	generating	a	custom,	
reproducible	password	that	is	uniquely	different	for	each	website	(i.e.,	using	the	
domain	name	as	a	seed).	[EU	4.1,	EU	4.2,	EU	6.3]	[LO	4.1.1	[P2],	LO	4.2.3	[P1],	LO	
4.2.4	[P4],	LO	6.3.1	[P1]]	

○ Students	will	write	pseudocode	to	describe	each	step	of	the	algorithm	used	to	
generate	a	password.	[EU	4.1]	[LO	4.1.1	[P2]]	
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○ Students	will	exchange	algorithms	with	their	peers	and	share	feedback	with	each	
other	on	the	clarity	of	the	pseudocode	and	the	strengths	and	weaknesses	of	the	
algorithm.	[EU	4.2]	[LO	4.2.4	[P4]]	

○ Students	will	construct	trace	tables	documenting	the	result	of	each	step	of	the	
algorithm	in	generating	passwords	for	different	domains.	[EU	4.2]	[LO	4.2.1	[P1],	
LO	4.2.4	[P4]]	

○ Students	will	write	about	the	dangers	of	reusing	passwords	across	multiple	
websites	and	online	services and	how	such	behavior	may	be	exploited.	[EU	6.3]	
[LO	6.3.1	[P1]]	

Unit	Assessments	
● Minor	exercises	addressing	specific	unit	topics	and	objectives	
● Formally	assessed,	multiple-choice	test	addressing	unit	objectives	(single-	and	multiple-

select	questions)	
● Rubric-assessed,	individual	and/or	collaborative	unit	project	demonstrating	mastery	of	

unit	objectives	

Unit	Objectives	
● Big	Idea	2:	Abstraction	

○ Describe	the	different	levels	of	abstraction	for	high-level	and	low-level	
programming	languages	and	their	impact	on	the	readability	of	programs.	[EK	
2.2.3A,	EK	2.2.3B]	[P3]	

○ Describe	the	hierarchical	relationship	between	high-level	and	low-level	
programming	languages	in	terms	of	programs	being	written	by	a	human	and	
executed	by	a	computer.	[EK	2.2.3C,	EK	2.2.3D]	[P3]	

● Big	Idea	4:	Algorithms	
○ Develop	multiple	algorithms	for	solving	the	same	problem,	identifying	

characteristics	of	the	problem	that	lead	to	performance	variations	in	different	
solutions.	[EK	4.1.1H,	EK	4.1.1I]	[P2]	

○ Explain	how	the	choice	of	language	can	improve	the	clarity	and	readability	of	an	
algorithm,	but	not	whether	an	algorithmic	solution	exists.	[EK	4.1.2F,	EK	4.1.2I]	
[P5]	

○ Identify	whether	the	number	of	steps	required	by	an	algorithm	to	solve	a	
problem	is	proportional	to	the	size	of	the	input	for	the	problem.	[EK	4.2.1B]	[P1]	

○ Identify	problems	whose	solutions	can	be	evaluated	in	a	reasonable	time.	[EK	
4.2.1A]	[P1]	

○ Identify	problems	whose	solutions	cannot	be	evaluated	in	a	reasonable	time	
without	the	use	of	a	heuristic.	[EK	4.2.1C,	EK	4.2.1D]	[P1]	

○ Explain	how	heuristics	are	used	to	find	quick,	approximate	solutions	to	problems	
that	are	too	complex	to	be	solved	in	a	reasonable	time,	such	as	"find	the	best"	or	
"find	the	smallest".	[EK	4.2.2A,	EK	4.2.2B,	EK	4.2.2C]	[P1]	

○ Identify	problems	that	cannot	be	solved	using	any	algorithm.	[EK	4.2.2D]	[P1]	
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○ Identify	problems	that	are	undecidable	and	whose	algorithms	can	produce	a	
definitive	answer	for	only	some	inputs.	[EK	4.2.3A,	EK	4.2.3C]	[P1]	

○ Identify	problems	that	are	decidable	and	whose	algorithms	can	produce	a	
definitive	answer	for	all	inputs.	[EK	4.2.3B]	[P1]	

○ Analytically	evaluate	an	algorithm's	efficiency	and	correctness	by	reasoning	
formally	or	mathematically	about	the	algorithm.	[EK	4.2.4A,	EK	4.2.4C]	[P4]	

○ Evaluate	different	algorithms	for	the	same	problem	in	terms	of	their	execution	
time,	memory	usage,	and	complexity.	[EK	4.2.4D,	EK	4.2.4E,	EK	4.2.4G]	[P4]	

○ Explain	how	an	efficient	algorithm	for	a	problem	can	help	solve	larger	instances	
of	the	problem.	[EK	4.2.4F]	[P4]	

○ Evaluate	and	compare	the	performance	of	linear	search	on	any	sorted	or	
unsorted	list	with	binary	search	on	sorted	lists.	[EK	4.2.4H]	[P4]	

● Big	Idea	5:	Programming	
○ Explain	how	executable	programs	and	automation	increase	the	scale	of	

problems	and	sets	of	problems	that	can	be	addressed.	[EK	5.2.1I,	EK	5.2.1J]	[P3]	
○ Explain	how	improvements	in	algorithms,	hardware,	and	software	increase	the	

kinds	of	problems	and	the	size	of	problems	solvable	by	programming.	[EK	5.2.1K]	
[P3]	

● Big	Idea	6:	The	Internet	
○ Identify	the	security	tradeoffs	involved	in	the	Internet's	use	of	the	trust	model	in	

key	areas,	like	the	domain	name	system	(DNS)	or	the	certificate	authorities	(CAs)	
issuing	of	digital	certificates	for	validating	ownership	of	encrypted	keys	used	in	
secured	communication.	[EK	6.3.1A,	EK	6.3.1B,	EK	6.3.1M]	[P1]	

○ Identify	the	software,	hardware,	and	human	components	of	cybersecurity.	[EK	
6.3.1C]	[P1]	

○ Explain	the	methods	and	devastating	effects	of	various	forms	of	cyber	warfare	
and	cybercrime,	including	distributed	denial	of	service	attacks	(DDoS),	phishing,	
viruses,	and	other	attacks.	[EK	6.3.1D,	EK	6.3.1E,	EK	6.3.1F]	[P1]	

○ Explain	how	antivirus	software	and	firewalls	can	help	prevent	unauthorized	
access	to	private	data.	[EK	6.3.1G]	[P1]	

○ Explain	how	the	mathematical	foundation	of	cryptography	and	the	use	of	open	
standards	enable	the	functionality	and	security	needed	for	effective	
cybersecurity.	[EK	6.3.1H,	EK	6.3.1I,	EK	6.3.1J]	[P1]	

○ Explain	the	differences	in	security	provided	by	symmetric	(single-key)	encryption	
vs.	asymmetric	(public	key)	encryption.	[EK	6.3.1K,	EK	6.3.1L]	[P1]	

● Big	Idea	7:	Global	Impact	
○ Explain	how	industries	use	Moore's	law	to	plan	future	research	and	

development.	[EK	7.2.1F]	[P1]	
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Unit	Schedule	

Day Topic Lessons Enduring	
Understandings	

Learning	
Objectives 

2A Unit	Project Scratch	Program	Project EU	1.1,	EU	1.2,	EU	4.1,	
EU	5.1,	EU	5.2	

LO	1.1.1,	LO	1.2.1,	LO	
1.2.4,	LO	1.2.5,	LO	4.1.2,	
LO	5.1.1,	LO	5.1.2,	LO	

5.1.3,	LO	5.2.1 
2B 

Visual	Programming 
Welcome	to	Scratch 

EU	1.2,	EU	4.1,	EU	5.1,	
EU	5.2,	EU	7.3	

LO	1.2.1,	LO	4.1.2,	LO	
5.1.1,	LO	5.1.2,	LO	5.1.3,	

LO	5.2.1,	LO	7.3.1 
2C Programming	with	Blocks 
2D Remixing	Scratch	Projects 
2E Coding	Skills Choreographing	a	Dance EU	4.1	 LO	4.1.2 

2F Unit	Project Scratch	Program	Project	
(cont.) 

EU	1.1,	EU	1.2,	EU	4.1,	
EU	5.1,	EU	5.2	

LO	1.1.1,	LO	1.2.1,	LO	
1.2.4,	LO	1.2.5,	LO	4.1.2,	
LO	5.1.1,	LO	5.1.2,	LO	

5.1.3,	LO	5.2.1 
2G 

Program	State 
User	Input 

EU	1.2,	EU	4.1,	EU	5.1,	
EU	5.2	

LO	1.2.1,	LO	4.1.2,	LO	
5.1.1,	LO	5.1.2,	LO	5.1.3,	

LO	5.2.1 
2H Variables 
2I Repetition	

2J Big	Picture Why	Program? EU	4.1,	EU	5.1,	EU	5.2	 LO	4.1.2,	LO	5.1.1,	LO	
5.2.1 

2K Unit	Project Scratch	Program	Project	
(cont.) 

EU	1.1,	EU	1.2,	EU	4.1,	
EU	5.1,	EU	5.2	

LO	1.1.1,	LO	1.2.1,	LO	
1.2.4,	LO	1.2.5,	LO	4.1.2,	
LO	5.1.1,	LO	5.1.2,	LO	

5.1.3,	LO	5.2.1 

2L 

Selection	Statements 

Simple	"if...else"	
Statements 

EU	1.1,	EU	1.2,	EU	4.1,	
EU	5.1,	EU	5.2	

LO	1.1.1,	LO	1.2.1,	LO	
4.1.2,	LO	5.1.1,	LO	5.1.2,	

LO	5.1.3,	LO	5.2.1	 2M Nested	"if...else"	
Statements 

2N Quiz	Show 

2O Coding	Skills Debugging EU	1.2,	EU	4.1,	EU	5.1,	
EU	5.2	

LO	1.2.5,	LO	4.1.2,	LO	
5.1.1,	LO	5.1.2,	LO	5.1.3,	

LO	5.2.1	 
2P 

Unit	Project Scratch	Program	Project	
(cont.) 

EU	1.1,	EU	1.2,	EU	4.1,	
EU	5.1,	EU	5.2	

LO	1.1.1,	LO	1.2.1,	LO	
1.2.4,	LO	1.2.5,	LO	4.1.2,	
LO	5.1.1,	LO	5.1.2,	LO	

5.1.3,	LO	5.2.1 

2Q 

2R 

2S Unit	Exam Unit	2	Exam EU	1.1,	EU	1.2,	EU	4.1,	
EU	5.1,	EU	5.2,	EU	7.3	

LO	1.1.1,	LO	1.2.1,	LO	
1.2.5,	LO	4.1.2,	LO	5.1.1,	
LO	5.1.2,	LO	5.1.3,	LO	

5.2.1,	LO	7.3.1 

2T Unit	Project Project	Presentations EU	1.1,	EU	1.2,	EU	4.1,	
EU	5.1,	EU	5.2	

LO	1.1.1,	LO	1.2.1,	LO	
4.1.2,	LO	5.1.1,	LO	5.1.2,	

LO	5.1.3,	LO	5.2.1 
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Unit	Description	

When	used	correctly,	computational	technologies	can	prove	be	extremely	powerful	and	
effective	tools	for	solving	a	wide	range	of	problems.	But	in	order	to	fully	harness	that	power,	an	
individual	needs	to	be	proficient	in	instructing	those	tools	to	perform	highly	precise	operations	
in	well-structured	and	logical	sequences.	This	unit	seeks	to	ease	students	into	this	new,	
structured,	and	more	formalized	way	of	thinking	about	problem	solving	and	programming	
through	the	use	of	Scratch,	a	block-based,	visual	programming	language.	

Once	introduced	to	the	Scratch	platform	and	programming	environment,	students	will	then	
experiment	with	a	number	of	basic	programming	concepts	and	constructs,	such	as	variables,	
user	input,	and	selection	statements.	In	the	process,	students	will	not	only	learn	how	to	
implement	intended	functionality	by	constructing	well-designed	blocks	of	executable	code,	but	
they	will	also	explore	techniques	for	debugging	their	code	and	verifying	its	correctness.	

Unit	Coverage 

● Big	Ideas:	BI	1,	BI	4,	BI	5,	BI	7	
● Enduring	Understandings:	EU	1.1,	EU	1.2,	EU	4.1,	EU	5.1,	EU	5.2,	EU	7.3	
● Learning	Objectives:	LO	1.1.1	[P2],	LO	1.2.1	[P2],	LO	1.2.5	[P4],	LO	4.1.2	[P5],	LO	5.1.1	

[P2],	LO	5.1.2	[P2],	LO	5.1.3	[P6],	LO	5.2.1	[P3],	LO	7.3.1	[P4]	
● Computational	Thinking	Practices:	P2,	P3,	P4,	P5,	P6	

Unit	Topics	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR1f]	[CR2a]	[CR2d]	[CR2e]	[CR2g]	
● Visual	Programming	[EU	1.2,	EU	4.1,	EU	5.1,	EU	5.2,	EU	7.3]	[LO	1.2.1	[P2],	LO	4.1.2	[P5],	

LO	5.1.1	[P2],	LO	5.1.2	[P2],	LO	5.1.3	[P6],	LO	5.2.1	[P3],	LO	7.3.1	[P4]]	
○ Students	will	utilize	a	graphical	editor	to	read,	construct,	and	execute	dynamic	

programs.	
○ Students	will	examine,	modify,	and	execute	programs	developed	by	others.	
○ Students	will	share	and	collaborate	on	their	own	programs.	
○ Students	will	examine	how	well-specified	behavior	of	objects	can	be	constructed	

through	sequential	actions	and	operations.	
● Program	State	[EU	1.2,	EU	4.1,	EU	5.1,	EU	5.2]	[LO	1.2.1	[P2],	LO	4.1.2	[P5],	LO	5.1.1	[P2],	

LO	5.1.2	[P2],	LO	5.1.3	[P6],	LO	5.2.1	[P3]]	
○ Students	will	write	programs	that	incorporate	dynamic,	user-driven,	keyboard	

controls	and	input.	
○ Students	will	examine	how	the	dynamic	state	of	an	object	or	program	can	be	

stored	and	changed	using	variables.	
○ Students	will	analyze	the	role	of	clear,	descriptive	names	for	objects,	behaviors,	

variables,	and	other	identifiers	in	maintaining	the	readability	of	code.	
● Selection	Statements	[EU	1.1,	EU	1.2,	EU	4.1,	EU	5.1,	EU	5.2]	[LO	1.1.1	[P2],	LO	1.2.1	

[P2],	LO	4.1.2	[P5],	LO	5.1.1	[P2],	LO	5.1.2	[P2],	LO	5.1.3	[P6],	LO	5.2.1	[P3]]	
○ Students	will	examine	the	uses	of	selection	statements	in	programming.	
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○ Students	will	analyze	the	differences	between	simple	selection	and	complex,	
nested	selection	statements.	

○ Students	will	examine	the	use	of	the	Boolean	operators	"AND",	"OR",	and	"NOT"	
in	constructing	complex	conditional	statements.	

● Coding	Skills	[EU	1.2,	EU	4.1,	EU	5.1,	EU	5.2]	[LO	1.2.5	[P4],	LO	4.1.2	[P5],	LO	5.1.1	[P2],	
LO	5.1.2	[P2],	LO	5.1.3	[P6],	LO	5.2.1	[P3]]	

○ Students	will	examine	non-traditional	forms	of	domain-specific	notation.	
○ Students	will	design	and	construct	instructions	using	a	non-traditional,	domain-

specific	notation.	
○ Students	will	analyze	the	clarity	and	legibility	of	instructions	written	in	a	non-

traditional,	domain-specific	notation	by	reading	and	executing	instructions	
created	by	others.	

○ Students	will	analyze	and	evaluate	the	correctness	of	their	programs.	
○ Students	will	examine	a	number	of	common	programming	errors.	
○ Students	will	explore	a	number	of	common	debugging	strategies.	
○ Students	will	develop	solutions	for	correcting	common	programming	errors.	

● Big	Picture	[EU	4.1,	EU	5.1,	EU	5.2]	[LO	4.1.2	[P5],	LO	5.1.1	[P2],	LO	5.2.1	[P3]]	
○ Students	will	examine	and	discuss	the	motivations	behind	a	number	of	high-

profile	individuals	in	the	field	of	programming.	
○ Students	will	discuss	the	benefits	of	programming	as	a	tool	and	a	profession.	

Unit	Project	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR1f]	[CR2a]	[CR2d]	[CR2e]	
● Scratch	Program	Project	

○ Students	will	collaborate	in	pairs	to	design,	implement,	and	debug	a	novel,	
aesthetically	pleasing,	and	intuitive	program	using	the	Scratch	programming	
environment.	[EU	1.1,	EU	1.2,	EU	4.1,	EU	5.1]	[LO	1.1.1	[P2],	LO	1.2.1	[P2],	LO	
4.1.2	[P5],	LO	5.1.1	[P2],	LO	5.1.3	[P6]]	

○ Students	will	identify	a	specific	purpose	that	their	program	will	serve	(e.g.,	
entertainment,	problem	solving,	education,	artistic	expression,	etc.).	[EU	5.1]	[LO	
5.1.1	[P2]]	

○ Students	will	integrate	interactive	and	multimedia	elements	into	their	program.	
[EU	5.1]	[LO	5.1.1	[P2]]	

○ Students	will	integrate	common	programming	constructs,	such	as	variables	and	
selection	statements	into	their	program.	[EU	4.1,	EU	5.2]	[LO	4.1.2	[P5],	LO	5.2.1	
[P3]]	

○ Students	will	test,	debug,	and	correct	their	program.	[EU	1.1,	EU	1.2]	[LO	1.1.1	
[P2],	LO	1.2.1	[P2]]	

○ Students	will	use	appropriate	terminology	while	writing	documentation	detailing	
the	full	use	of	their	program	and	its	features.	[EU	5.1]	[LO	5.1.2	[P2]]	

○ Students	will	explain	their	design	and	implementation	choices	while	
demonstrating	and	sharing	their	finished	programs	with	their	peers.	[EU	1.2,	EU	
5.1]	[LO	1.2.4	[P6],	LO	5.1.3	[P6]]	
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○ Students	will	provide	a	written	analysis	of	at	least	one	other	design	team's	
program,	identifying	its	strengths	and	weaknesses	and	offering	suggestions	for	
improvement.	[EU	1.2]	[LO	1.2.4	[P6],	LO	1.2.5	[P4]]	

Unit	Assessments	
● Minor	exercises	addressing	specific	unit	topics	and	objectives	
● Formally	assessed,	multiple-choice	test	addressing	unit	objectives	(single-	and	multiple-

select	questions)	
● Rubric-assessed,	individual	and/or	collaborative	unit	project	demonstrating	mastery	of	

unit	objectives	

Unit	Objectives	
● Big	Idea	1:	Creativity	

○ Apply	an	iterative	and	exploratory	development	process	to	create	a	
computational	artifact	using	non-prescribed	techniques,	novel	combinations	of	
artifacts,	and/or	personal	curiosities.	[EK	1.1.1A,	EK	1.1.1B]	[P2]	

○ Design	and	create	a	computational	artifact	(e.g.,	program,	image,	audio,	video,	
presentation,	etc.)	for	creative	expression	using	appropriate	software	tools	and	
techniques	(e.g.,	programming	IDEs,	spreadsheet,	3D	printer,	text	editor,	etc.).	
[EK	1.2.1A,	EK	1.2.1B,	EK	1.2.1C,	EK	1.2.1D,	EK	1.2.1E]	[P2]	

○ Create	a	collaborative	computational	artifact	that	reflects	the	diverse	talents	and	
personal	ideas	of	all	group	members.	[EK	1.2.4E,	EK	1.2.4F]	

○ Analyze	the	correctness,	usability,	functionality,	and	suitability	of	a	
computational	artifact	in	terms	of	the	context	in	which	it	is	used	or	perceived.	
[EK	1.2.5A,	EK	1.2.5C,	EK	1.2.5D]	[P4]	

○ Analyze	a	computational	artifact	for	weaknesses,	mistakes,	and	errors.	[EK	
1.2.5B]	[P4]	

● Big	Idea	4:	Algorithms	
○ Express	algorithms	in	a	programming	language	for	execution	by	a	computer.	[EK	

4.1.2C]	[P5]	
○ Construct	algorithms	using	sequencing,	selection,	and	iteration.	[EK	4.1.2G]	[P5]	

● Big	Idea	5:	Programming	
○ Develop	a	variety	of	programs	using	methods	and	techniques	that	are	

appropriate	for	the	goals	of	the	programmer.	[EK	5.1.1A]	[P2]	
○ Develop	a	program	for	creative	expression,	to	satisfy	personal	curiosity,	or	to	

create	new	knowledge	using	visual,	audible,	or	tactile	inputs	and	outputs.	[EK	
5.1.1B]	[P2]	

○ Develop	a	program	for	creative	expression,	to	satisfy	personal	curiosity,	or	to	
create	new	knowledge	using	standards	or	methods	that	differ	from	those	used	
for	programs	developed	for	widespread	distribution.	[EK	5.1.1C]	[P2]	

○ Identify	additional	desired	outcomes	for	a	program	that	extend	beyond	its	
original	purpose.	[EK	5.1.1D]	[P2]	
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○ Consult	and	communicate	with	program	users	to	identify	concerns	that	affect	
the	solution	to	problems.	[EK	5.1.2G,	EK	5.1.2H]	[P2]	

○ Use	effective	communication	between	participants	in	the	iterative	development	
of	a	program.	[EK	5.1.3C,	EK	5.1.3F]	[P6]	

○ Use	collaboration	to	find	and	correct	errors	with	developing	programs.	[EK	
5.1.3D]	[P6]	

○ Explain	how	algorithms	are	implemented	using	program	instructions	that	are	
processed	sequentially	during	program	execution.	[EK	5.2.1A,	EK	5.2.1B,	EK	
5.2.1D]	[P3]	

○ Explain	how	program	instructions	may	involve	variables	that	are	initialized	and	
updated,	read,	and	written.	[EK	5.2.1C]	[P3]	

○ Explain	how	program	execution	automates	processes.	[EK	5.2.1E]	[P3]	
○ Explain	how	one	or	more	processes	may	execute	on	one	or	more	CPUs,	using	

memory,	input,	and	output.	[EK	5.2.1F,	EK	5.2.1G,	EK	5.2.1H]	[P3]	
● Big	Idea	7:	Global	Impact	

○ Analyze	the	legal	and	ethical	concerns	of	open	source	and	licensed	software,	
libraries,	and	code.	[EK	7.3.1F,	EK	7.3.1Q]	[P4]	



UTeach	CS	Principles	 	 Course	Syllabus	and	Planning	Guide	(2016-2017)	
Syllabus	ID	#1648112v1 

Unit	3:	Data	Representation	 CORE	
 

UTeach	Computer	Science	–	http://uteachcs.org	 30 

Unit	Schedule	

Day Topic Lessons Enduring	
Understandings	

Learning	
Objectives 

3A Unit	Project Unintend'o	Controller	
Project 

EU	2.1,	EU	2.2,	EU	2.3,	
EU	4.1,	EU	5.1,	EU	5.3,	

EU	5.5	

LO	2.1.1,	LO	2.2.1,	LO	
2.2.3,	LO	2.3.1,	LO	4.1.2,	
LO	5.1.2,	LO	5.1.3,	LO	

5.3.1,	LO	5.5.1 
3B 

Binary	Encoding	of	
Information 

Binary 
EU	2.1,	EU	3.3,	EU	5.3,	

EU	5.5	
LO	2.1.1,	LO	2.1.2,	LO	
3.3.1,	LO	5.3.1,	LO	5.5.1 

3C Base	Conversions 
3D ASCII	vs.	Unicode 
3E Digital	File	Encodings 

3F Coding	Skills Binary	Birthday	Cake EU	2.1,	EU	2.2,	EU	5.3,	
EU	5.5	

LO	2.1.1,	LO	2.2.1,	LO	
5.3.1,	LO	5.5.1 

3G Unit	Project Unintend'o	Controller	
Project	(cont.) 

EU	2.1,	EU	2.2,	EU	2.3,	
EU	4.1,	EU	5.1,	EU	5.3,	

EU	5.5	

LO	2.1.1,	LO	2.2.1,	LO	
2.2.3,	LO	2.3.1,	LO	4.1.2,	
LO	5.1.2,	LO	5.1.3,	LO	

5.3.1,	LO	5.5.1 
3H 

Digital	Approximations 
Digitization 

EU	2.2,	EU	5.3	 LO	2.2.1,	LO	5.3.1 3I Analog	vs.	Digital	Data 
3J Perfect	Copies 

3K Big	Picture Legality	of	Reselling	
Digital	Music EU	7.3	 LO	7.3.1 

3L Unit	Project Unintend'o	Controller	
Project	(cont.) 

EU	2.1,	EU	2.2,	EU	2.3,	
EU	4.1,	EU	5.1,	EU	5.3,	

EU	5.5	

LO	2.1.1,	LO	2.2.1,	LO	
2.2.3,	LO	2.3.1,	LO	4.1.2,	
LO	5.1.2,	LO	5.1.3,	LO	

5.3.1,	LO	5.5.1 
3M 

Lists 
Making	a	List 

EU	3.3,	EU	5.3,	EU	5.5	 LO	3.3.1,	LO	5.3.1,	LO	
5.5.1 3N Processing	a	List 

3O Sorting	a	List 
3P 

Unit	Project Unintend'o	Controller	
Project	(cont.) 

EU	2.1,	EU	2.2,	EU	2.3,	
EU	4.1,	EU	5.1,	EU	5.3,	

EU	5.5	

LO	2.1.1,	LO	2.2.1,	LO	
2.2.3,	LO	2.3.1,	LO	4.1.2,	
LO	5.1.2,	LO	5.1.3,	LO	

5.3.1,	LO	5.5.1 

3Q 

3R 

3S Unit	Exam Unit	3	Exam 
EU	2.1,	EU	2.2,	EU	2.3,	
EU	3.3,	EU	4.1,	EU	5.3,	

EU	5.5	

LO	2.1.1,	LO	2.1.2,	LO	
2.2.1,	LO	2.2.3,	LO	2.3.1,	
LO	3.3.1,	LO	4.1.2,	LO	

5.3.1,	LO	5.5.1 

3T Unit	Project Project	Presentations 
EU	2.1,	EU	2.2,	EU	2.3,	
EU	4.1,	EU	5.1,	EU	5.3,	

EU	5.5	

LO	2.1.1,	LO	2.2.1,	LO	
2.2.3,	LO	2.3.1,	LO	4.1.2,	
LO	5.1.2,	LO	5.1.3,	LO	

5.3.1,	LO	5.5.1 
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Unit	Description	

In	order	to	make	the	most	effective	use	of	computational	tools	and	data-driven	applications,	
students	need	to	have	a	clear	awareness	and	sense	of	comfort	with	the	diverse	kinds	of	
information	that	may	be	available	for	use	by	these	programs	and	the	various	ways	that	
information	may	be	digitally	represented,	stored,	and	manipulated	within	the	computer.	This	
unit	focuses	on	providing	students	with	an	overview	of	the	various	levels	of	abstraction	that	are	
used	in	the	digital	representation	of	discrete	data	and	information.	

Students	will	initially	focus	on	the	lowest	levels	of	digital	representation	and	storage	by	
examining	different	base	representations	of	numbers	(including	decimal	and	binary)	and	their	
application	to	ASCII	and	Unicode	character	encoding.	Students	will	also	explore	the	distinctions	
between	analog	and	digital	forms	of	representation.	Finally,	students	will	examine	the	
characteristics	of	lists	and	the	types	of	common	use-cases	for	these	linear,	ordered	collections,	
including	traversing,	searching,	and	sorting.	

Unit	Coverage 

● Big	Ideas:	BI	2,	BI	3,	BI	4,	BI	5	
● Enduring	Understandings:	EU	2.1,	EU	2.2,	EU	2.3,	EU	3.3,	EU	4.1,	EU	5.1,	EU	5.3,	EU	5.5	
● Learning	Objectives:	LO	2.1.1	[P3],	LO	2.1.2	[P5],	LO	2.2.1	[P2],	LO	2.2.3	[P3],	LO	2.3.1	

[P3],	LO	3.3.1	[P4],	LO	4.1.2	[P5],	LO	5.1.2	[P2],	LO	5.1.3	[P6],	LO	5.3.1	[P3],	LO	5.5.1	[P1]	
● Computational	Thinking	Practices:	P1,	P2,	P3,	P4,	P5,	P6	

Unit	Topics	[CR1a]	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR2b]	[CR2c]	[CR2e]	[CR2g]	
● Binary	Encoding	of	Information	[EU	2.1,	EU	3.3,	EU	5.3,	EU	5.5]	[LO	2.1.1	[P3],	LO	2.1.2	

[P5],	LO	3.3.1	[P4],	LO	5.3.1	[P3],	LO	5.5.1	[P1]]	
○ Students	will	examine	how	numerical	values	are	represented	using	different	

bases,	including	decimal	and	binary.	
○ Students	will	explore	methods	of	converting	values	from	decimal	to	binary	and	

binary	to	decimal.	
○ Students	will	explore	methods	of	counting	in	binary.	
○ Students	will	examine	the	exponential	relationship	between	the	number	of	digits	

and	their	range	of	representable	values.	
○ Students	will	examine	how	alphanumeric	characters	and	symbols	may	be	

represented	using	ASCII	and	Unicode	character	mappings.	
○ Students	will	analyze	the	differences	in	state	space	between	ASCII	and	Unicode	

standards.	
○ Students	will	examine	the	implications	of	variable-width	encodings	(e.g.,	Morse	

code)	vs.	fixed-width	encodings	(e.g.,	Baudot	code).	
○ Students	will	explore	how	the	interpretation	of	binary	data	is	dependent	upon	its	

intended	format	and	use,	including	base-64,	bitmaps	(*.BMP),	plaintext	(*.TXT),	
audio	(*.MP3),	etc.	



UTeach	CS	Principles	 	 Course	Syllabus	and	Planning	Guide	(2016-2017)	
Syllabus	ID	#1648112v1 

Unit	3:	Data	Representation	 CORE	

UTeach	Computer	Science	–	http://uteachcs.org	 32 

● Digital	Approximations	[EU	2.2,	EU	5.3]	[LO	2.2.1	[P2],	LO	5.3.1	[P3]]	
○ Students	will	explore	ways	in	which	natural	phenomena	may	be	represented	

digitally.	
○ Students	will	analyze	the	extent	to	which	digital	approximations	accurately	

reflect	the	reality	that	they	represent.	
○ Students	will	analyze	the	differences	between	discrete	(digital)	and	continuous	

(analog)	representations	of	natural	phenomena.	
○ Students	will	examine	the	social	implications	of	the	ease	with	which	perfect	

digital	copies	can	be	made.	
● Lists	[EU	3.3,	EU	5.3,	EU	5.5]	[LO	3.3.1	[P4],	LO	5.3.1	[P3],	LO	5.5.1	[P1]]	

○ Students	will	examine	the	use	of	lists	as	ordered	data	structures	that	may	
contain	multiple	values.	

○ Students	will	investigate	the	use	of	index	values	to	represent	the	position	of	an	
item	in	a	list.	

○ Students	will	analyze	the	implications	of	accessing	an	index	position	beyond	the	
bounds	of	a	list.	

○ Students	will	investigate	common	operations	for	processing	elements	of	a	list,	
including	searching	for	an	element,	removing	an	element,	swapping	the	
positions	of	two	elements,	or	sorting	an	entire	list	into	ascending	or	descending	
order.	

○ Students	will	examine	the	implications	of	case-sensitivity	on	ordered	lists	of	
strings.	

● Coding	Skills	[EU	2.1,	EU	2.2,	EU	5.3,	EU	5.5]	[LO	2.1.1	[P3],	LO	2.2.1	[P2],	LO	5.3.1	[P3],	
LO	5.5.1	[P1]]	

○ Students	will	construct	a	Scratch	program	that	simulates	candles	on	a	birthday	
cake	being	lit	so	as	to	show	the	user's	age	in	binary.	

● Big	Picture	[EU	7.3]	[LO	7.3.1	[P4]]	
○ Students	will	examine	and	discuss	the	legality	of	reselling	"used"	digital	music.	

Unit	Project	[CR1a]	[CR1b]	[CR1c]	[CR1e]	[CR1f]	[CR2b]	[CR2d]	[CR2e]	
● Unintend'o	Controller	Project	

○ Students	will	develop	a	Scratch	program	that	acts	as	a	device	driver	for	a	video	
game	controller	interface.	[EU	2.2,	EU	2.3]	[LO	2.2.1	[P2],	LO	2.2.3	[P3],	LO	2.3.1	
[P3]]	

○ Students	will	map	each	of	six	controls	(UP,	DOWN,	LEFT,	RIGHT,	A,	and	B)	to	
individual	bits.	[EU	2.1,	EU	2.2,	EU	2.3,	EU	5.3,	EU	5.5]	[LO	2.1.1	[P3],	LO	2.2.1	
[P2],	LO	2.3.1	[P3],	LO	5.3.1	[P3],	LO	5.5.1	[P1]]	

○ Students	will	map	each	binary	pattern	of	button	presses	to	different	game	
actions	(e.g.,	walk	forward,	walk	backward,	turn	left,	turn	right,	jump,	duck,	
whirl,	leap,	crawl,	etc.).	[EU	2.1,	EU	2.2,	EU	2.3,	EU	5.3]	[LO	2.1.1	[P3],	LO	2.2.1	
[P2],	LO	2.3.1	[P3],	LO	5.3.1	[P3]]	
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○ Students	will	write	detailed	specifications	and	justifications	for	each	button-to-
action	mapping	of	their	design.	[EU	2.1,	EU	2.2,	EU	4.1,	EU	5.1,	EU	5.3]	[LO	2.1.1	
[P3],	LO	2.2.3	[P3],	LO	4.1.2	[P5],	LO	5.1.2	[P2],	LO	5.3.1	[P3]]	

○ Students	will	collaborate	with	their	peers	throughout	the	design	and	
development	process	to	determine	end-user	requests	for	features	and	to	share	
feedback	on	design	and	implementation	strategies.	[EU	5.1]	[LO	5.1.3	[P6]]	

○ Students	will	write	documentation	detailing	the	use	of	their	program	and	its	
features	using	appropriate	terminology.	[EU	5.1]	[LO	5.1.2	[P2]]	

Unit	Readings	
● Blown	to	Bits	(Abelson,	Ledeen,	Lewis).	Chapter	3:	Ghosts	in	the	Machine	–	Secrets	and	

Surprises	of	Electronic	Documents	

Unit	Assessments	
● Minor	exercises	addressing	specific	unit	topics	and	objectives	
● Formally	assessed,	multiple-choice	test	addressing	unit	objectives	(single-	and	multiple-

select	questions)	
● Rubric-assessed,	individual	and/or	collaborative	unit	project	demonstrating	mastery	of	

unit	objectives	

Unit	Objectives	
● Big	Idea	2:	Abstraction	

○ Describe	how	digital	data	is	represented	by	abstractions	at	different	levels,	
including	bits	at	the	lowest	level	and	numbers,	characters,	color,	etc.	at	the	
higher	levels.	[EK	2.1.1A,	EK	2.1.1B,	EK	2.1.1C]	[P3]	

○ Describe	the	methods	and	reasons	for	representing	numbers	in	different	bases	
(e.g.,	binary/base-2,	decimal/base-10,	hexadecimal/base-16,	etc.)	and	how	to	
convert	between	them.	[EK	2.1.1D,	EK	2.1.1E,	EK	2.1.1F,	EK	2.1.1G]	[P3]	

○ Explain	how	finite	binary	sequences	can	be	used	to	represent	different	types	of	
data	and	instructions,	depending	on	context.	[EK	2.1.2A,	EK	2.1.2D,	EK	2.1.2E,	EK	
2.1.2F]	[P5]	

○ Explain	how	integer	representations	can	result	in	"overflow"	and	"underflow"	
errors	for	values	that	exceed	the	range	allowed	by	a	fixed	number	of	bits.	[EK	
2.1.2B]	[P5]	

○ Explain	how	real	number	representations	can	result	in	"round-off"	errors	for	
values	that	exceed	the	precision	allowed	by	a	fixed	number	of	bits.	[EK	2.1.2C]	
[P5]	

○ Develop	an	abstraction	by	identifying	common	features	and	removing	detail	in	
order	to	generalize	concepts	and	functionality.	[EK	2.2.1A,	EK	2.2.1B]	[P2]	

○ Develop	an	abstraction	that	uses	parameters	to	enable	the	reuse	of	generalized	
software	functionality.	[EK	2.2.1C]	[P2]	
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○ Explain	how	binary	data	is	processed	by	physical	layers	of	computing	hardware,	
including	gates,	chips,	and	components.	[EK	2.2.3E]	[P3]	

○ Describe	the	hierarchical	relationship	between	the	different	levels	of	abstraction	
in	computer	hardware,	including	high-level	components	(e.g.	video	cards)	and	
low-level	components	(e.g.,	chips,	circuits,	transistors,	and	gates).	[EK	2.2.3F,	EK	
2.2.3G,	EK	2.2.3H,	EK	2.2.3I]	[P3]	

○ Explain	how	applications	and	systems	are	designed,	developed,	and	analyzed	
using	lower-level	hardware,	software,	and	conceptual	abstractions	and	
combining	them	to	form	higher-level	abstractions.	[EK	2.2.3J,	EK	2.2.3K]	[P3]	

○ Use	various	levels	of	abstraction	to	construct	a	model	or	simulation	that	omits	
unnecessary	features	in	order	to	create	a	simplified	representation	that	mimics	
real-world	events	without	the	cost	or	danger	of	building	and	testing	the	
phenomena	in	the	real	world.	[EK	2.3.1A,	EK	2.3.1B,	EK	2.3.1C,	EK	2.3.1D]	[P3]	

● Big	Idea	3:	Data	and	Information	
○ Analyze	how	the	characteristics	of	data,	the	methods	and	costs	of	manipulating	

the	data,	and	the	intended	uses	of	data	relate	to	the	storage	requirements	and	
choice	of	storage	media.	[EK	3.3.1G,	EK	3.3.1H,	EK	3.3.1I]	[P4]	

● Big	Idea	4:	Algorithms	
○ Express	algorithms	in	natural	language	and	pseudocode	for	human	readability.	

[EK	4.1.2B]	[P5]	
● Big	Idea	5:	Programming	

○ Provide	documentation	about	program	components,	such	as	blocks	and	
procedures,	to	maintain	correct	programs	when	working	individually	or	
collaboratively	with	other	programmers.	[EK	5.1.2D,	EK	5.1.2E,	EK	5.1.2F]	[P2]	

○ Consult	and	communicate	with	program	users	to	identify	concerns	that	affect	
the	solution	to	problems.	[EK	5.1.2G,	EK	5.1.2H]	[P2]	

○ Use	collaboration	to	facilitate	multiple	perspectives	in	developing	ideas	for	
solving	problems	by	programming.	[EK	5.1.3B]	[P6]	

○ Use	effective	communication	between	participants	in	the	iterative	development	
of	a	program.	[EK	5.1.3C,	EK	5.1.3F]	[P6]	

○ Employ	data	abstraction	and	its	ability	to	separate	behavior	from	
implementation	by	using	a	variety	of	abstract	data	types,	including	strings,	
integers,	floating-point	numbers,	and	lists.	[EK	5.3.1H,	EK	5.3.1I,	EK	5.3.1J,	EK	
5.3.1K]	[P3]	

○ Use	lists	and	procedures	as	abstractions	in	programming	to	produce	programs	
that	are	easier	to	develop	and	maintain.	[EK	5.3.1L]	[P3]	

○ Explain	how	numbers	and	numerical	concepts	are	expressed	in	programming	as	
integers	(finitely	bound	by	storage	limitations)	and	real	numbers	(approximated	
with	limited	precision).	[EK	5.5.1A,	EK	5.5.1B,	EK	5.5.1C]	[P1]	

○ Construct	mathematical	and	logical	expressions	using	arithmetic	and	Boolean	
operators.	[EK	5.5.1D,	EK	5.5.1E,	EK	5.5.1F]	[P1]	
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○ Employ	intuitive	and	formal	reasoning	about	program	components	using	
Boolean	concepts.	[EK	5.5.1G]	[P1]	

○ Employ	lists	and	collections	as	abstract	data	types	(ADTs)	that	provide	
functionality	to	add,	remove,	and	iterate	over	all	elements,	as	well	as	to	
determine	whether	an	element	is	in	a	collection.	[EK	5.5.1H,	EK	5.5.1I,	EK	5.5.1J]	
[P1]	
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Unit	Schedule	

Day Topic Lessons Enduring	
Understandings	

Learning	
Objectives 

4A Unit	Project Image	Filter	Project EU	1.2,	EU	1.3,	EU	3.3,	
EU	5.1,	EU	5.4	

LO	1.2.2,	LO	1.2.3,	LO	
1.2.4,LO	1.3.1,LO	3.3.1,LO	
5.1.2,	LO	5.1.3,	LO	5.4.1 

4B 

Procedural	Programming 

Introduction	to	
Processing EU	1.2,	EU	1.3,	EU	2.2,	

EU	4.1,	EU	5.1,	EU	5.3,	
EU	5.4	

LO	1.2.2,	LO	1.2.3,	LO	
1.3.1,	LO	2.2.2,	LO	4.1.1,	
LO	4.1.2,	LO	5.1.2,	LO	

5.3.1,	LO	5.4.1 

4C Drawing 
4D Mouse	Interaction 
4E Keyboard	Interaction 

4F Big	Picture Ethics	of	Digital	
Manipulation EU	7.3	 LO	7.3.1 

4G 

Image	Manipulation 

RGB	Color 

EU	1.2,	EU	1.3,	EU	2.2,	
EU	4.1,	EU	5.1,	EU	5.3,	

EU	5.4	

LO	1.2.2,	LO	1.2.3,	LO	
1.2.4,	LO	1.3.1,	LO	2.2.2,	
LO	4.1.1,	LO	4.1.2,	LO	
5.1.2,	LO	5.3.1,	LO	5.4.1 

4H Raster	Images 

4I Raster	Image	
Manipulation 

4J Encoding	Schemes 

4K Manipulating	Digital	
Images 

4L Unit	Project Image	Filter	Project	
(cont.) 

EU	1.2,	EU	1.3,	EU	3.3,	
EU	5.1,	EU	5.4	

LO	1.2.2,	LO	1.2.3,	LO	
1.2.4,LO	1.3.1,LO	3.3.1,LO	
5.1.2,	LO	5.1.3,	LO	5.4.1 

4M 
Audio	Manipulation 

Digital	Audio 
EU	1.3,	EU	3.3,	EU	4.1,	

EU	5.1,	EU	7.3	

LO	1.3.1,	LO	3.3.1,	LO	
4.1.1,	LO	4.1.2,	LO	5.1.2,	

LO	7.3.1 
4N Audio	Processing 
4O Audio	Compression 

4P Big	Picture Intellectual	Property	
Rights EU	7.3	 LO	7.3.1 

4Q 
Unit	Project Image	Filter	Project	

(cont.) 
EU	1.2,	EU	1.3,	EU	3.3,	

EU	5.1,	EU	5.4	

LO	1.2.2,	LO	1.2.3,	LO	
1.2.4,LO	1.3.1,LO	3.3.1,LO	
5.1.2,	LO	5.1.3,	LO	5.4.1 4R 

4S Unit	Exam Unit	4	Exam 
EU	1.2,	EU	1.3,	EU	2.2,	
EU	3.3,	EU	4.1,	EU	5.1,	
EU	5.3,	EU	5.4,	EU	7.3	

LO	1.2.2,	LO	1.2.3,	LO	
1.2.4,	LO	1.3.1,	LO	2.2.2,	
LO	3.3.1,	LO	4.1.1,	LO	

4.1.2,	LO	5.1.1,	LO	5.1.2,	
LO	5.1.3,	LO	5.3.1,	LO	

5.4.1,	LO	7.3.1 

4T Unit	Project Project	Presentations EU	1.2,	EU	1.3,	EU	3.3,	
EU	5.1,	EU	5.4	

LO	1.2.2,	LO	1.2.3,	LO	
1.2.4,LO	1.3.1,LO	3.3.1,LO	
5.1.2,	LO	5.1.3,	LO	5.4.1 
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Unit	Description	

Building	upon	their	earlier,	visual	programming	experiences	with	Scratch,	this	unit	guides	
students	through	the	transition	to	programming	in	a	high-level,	procedural	language	through	a	
brief	an	introduction	to	Processing.	By	familiarizing	themselves	with	a	text-based	environment	
that	more	closely	reflects	the	actual	programming	tools	used	in	industry,	such	as	Java,	C++,	or	
Python,	students	will	be	better	equipped	for	continuing	their	studies	in	computer	science	
beyond	the	scope	of	this	course.	

With	the	help	of	Processing's	graphical	programming	model	that	is	designed	to	simplify	the	task	
of	creating	sophisticated,	visual	artifacts,	students	will	explore	the	characteristics	of	the	RGB	
color	model	and	its	use	in	encoding	digital	images.	For	the	unit	project,	they	will	apply	these	
concepts	toward	the	implementation	of	a	series	of	algorithmic	filters	for	digitally	modifying	
images	to	achieve	various	visual	effects.	Finally,	students	will	also	investigate	the	methods	of	
representing	and	modifying	digital	audio,	including	Auto-Tune	and	audio	compression.	

Unit	Coverage 

● Big	Ideas:	BI	1,	BI	2,	BI	3,	BI	4,	BI	5,	BI	7	
● Enduring	Understandings:	EU	1.2,	EU	1.3,	EU	2.2,	EU	3.3,	EU	4.1,	EU	5.1,	EU	5.3,	EU	5.4,	

EU	7.3	
● Learning	Objectives:	LO	1.2.2	[P2],	LO	1.2.3	[P2],	LO	1.2.4	[P6],	LO	1.3.1	[P2],	LO	2.2.2	

[P3],	LO	3.3.1	[P4],	LO	4.1.1	[P2],	LO	4.1.2	[P5],	LO	5.1.1	[P2],	LO	5.1.2	[P2],	LO	5.1.3	[P6],	
LO	5.3.1	[P3],	LO	5.4.1	[P4],	LO	7.3.1	[P4]	

● Computational	Thinking	Practices:	P2,	P3,	P4,	P5,	P6	

Unit	Topics	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR1f]	[CR2a]	[CR2b]	[CR2c]	[CR2d]	[CR2e]	[CR2g]	
● Procedural	Programming	[EU	1.2,	EU	1.3,	EU	2.2,	EU	4.1,	EU	5.1,	EU	5.3,	EU	5.4]	[LO	

1.2.2	[P2],	LO	1.2.3	[P2],	LO	1.3.1	[P2],	LO	2.2.2	[P3],	LO	4.1.1	[P2],	LO	4.1.2	[P5],	LO	
5.1.2	[P2],	LO	5.3.1	[P3],	LO	5.4.1	[P4]]	

○ Students	will	explore	the	capabilities	of	a	text-based	programming	language	
(Processing).	

○ Students	will	compare	and	contrast	the	programming	capabilities	of	a	visual	
programming	language	(Scratch)	with	those	of	a	text-based	programming	
language	(Processing).	

○ Students	will	write	programs	that	make	use	of	parameterized	methods	to	invoke	
specific	behaviors.	

○ Students	will	understand	the	importance	of	using	proper	punctuation	and	syntax	
when	coding	in	a	text-based	programming	language.	

○ Students	will	use	event	handlers	to	animate	on-screen	effects	and	respond	to	
mouse	and	keyboard	input.	

○ Students	will	write	code	using	common	programming	constructs	like	conditional	
if()	for	selection	and	while()	loops	for	iteration.	
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● Image	Manipulation	[EU	1.2,	EU	1.3,	EU	2.2,	EU	4.1,	EU	5.1,	EU	5.3,	EU	5.4]	[LO	1.2.2	
[P2],	LO	1.2.3	[P2],	LO	1.2.4	[P6],	LO	1.3.1	[P2],	LO	2.2.2	[P3],	LO	4.1.1	[P2],	LO	4.1.2	[P5],	
LO	5.1.2	[P2],	LO	5.3.1	[P3],	LO	5.4.1	[P4]]	

○ Students	will	examine	the	structure	of	raster	images	as	compositions	of	
individual	pixels.	

○ Students	will	explore	various	methods	of	representing	color,	including	RGB,	
CMYK,	and	HSV.	

○ Students	will	explore	the	various	colors	that	can	be	produced	by	the	
combination	of	different	ratios	of	red,	green,	and	blue	light.	

○ Students	will	modify	the	color	channels	of	pixels	in	an	image	to	produce	a	variety	
of	effects.	

○ Students	will	design	algorithms	for	modifying	the	pixels	in	an	image	in	prescribed	
ways	to	create	custom	image	filters.	

○ Students	will	explore	the	difference	between	lossy	and	lossless	encoding	
schemes	of	several	common	image	file	formats.	

● Audio	Manipulation	[EU	1.3,	EU	3.3,	EU	4.1,	EU	5.1,	EU	7.3]	[LO	1.3.1	[P2],	LO	3.3.1	[P4],	
LO	4.1.1	[P2],	LO	4.1.2	[P5],	LO	5.1.2	[P2],	LO	7.3.1	[P4]]	

○ Students	will	analyze	the	differences	between	analog	and	digital	sound.	
○ Students	will	explore	the	roles	that	sampling	rate	and	bit	depth	play	in	

determining	the	quality	of	digitized	sound.	
○ Students	will	explore	methods	of	programmatically	generating	digital	audio.	
○ Students	will	explore	methods	of	programmatically	altering	and	modifying	digital	

audio	by	adjusting	volume,	pitch,	and	sampling	rate.	
○ Students	will	explore	the	methods	and	effects	of	compression	algorithms	in	

reducing	the	amount	of	data	needed	to	represent	an	audio	sample.	
● Big	Picture	[EU	7.3]	[LO	7.3.1	[P4]]	

○ Students	will	explore	the	positive	and	negative	consequences	of	digitally	altering	
images.	

○ Students	will	discuss	the	ethics	of	digitally	manipulating	images,	especially	in	the	
context	of	journalism.	

○ Students	will	discuss	the	issues	related	to	intellectual	property.	
○ Students	will	explore	the	limitations	and	rights	associated	with	a	number	of	

common	licenses,	including	Creative	Commons.	

Unit	Project	[CR1b]	[CR1f]	[CR2a]	[CR2e]	
● Image	Filter	Project	

○ Students	will	utilize	pair	programming	to	design	and	implement	a	program	for	
filtering	digital	images.	[EU	1.2,	EU	3.3,	EU	5.1]	[LO	1.2.2	[P2],	LO	1.2.3	[P2],	LO	
1.2.4	[P6],	LO	3.3.1	[P4],	LO	5.1.2	[P2],	LO	5.1.3	[P6]]	

○ Using	the	Processing	programming	language,	students	will	develop	code	to	
systematically	transform	an	image	by	mathematically	manipulating	its	bits,	pixel	
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by	pixel.	[EU	1.2,	EU	1.3,	EU	3.3,	EU	5.1]	[LO	1.2.2	[P2],	LO	1.2.3	[P2],	LO	1.3.1	
[P2],	LO	3.3.1	[P4],	LO	5.1.2	[P2]]	

○ Students	will	write	documentation	detailing	the	use	of	their	program	and	its	
features	using	appropriate	terminology.	[EU	5.1,	EU	5.4]	[LO	5.1.2	[P2],	LO	5.4.1	
[P4]]	

○ Students	will	explain	their	design	and	implementation	choices	by	demonstrating	
and	sharing	their	finished	programs	with	their	peers.	[EU	1.2,	EU	5.1]	[LO	1.2.4	
[P6],	LO	5.1.3	[P6]]	

Unit	Readings	
● Blown	to	Bits	(Abelson,	Ledeen,	Lewis).	Chapter	6:	Balance	Toppled	–	Who	Owns	the	

Bits?	

Unit	Assessments	
● Minor	exercises	addressing	specific	unit	topics	and	objectives	
● Formally	assessed,	multiple-choice	test	addressing	unit	objectives	(single-	and	multiple-

select	questions)	
● Rubric-assessed,	individual	and/or	collaborative	unit	project	demonstrating	mastery	of	

unit	objectives	

Unit	Objectives	
● Big	Idea	1:	Creativity	

○ Create	a	computational	artifact	using	computing	tools	and	innovative,	non-
traditional	techniques	to	solve	a	problem.	[EK	1.2.2A,	EK	1.2.2B]	[P2]	

○ Create	a	computational	artifact	by	combining	and	modifying	existing	artifacts	to	
show	personal	expression	of	ideas.	[EK	1.2.3A,	EK	1.2.3C]	[P2]	

○ Use	computational	tools	to	create	or	modify	a	computational	artifact	with	
enhanced	detail	and	precision.	[EK	1.2.3B]	[P2]	

○ Use	appropriate	interpersonal	skills,	communication,	and	group	decision-making	
to	create	an	enhanced,	collaborative	computational	artifact.	[EK	1.2.4C,	EK	
1.2.4D]	[P6]	

○ Create	a	collaborative	computational	artifact	that	reflects	the	diverse	talents	and	
personal	ideas	of	all	group	members.	[EK	1.2.4E,	EK	1.2.4F]	[P6]	

○ Identify	how	the	creation	of	digital	effects,	images,	audio,	video,	and	animations	
has	transformed	industries.	[EK	1.3.1A]	[P2]	

○ Use	computing	tools	to	create	digital	audio	and	music	by	synthesizing,	sampling,	
recording,	layering,	and/or	looping	sounds.	[EK	1.3.1B]	[P2]	

○ Use	computing	tools	to	create	digital	images	by	generating	pixel	patterns,	
manipulating	digital	images,	or	combining	images.	[EK	1.3.1C]	[P2]	

○ Use	appropriate	software	and	image	editing	tools	to	create	digital	effects	and	
animations.	[EK	1.3.1D]	[P2]	
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○ Use	computing	tools	to	enable	creative	exploration	of	digital	images	and/or	
sounds.	[EK	1.3.1E]	[P2]	

● Big	Idea	2:	Abstraction	
○ Develop	software	using	multiple	levels	of	abstraction,	including	constants,	

expressions,	statements,	procedures,	and	libraries,	to	more	effectively	apply	
available	resources	and	tools	to	solve	problems.	[EK	2.2.2A,	EK	2.2.2B]	[P3]	

● Big	Idea	3:	Data	and	Information	
○ Analyze	the	different	trade-offs	between	lossy	and	lossless	compression	

techniques	for	storing	and	transmitting	data.	[EK	3.3.1C,	EK	3.3.1D,	EK	3.3.1E]	
[P4]	

● Big	Idea	4:	Algorithms	
○ Develop	an	algorithm	using	sequencing,	selection,	and	iteration.	[EK	4.1.1A,	EK	

4.1.1B,	EK	4.1.1C,	EK	4.1.1D]	[P2]	
○ Develop	an	algorithm	that	uses	or	combines	existing,	standard	algorithms	to	

ensure	correctness	of	the	resulting	solution.	[EK	4.1.1E,	EK	4.1.1F,	EK	4.1.1G]	[P2]	
○ Explain	how	natural	language,	pseudocode,	and	visual	and	textual	programming	

languages	can	all	be	used	to	express	an	algorithm.	[EK	4.1.2A,	EK	4.1.2H]	[P5]	
○ Explain	how	different	languages	are	better	suited	than	others	for	expressing	

algorithms	in	specific	problem	domains.	[EK	4.1.2D,	EK	4.1.2E]	[P5]	
● Big	Idea	5:	Programming	

○ Identify	ways	that	advances	in	computing	have	enabled	creativity	in	other	fields.	
[EK	5.1.1F]	[P2]	

○ Develop	a	large,	correct	program	using	an	iterative	process	that	incrementally	
combines	tested	program	components.	[EK	5.1.2A,	EK	5.1.2B,	EK	5.1.2C]	[P2]	

○ Provide	documentation	about	program	components,	such	as	blocks	and	
procedures,	to	maintain	correct	programs	when	working	individually	or	
collaboratively	with	other	programmers.	[EK	5.1.2D,	EK	5.1.2E,	EK	5.1.2F]	[P2]	

○ Develop	a	program	using	appropriate	knowledge	of	and	skill	in	the	development	
process,	including	designing,	implementing,	testing,	debugging,	and	maintaining	
programs.	[EK	5.1.2I,	EK	5.1.2J]	[P2]	

○ Use	collaboration	to	facilitate	multiple	perspectives	in	developing	ideas	for	
solving	problems	by	programming.	[EK	5.1.3B]	[P6]	

○ Use	abstraction	to	create	named,	parameterized,	and	reusable	blocks	of	
programming	in	order	to	reduce	the	complexity	of	writing	and	maintaining	a	
program.	[EK	5.3.1A,	EK	5.3.1B,	EK	5.3.1C,	EK	5.3.1D]	[P3]	

○ Use	parameterization	to	generalize	specific	solutions	and	allow	a	single	function	
to	be	used	in	place	of	duplicated	code.	[EK	5.3.1E,	EK	5.3.1F,	EK	5.3.1G]	[P3]	

○ Use	well-documented	application	program	interfaces	(APIs)	and	libraries	to	
connect	software	components	and	to	simplify	complex	programming.	[EK	
5.3.1M,	EK	5.3.1N,	EK	5.3.1O]	[P3]	

○ Use	good	programming	style,	such	as	meaningful	names	for	variables	and	
procedures,	shorter	code	blocks,	and	non-duplicated	code,	in	order	to	improve	
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the	determination	of	program	correctness.	[EK	5.4.1A,	EK	5.4.1B,	EK	5.4.1C,	EK	
5.4.1D]	[P4]	

○ Debug	a	program	by	locating	and	correcting	errors.	[EK	5.4.1E]	[P4]	
○ Describe	the	functionality	of	a	program	at	a	high	level	in	terms	of	what	it	does	

and	how	a	user	interacts	with	it	and	provide	examples	of	intended	behavior	on	
specific	inputs	in	order	to	find	program	errors.	[EK	5.4.1F,	EK	5.4.1G,	EK	5.4.1L,	
EK	5.4.1M,	EK	5.4.1N]	[P4]	

○ Use	visual	displays	(or	different	modalities)	of	program	state	to	help	in	finding	
errors.	[EK	5.4.1H]	[P4]	

○ Justify	a	program's	correctness	by	explaining	how	it	meets	its	specifications.	[EK	
5.4.1I,	EK	5.4.1J]	[P4]	

○ Demonstrate	the	correctness	of	a	program	by	demonstrating	correctness	of	its	
components,	including	code	blocks	and	procedures.	[EK	5.4.1K]	[P4]	

● Big	Idea	7:	Global	Impact	
○ Analyze	the	legal	and	ethical	concerns	raised	by	innovations,	access,	and	

censorship	of	digital	content.	[EK	7.3.1A,	EK	7.3.1B,	EK	7.3.1C,	EK	7.3.1D,	EK	
7.3.1E]	[P4]	

○ Analyze	the	intellectual	property	and	copyright	concerns	with	digital	
information,	audio,	video,	and	textual	content.	[EK	7.3.1N,	EK	7.3.1O,	EK	7.3.1P]	
[P4]	
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Unit	Schedule	

Day Topic Lessons Enduring	
Understandings	

Learning	
Objectives 

5A Unit	Project TEDxKinda	Project 
EU	1.2,	EU	2.3,	EU	3.1,	
EU	3.2,	EU	5.1,	EU	7.1,	
EU	7.2,	EU	7.3,	EU	7.5	

LO	1.2.4,	LO	2.3.2,	LO	
3.1.1,	LO	3.1.2,	LO	3.1.3,	
LO	3.2.1,	LO	3.2.2,	LO	

5.1.1,	LO	5.1.3,	LO	7.1.2,	
LO	7.2.1,	LO	7.3.1,	LO	

7.5.1,	LO	7.5.2 
5B 

Data	Science 

Introduction	to	Big	Data 
EU	3.1,	EU	3.2,	EU	5.1,	

EU	7.1,	EU	7.2	

LO	3.1.1,	LO	3.1.3,	LO	
3.2.1,	LO	5.1.1,	LO	7.1.2,	

LO	7.2.1 
5C Usability	and	Usefulness	

of	Data 
5D Data	Visualization 

5E Coding	Skills Automatic	Summarization EU	3.1,	EU	3.2,	EU	5.1	 LO	3.1.1,	LO	3.1.3,	LO	
3.2.1,	LO	5.1.1 

5F Unit	Project TEDxKinda	Project	(cont.) 
EU	1.2,	EU	2.3,	EU	3.1,	
EU	3.2,	EU	5.1,	EU	7.1,	
EU	7.2,	EU	7.3,	EU	7.5	

LO	1.2.4,	LO	2.3.2,	LO	
3.1.1,	LO	3.1.2,	LO	3.1.3,	
LO	3.2.1,	LO	3.2.2,	LO	

5.1.1,	LO	5.1.3,	LO	7.1.2,	
LO	7.2.1,	LO	7.3.1,	LO	

7.5.1,	LO	7.5.2 
5G 

Data	Aggregation 
Collection 

EU	3.1,	EU	3.2,	EU	3.3	 LO	3.1.1,	LO	3.2.1,	LO	
3.2.2,	LO	3.3.1 5H Extraction 

5I Storage 

5J Unit	Project TEDxKinda	Project	(cont.) 
EU	1.2,	EU	2.3,	EU	3.1,	
EU	3.2,	EU	5.1,	EU	7.1,	
EU	7.2,	EU	7.3,	EU	7.5	

LO	1.2.4,	LO	2.3.2,	LO	
3.1.1,	LO	3.1.2,	LO	3.1.3,	
LO	3.2.1,	LO	3.2.2,	LO	

5.1.1,	LO	5.1.3,	LO	7.1.2,	
LO	7.2.1,	LO	7.3.1,	LO	

7.5.1,	LO	7.5.2 

5K Big	Picture Data	Breaches EU	3.2,	EU	3.3,	EU	5.1,	
EU	7.3	

LO	3.2.2,	LO	3.3.1,	LO	
5.1.1,	LO	7.3.1 

5L 

Data	Analysis 

Statistical	Analysis 
EU	2.3,	EU	3.1,	EU	3.2,	

EU	4.2,	EU	7.2	

LO	2.3.2,	LO	3.1.1,	LO	
3.1.3,	LO	3.2.1,	LO	3.2.2,	

LO	4.2.4,	LO	7.2.1 

5M Data	Mining 

5N Clustering	and	
Classification 

5O Big	Picture Crowdsourcing EU	3.1,	EU	3.2,	EU	7.1,	
EU	7.2	

LO	3.1.1,	LO	3.1.2,	LO	
3.2.1,	LO	3.2.2,	LO	7.1.2,	

LO	7.2.1 
5P 

Unit	Project TEDxKinda	Project	(cont.) 
EU	1.2,	EU	2.3,	EU	3.1,	
EU	3.2,	EU	5.1,	EU	7.1,	
EU	7.2,	EU	7.3,	EU	7.5	

LO	1.2.4,	LO	2.3.2,	LO	
3.1.1,	LO	3.1.2,	LO	3.1.3,	
LO	3.2.1,	LO	3.2.2,	LO	

5.1.1,	LO	5.1.3,	LO	7.1.2,	

5Q 

5R 
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LO	7.2.1,	LO	7.3.1,	LO	
7.5.1,	LO	7.5.2 

5S Unit	Exam Unit	5	Exam 

EU	1.2,	EU	2.3,	EU	3.1,	
EU	3.2,	EU	3.3,	EU	4.2,	
EU	5.1,	EU	7.1,	EU	7.2,	

EU	7.3	

LO	1.2.4,	LO	2.3.2,	LO	
3.1.1,	LO	3.1.2,	LO	3.1.3,	
LO	3.2.1,	LO	3.2.2,	LO	

3.3.1,	LO	4.2.4,	LO	5.1.1,	
LO	5.1.3,	LO	7.1.2,	LO	

7.2.1,	LO	7.3.1 

5T Unit	Project Project	Presentations 
EU	1.2,	EU	2.3,	EU	3.1,	
EU	3.2,	EU	5.1,	EU	7.1,	
EU	7.2,	EU	7.3,	EU	7.5	

LO	1.2.4,	LO	2.3.2,	LO	
3.1.1,	LO	3.1.2,	LO	3.1.3,	
LO	3.2.1,	LO	3.2.2,	LO	

5.1.1,	LO	5.1.3,	LO	7.1.2,	
LO	7.2.1,	LO	7.3.1,	LO	

7.5.1,	LO	7.5.2 

Unit	Description	

One	of	the	most	powerful	applications	of	computational	thinking	relates	to	the	creation	and	
analysis	of	large	data	sets.	In	this	unit,	students	will	explore	the	complete	set	of	processes	and	
techniques	that	are	involved	in	collecting	large	volumes	of	raw	data	and	extracting	new	and	
useful	information.	Students	will	look	at	a	variety	of	ways	that	data	scientists	use	techniques	
such	as	statistical	analysis,	data	mining,	clustering,	classification,	and	automatic	summarization	
to	construct	and	visualize	new	knowledge.	And	finally,	using	these	techniques	themselves,	
students	will	perform	their	own	analysis	on	a	sample	data	set	to	discover	new	insights,	which	
they	will	share	with	the	class	through	a	formal,	TED-style	presentation.	

Unit	Coverage 

● Big	Ideas:	BI	1,	BI	2,	BI	3,	BI	4,	BI	5,	BI	7	
● Enduring	Understandings:	EU	1.2,	EU	2.3,	EU	3.1,	EU	3.2,	EU	3.3,	EU	4.2,	EU	5.1,	EU	7.1,	

EU	7.2,	EU	7.3	
● Learning	Objectives:	LO	1.2.4	[P6],	LO	2.3.2	[P3],	LO	3.1.1	[P4],	LO	3.1.2	[P6],	LO	3.1.3	

[P5],	LO	3.2.1	[P1],	LO	3.2.2	[P3],	LO	3.3.1	[P4],	LO	4.2.4	[P4],	LO	5.1.1	[P2],	LO	5.1.3	[P6],	
LO	7.1.2	[P4],	LO	7.2.1	[P1],	LO	7.3.1	[P4]	

● Computational	Thinking	Practices:	P1,	P2,	P3,	P4,	P5,	P6	

Unit	Topics	[CR1a]	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR1f]	[CR2b]	[CR2c]	[CR2d]	[CR2e]	[CR2g]	
● Data	Science	[EU	3.1,	EU	3.2,	EU	5.1,	EU	7.1,	EU	7.2]	[LO	3.1.1	[P4],	LO	3.1.3	[P5],	LO	

3.2.1	[P1],	LO	5.1.1	[P2],	LO	7.1.2	[P4],	LO	7.2.1	[P1]]	
○ Students	will	relate	the	impact	of	computing	to	ubiquitous	and	large-scale	data	

processing.	
○ Students	will	explore	the	ways	that	patterns	within	large	data	sets	can	be	used	in	

a	predictive	manner.	
○ Students	will	discuss	the	risks	and	benefits	of	drawing	conclusions	from	patterns	

found	in	large	data	sets.		



UTeach	CS	Principles	 	 Course	Syllabus	and	Planning	Guide	(2016-2017)	
Syllabus	ID	#1648112v1 

Unit	5:	Big	Data	 APPLICATION	

UTeach	Computer	Science	–	http://uteachcs.org	 44 

○ Students	will	combine	visuals,	content	knowledge,	and	interaction	to	create	a	
dynamic	infographic	that	clearly	communicates	discrete	information	about	a	
data	set.	

○ Students	will	identify	the	characteristics	that	differentiate	usable	data	from	
unusable	data.	

○ Students	will	identify	the	characteristics	that	differentiate	useful	data	from	
useless	data.	

● Data	Aggregation	[EU	3.1,	EU	3.2,	EU	3.3]	[LO	3.1.1	[P4],	LO	3.2.1	[P1],	LO	3.2.2	[P3],	LO	
3.3.1	[P4]]	

○ Students	will	explore	the	purposes	of	various	processing	tasks,	including	
collection,	knowledge	extraction,	and	data	storage.	

○ Students	will	identify	multiple	techniques	for	data	collection,	both	on	and	off	of	
the	Internet.	

○ Students	will	analyze	the	characteristics	of	structured	and	unstructured	data.	
○ Students	will	extract	structured	information	from	unstructured	data.	
○ Students	will	examine	methods	of	extracting	information	from	online	sources,	

including	structured	and	unstructured	search	engines,	screen	scrapers,	and	
spiders.	

○ Students	will	explore	the	basic	features	and	functionality	of	modern	relational	
databases.	

○ Students	will	debate	the	implications	of	large-scale	data	storage	and	data	
persistence	on	privacy	and	utility,	including	the	costs	associated	with	each.	

● Data	Analysis	[EU	2.3,	EU	3.1,	EU	3.2,	EU	4.2,	EU	7.2]	[LO	2.3.2	[P3],	LO	3.1.1	[P4],	LO	
3.1.3	[P5],	LO	3.2.1	[P1],	LO	3.2.2	[P3],	LO	4.2.4	[P4],	LO	7.2.1	[P1]]	

○ Students	will	analyze	the	tradeoff	of	utility	and	confidence	in	descriptive,	
predictive,	and	prescriptive	data	analysis.	

○ Students	will	investigate	traditional	statistical	hypothesis	testing	and	exploratory	
data	analysis.	

○ Students	will	investigate	the	use	of	data	mining	in	the	discovery	of	patterns	in	
large	data	sets.	

○ Students	will	examine	the	use	of	cluster	analysis	and	data	classification	in	the	
processing	of	large	data	sets.	

● Coding	Skills	[EU	3.1,	EU	3.2,	EU	5.1]	[LO	3.1.1	[P4],	LO	3.1.3	[P5],	LO	3.2.1	[P1],	LO	5.1.1	
[P2]]	

○ Students	will	use	automatic	summarization	tools	to	create	computer-generated	
summaries	of	a	large	data	set.	

● Big	Picture	[EU	3.1,	EU	3.2,	EU	3.3,	EU	5.1,	EU	7.1,	EU	7.2,	EU	7.3]	[LO	3.1.1	[P4],	LO	3.1.2	
[P6],	LO	3.2.1	[P1],	LO	3.2.2	[P3],	LO	3.3.1	[P4],	LO	5.1.1	[P2],	LO	7.1.2	[P4],	LO	7.2.1	[P1],	
LO	7.3.1	[P4]]	

○ Students	will	examine	the	security	risks	and	responsibilities	assumed	by	
companies	that	collect	and	store	sensitive	personal	data.		

○ Students	will	examine	the	causes	and	impact	of	data	breaches	involving	sensitive	
personal	data.	



UTeach	CS	Principles	 	 Course	Syllabus	and	Planning	Guide	(2016-2017)	
Syllabus	ID	#1648112v1 

Unit	5:	Big	Data	 APPLICATION	

UTeach	Computer	Science	–	http://uteachcs.org	 45 

○ Students	will	apply	the	technique	of	crowdsourcing	to	a	novel	data	collection	
problem.	

Unit	Project	[CR1a]	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR1f]	[CR2a]	[CR2b]	[CR2c]	[CR2e]	
[CR2g]	

● TEDxKinda	Project	
○ Students	will	collaborate	in	groups	to	analyze	public	data	sets	and	extract	

insightful	information	and	new	knowledge	using	a	number	of	big	data	analysis	
techniques	and	tools.	[EU	1.2,	EU	2.3,	EU	3.1,	EU	3.2,	EU	5.1,	EU	7.1]	[LO	1.2.4	
[P6],	LO	2.3.2	[P3],	LO	3.1.1	[P4],	LO	3.1.3	[P5],	LO	3.2.1	[P1],	LO	3.2.2	[P3],	LO	
5.1.3	[P6],	LO	7.1.2	[P4]]	

○ Students	will	evaluate	and	justify	the	appropriateness	of	their	chosen	data	set(s).	
[EU	3.1,	EU	3.2,	EU	7.1,	EU	7.2,	EU	7.3,	EU	7.5]	[LO	3.1.2	[P6],	LO	3.2.1	[P1],	LO	
3.2.2	[P3],	LO	7.1.2	[P4],	LO	7.2.1	[P1],	LO	7.3.1	[P4],	LO	7.5.2	[P5]]	

○ Students	will	construct	informative	and	aesthetically	pleasing	data	visualizations.	
[EU	1.2,	EU	3.1]	[LO	1.2.4	[P6],	LO	3.1.1	[P4],	LO	3.1.3	[P5]]	

○ Students	will	write	a	script	and	prepare	speaker	notes	for	a	formal	presentation	
of	their	findings.	[EU	3.1]	[LO	3.1.3	[P5]]	

○ Students	will	cite	all	online	and	print	sources	used	in	their	research	and	
presentation	preparation.	[EU	7.5]	[LO	7.5.1	[P1]]	

○ Students	will	deliver	a	TED-style	presentation	discussing	their	data	analysis	and	
findings	using	appropriate	terminology.	[EU	5.1,	EU	7.1]	[LO	5.1.1	[P2],	LO	7.1.2	
[P4]]	

Unit	Readings	
● Blown	to	Bits	(Abelson,	Ledeen,	Lewis).	Chapter	2:	Naked	in	the	Sunlight	–	Privacy	Lost,	

Privacy	Abandoned	

Unit	Assessments	
● Minor	exercises	addressing	specific	unit	topics	and	objectives	
● Formally	assessed,	multiple-choice	test	addressing	unit	objectives	(single-	and	multiple-

select	questions)	
● Rubric-assessed,	individual	and/or	collaborative	unit	project	demonstrating	mastery	of	

unit	objectives	

Unit	Objectives	
● Big	Idea	1:	Creativity	

○ Use	appropriate	collaboration	tools	and	techniques	to	create	a	computational	
artifact.	[EK	1.2.4A,	EK	1.2.4B]	[P6]	

● Big	Idea	2:	Abstraction	
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○ Use	models	and	simulations	to	form	and	refine	hypotheses	and	generate	new	
knowledge	about	the	objects	or	phenomena	being	modeled.	[EK	2.3.2A,	EK	
2.3.2B,	EK	2.3.2C,	EK	2.3.2D]	[P3]	

○ Use	simulations	to	test	hypotheses	without	the	constraints	of	the	real	world.	[EK	
2.3.2E]	[P3]	

○ Use	extensive	and	rapid	testing	of	models	to	accurately	reflect	the	objects	or	
phenomena	being	modeled.	[EK	2.3.2F,	EK	2.3.2H]	[P3]	

○ Design	simulations	that	are	appropriate	for	the	time	and	resource	constraints	of	
the	phenomena	being	modeled.	[EK	2.3.2G]	[P3]	

● Big	Idea	3:	Data	and	Information	
○ Use	computers	in	an	iterative	and	interactive	way	to	process	digital	information	

and	gain	insight	and	knowledge.	[EK	3.1.1A]	[P4]	
○ Use	computational	processes	to	filter	and	clean	up	digital	information.	[EK	

3.1.1B]	[P4]	
○ Use	computers	to	process	information	through	the	combining	of	data	sources	

and	the	clustering	and	classification	of	data.	[EK	3.1.1C]	[P4]	
○ Use	computational	tools	to	translate	and	transform	digitally	represented	

information	to	reveal	patterns	within	the	data.	[EK	3.1.1D,	EK	3.1.1E]	[P4]	
○ Use	collaboration	to	share	multiple	perspectives,	experiences,	and	skill	sets	to	

generate	greater	insight	and	knowledge	than	can	be	obtained	when	working	
alone.	[EK	3.1.2A,	EK	3.1.2B,	EK	3.1.2F]	[P6]	

○ Use	face-to-face	and	online	collaborative	tools	on	data-driven	problems	to	
facilitate	processing	information	and	generating	greater	insight	and	knowledge.	
[EK	3.1.2C,	EK	3.1.2E]	[P6]	

○ Use	collaboration	to	develop	and	test	hypotheses	and	answer	questions	in	order	
to	gain	greater	insight	and	knowledge.	[EK	3.1.2D]	[P6]	

○ Use	appropriate	visualization	tools	and	software	to	communicate	information	
about	data	via	tables,	diagrams,	and	textual	displays.	[EK	3.1.3A,	EK	3.1.3B]	[P5]	

○ Use	summarization,	transformation	of	information,	and	interactivity	to	
communicate	insight	and	knowledge	gained	from	data.	[EK	3.1.3C,	EK	3.1.3D,	EK	
3.1.3E]	[P5]	

○ Identify	the	challenges	for	extracting	information	and	the	opportunities	for	
identifying	trends	from	large	data	sets.	[EK	3.2.1A,	EK	3.2.1B]	[P1]	

○ Use	appropriate	search	and	filtering	tools	to	efficiently	find	and	make	connections	
with	information	in	large	data	sets.	[EK	3.2.1C,	EK	3.2.1D,	EK	3.2.1E]	[P1]	

○ Use	appropriate	software	tools,	such	as	spreadsheets	and	databases,	to	
efficiently	organize	and	find	trends	in	information.	[EK	3.2.1F]	[P1]	

○ Use	metadata	to	add	descriptive	information	about	the	organization	or	contents	
of	an	image,	a	Web	page,	or	other	complex	objects	in	order	to	increase	the	
searchability	or	usefulness	of	the	data.	[EK	3.2.1G,	EK	3.2.1H,	EK	3.2.1I]	[P1]	

○ Use	large	data	sets	to	store,	retrieve,	and	computationally	process	information	such	
as	transactions,	measurements,	text,	sound,	images,	and	video.	[EK	3.2.2A]	[P3]	
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○ Identify	the	challenges	of	structuring,	storing,	processing	and	curating	large	data	
sets.	[EK	3.2.2B,	EK	3.2.2C]	[P3]	

○ Identify	the	challenges	of	maintaining	privacy	with	large	data	sets	that	contain	
personal	information.	[EK	3.2.2D]	[P3]	

○ Analyze	the	way	that	the	size	of	a	data	set	affects	its	scalability	and	the	
computational	and	analytical	techniques	required	to	effectively	store,	manage,	
transmit,	and	process	data.	[EK	3.2.2E,	EK	3.2.2F,	EK	3.2.2G,	EK	3.2.2H]	[P3]	

○ Analyze	how	security	and	privacy	concerns	involve	trade-offs	and	impact	the	
methods	of	storing	and	transmitting	information.	[EK	3.3.1A,	EK	3.3.1B,	EK	
3.3.1F]	[P4]	

● Big	Idea	4:	Algorithms	
○ Empirically	evaluate	an	algorithm	by	implementing	the	algorithm	and	running	it	

on	different	inputs.	[EK	4.2.4B]	[P4]	
● Big	Idea	5:	Programming	

○ Explain	how	a	computer	program	or	the	results	of	running	a	program	may	be	
rapidly	shared	with	a	large	number	of	users	and	can	have	widespread	impact	on	
individuals,	organizations,	and	society.	[EK	5.1.1E]	[P2]	

○ Use	collaboration	to	decrease	the	size	and	complexity	of	tasks	required	of	
individual	programmers	and	to	develop	program	components	independently.	[EK	
5.1.3A,	EK	5.1.3E]	[P6]	

● Big	Idea	7:	Global	Impact	
○ Explain	how	the	advantages	of	distributed	computing	and	crowdsourcing	affect	

the	ability	to	solve	large-scale	problems	related	to	digital	data	(e.g.,	"citizen	
science",	SETI@Home,	Amazon's	Mechanical	Turk,	etc.).	[EK	7.1.2A,	EK	7.1.2B,	EK	
7.1.2C,	EK	7.1.2D,	EK	7.1.2E,	EK	7.1.2F]	[P4]	

○ Explain	how	new	technologies	and	applications	are	made	possible	by	the	
proliferation	of	always-on	mobile	computers.	[EK	7.1.2G]	[P4]	

○ Explain	how	machine	learning	and	data	mining	have	enabled	innovations	in	
medicine,	business,	and	science.	[EK	7.2.1A]	[P1]	

○ Explain	how	computing	enables	innovation	and	creativity	in	scientific	and	other	
fields.	[EK	7.2.1B,	EK	7.2.1C,	EK	7.2.1G]	[P1]	

○ Explain	how	open	access	to	digital	information	and	scientific	databases	have	
benefited	scientific	researchers.	[EK	7.2.1D,	EK	7.2.1E]	[P1]	

○ Analyze	the	privacy	and	security	concerns	related	to	the	collection,	aggregation,	
and	use	of	personal	data.	[EK	7.3.1G,	EK	7.3.1H,	EK	7.3.1I,	EK	7.3.1J,	EK	7.3.1K,	EK	
7.3.1L,	EK	7.3.1M]	[P4]	

○ Use	online	databases	and	libraries	to	access	information.	[EK	7.5.1A]	[P1]	
○ Use	advanced	search	tools,	Boolean	logic,	and	key	words	to	focus	or	limit	

searches	to	desired	results.	[EK	7.5.1B]	[P1]	
○ Avoid	plagiarism	by	appropriately	acknowledging	sources.	[EK	7.5.1C]	[P1]	
○ Evaluate	the	credibility	and	relevance	of	sources	of	information.	[EK	7.5.2A,	EK	

7.5.2B]	[P5]	
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Unit	Schedule	

Day Topic Lessons Enduring	
Understandings	

Learning	
Objectives 

6A Unit	Project Future	Technology	
Project 

EU	1.1,	EU	1.2,	EU	5.1,	
EU	6.1,	EU	6.2,	EU	7.1,	

EU	7.4	

LO	1.1.1,	LO	1.2.4,	LO	
5.1.1,	LO	5.1.3,	LO	6.1.1,	
LO	6.2.1,	LO	6.2.2,	LO	

7.1.1,	LO	7.4.1 

6B 

Everyday	Computing 

Social	Networking	and	
Communication 

EU	7.1,	EU	7.4	 LO	7.1.1,	LO	7.4.1 6C Search,	Wikis,	Commerce,	
and	News 

6D Cloud	Computing 
6E The	Digital	Divide 

6F Unit	Project Future	Technology	
Project	(cont.) 

EU	1.1,	EU	1.2,	EU	5.1,	
EU	6.1,	EU	6.2,	EU	7.1,	

EU	7.4	

LO	1.1.1,	LO	1.2.4,	LO	
5.1.1,	LO	5.1.3,	LO	6.1.1,	
LO	6.2.1,	LO	6.2.2,	LO	

7.1.1,	LO	7.4.1 
6G Big	Picture Silos	and	Walled	Gardens EU	7.4	 LO	7.4.1 
6H 

The	Internet 
Network	Infrastructure 

EU	6.1,	EU	6.2	 LO	6.1.1,	LO	6.2.1,	LO	
6.2.2 6I Communication	Protocols 

6J World	Wide	Web 

6K Unit	Project Future	Technology	
Project	(cont.) 

EU	1.1,	EU	1.2,	EU	5.1,	
EU	6.1,	EU	6.2,	EU	7.1,	

EU	7.4	

LO	1.1.1,	LO	1.2.4,	LO	
5.1.1,	LO	5.1.3,	LO	6.1.1,	
LO	6.2.1,	LO	6.2.2,	LO	

7.1.1,	LO	7.4.1 
6L Big	Picture Net	Neutrality EU	7.4	 LO	7.4.1 
6M 

Innovations	in	Computing 

Pioneers	in	Computing 

EU	7.1,	EU	7.4	 LO	7.1.1,	LO	7.4.1 6N Distributed	Computing 

6O Ethics	of	Autonomous	
Technology 

6P Coding	Skills Inventing	the	Future EU	7.1,	EU	7.4	 LO	7.1.1,	LO	7.4.1 
6Q 

Unit	Project Future	Technology	
Project	(cont.) 

EU	1.1,	EU	1.2,	EU	5.1,	
EU	6.1,	EU	6.2,	EU	7.1,	

EU	7.4	

LO	1.1.1,	LO	1.2.4,	LO	
5.1.1,	LO	5.1.3,	LO	6.1.1,	
LO	6.2.1,	LO	6.2.2,	LO	

7.1.1,	LO	7.4.1 
6R 

6S Unit	Exam Unit	6	Exam EU	6.1,	EU	6.2,	EU	7.1,	
EU	7.4	

LO	6.1.1,	LO	6.2.1,	LO	
6.2.2,	LO	7.1.1,	LO	7.4.1 

6T Unit	Project Project	Presentations 
EU	1.1,	EU	1.2,	EU	5.1,	
EU	6.1,	EU	6.2,	EU	7.1,	

EU	7.4	

LO	1.1.1,	LO	1.2.4,	LO	
5.1.1,	LO	5.1.3,	LO	6.1.1,	
LO	6.2.1,	LO	6.2.2,	LO	

7.1.1,	LO	7.4.1 
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Unit	Description	

As	a	way	of	further	expanding	upon	the	applications	of	computer	science	in	the	advancement	
of	computational	technologies,	this	unit	aims	to	broaden	students'	awareness	of	the	computing	
tools	they	use	and	rely	on	every	day	and	to	encourage	them	to	start	thinking	about	the	
decisions	and	processes	that	go	into	the	creation	of	these	technologies.	

Students	will	begin	by	exploring	many	of	the	key	roles	that	technology	plays	in	their	lives,	
including	social	networking,	online	communication,	search,	commerce,	and	news	and	
examining	the	ways	these	ever-evolving	technologies	have	impacted	individuals	and	societies	in	
recent	years.	With	so	many	of	these	technologies	relying	on	the	Internet	to	connect	users	and	
data	across	varied	and	remote	locations,	the	students	will	then	"take	a	peek	under	the	hood"	to	
examine	the	systems	and	protocols	that	make	up	the	global	infrastructure	of	the	Internet.	
Finally,	students	will	turn	their	attention	to	the	past,	present,	and	future	of	computing	to	begin	
imagining	the	technology	that	might	exist	in	their	future	and	the	role	that	they	might	play	in	
bringing	it	about.	

Unit	Coverage 

● Big	Ideas:	BI	1,	BI	5,	BI	6,	BI	7	
● Enduring	Understandings:	EU	1.1,	EU	1.2,	EU	5.1,	EU	6.1,	EU	6.2,	EU	7.1,	EU	7.4	
● Learning	Objective:	LO	1.1.1	[P2],	LO	1.2.4	[P6],	LO	5.1.1	[P2],	LO	5.1.3	[P6],	LO	6.1.1	

[P3],	LO	6.2.1	[P5],	LO	6.2.2	[P4],	LO	7.1.1	[P4],	LO	7.4.1	[P1]	
● Computational	Thinking	Practices:	P1,	P2,	P3,	P4,	P5,	P6	

Unit	Topics	[CR1a]	[CR1c]	[CR1d]	[CR1e]	[CR2f]	[CR2g]	
● Everyday	Computing	[EU	7.1,	EU	7.4]	[LO	7.1.1	[P4],	LO	7.4.1	[P1]]	

○ Students	will	explore	the	ways	that	innovations	in	digital	technology	can	impact	
the	lives	of	individuals	and	communities.	

○ Students	will	analyze	the	role	that	digital	technology	plays	in	their	everyday	lives.	
○ Students	will	analyze	the	role	that	digital	technology	plays	in	their	social	

communications	and	interactions.	
○ Students	will	explore	the	impact	that	instant	access	to	global	search,	news,	and	

information	has	had	on	individuals	and	communities.	
○ Students	will	analyze	the	benefits	and	risks	of	cloud	computing.	
○ Students	will	investigate	the	socioeconomic	causes	and	effects	related	to	the	

digital	divide.		
● The	Internet	[EU	6.1,	EU	6.2]	[LO	6.1.1	[P3],	LO	6.2.1	[P5],	LO	6.2.2	[P4]]	

○ Students	will	examine	the	overall	design	and	architecture	of	the	Internet.	
○ Students	will	explore	the	role	of	servers,	routers,	gateways,	and	clients.	
○ Students	will	examine	the	domain	name	system	and	its	role	in	network	routing.	
○ Students	will	examine	a	number	of	standard	network	protocols,	including	IP,	

TCP,	UDP,	SMTP,	HTTP,	and	FTP.	
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○ Students	will	investigate	the	series	of	components	and	events	that	are	involved	
in	the	transmission	of	an	email	or	SMS	text	over	the	network.	

○ Students	will	investigate	the	series	of	components	and	events	that	are	involved	
in	the	transmission	of	an	HTML	request	from	a	Web	browser.	

○ Students	will	analyze	the	impact	of	hyperlinked	documents	on	how	individuals	
find,	acquire,	and	learn	new	information.	

○ Students	will	analyze	the	legal,	social,	and	commercial	impact	that	the	World	
Wide	Web	has	had	on	society.	

● Innovations	in	Computing	[EU	7.1,	EU	7.4]	[LO	7.1.1	[P4],	LO	7.4.1	[P1]]	
○ Students	will	investigate	a	number	of	key	individuals	and	breakthroughs	in	the	

development	of	modern	computing.	
○ Students	will	explore	the	design	goals	and	technological	advances	in	the	

development	of	the	modern	computer.	
○ Students	will	explore	the	design	goals	and	technological	advances	in	the	

development	of	the	Internet.	
○ Students	will	explore	the	design	goals	and	technological	advances	in	the	

development	of	human-computer	interfaces.	
○ Students	will	examine	the	roles	and	applications	of	distributed	computing.	
○ Students	will	examine	the	ethical	implications	of	autonomous	technology.	
○ Students	will	investigate	and	extrapolate	from	recent	advances	in	computing	to	

make	predictions	about	the	capabilities	of	future	technologies.	
○ Students	will	analyze	how	future	technologies	might	impact	individuals	and	

societies.	
● Coding	Skills	[EU	7.1,	EU	7.4]	[LO	7.1.1	[P4],	LO	7.4.1	[P1]]	

○ Students	will	identify	shortcomings	of	existing	technologies.	
○ Students	will	identify	how	individuals'	lives	may	be	enhanced	through	

technological	innovations.	
○ Students	will	develop	design	specifications	for	hypothetical,	future	technologies.	

● Big	Picture	[EU	7.4]	[LO	7.4.1	[P1]]	
○ Students	will	discuss	the	benefits	and	risks	of	open	versus	closed	platforms.	

Unit	Project	[CR1a]	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR1f]	[CR2a]	[CR2e]	[CR2f]	[CR2g]	
● Future	Technology	Project	

○ Students	will	collaborate	in	pairs	to	envision	and	design	a	future	innovation	in	
technology.	[EU	1.1,	EU	1.2,	EU	5.1]	[LO	1.1.1	[P2],	LO	1.2.4	[P6],	LO	5.1.3	[P6]]	

○ Students	will	discuss	and	identify	a	specific	purpose	that	their	innovation	will	
serve	(e.g.,	entertainment,	problem	solving,	education,	artistic	expression,	etc.)	
and	its	key	features.	[EU	5.1]	[LO	5.1.1	[P2]]	

○ Students	will	evaluate	the	potential	benefits	and	risks	of	their	innovation.	[EU	
7.1,	EU	7.4]	[LO	7.1.1	[P4],	LO	7.4.1	[P1]]	

○ Students	will	identify	existing	technological	resources	that	their	innovation	may	
utilize.	[EU	6.2]	[LO	6.2.2	[P4]]	
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○ Students	will	identify	technological	challenges	that	must	be	overcome	before	
their	innovation	can	be	fully	realized.	[EU	6.1,	EU	6.2]	[LO	6.1.1	[P3],	LO	6.2.1	
[P5],	LO	6.2.2	[P4]]	

○ Students	will	develop	a	mock-up	of	their	innovation	that	demonstrates	its	use	
and	functionality.	[EU	1.2]	[LO	1.2.4	[P6]]	

○ Students	will	write	a	detailed	product	description	and	deliver	an	elevator	pitch	to	
the	class	detailing	the	features	of	their	innovation	and	its	potential	impact	on	
society	using	appropriate	terminology.	[LO	5.1.3	[P6]]	

○ Students	will	provide	written	feedback	to	their	peers	on	the	potential	of	each	
collaborative	team's	design.	[LO	5.1.3	[P6]]	

Unit	Readings	
● Blown	to	Bits	(Abelson,	Ledeen,	Lewis).	Chapter	1:	Digital	Explosion	–	Why	Is	It	

Happening,	and	What	Is	at	Stake?	
● Blown	to	Bits	(Abelson,	Ledeen,	Lewis).	Appendix	–	The	Internet	as	System	and	Spirit	

Unit	Assessments	
● Minor	exercises	addressing	specific	unit	topics	and	objectives	
● Formally	assessed,	multiple-choice	test	addressing	unit	objectives	(single-	and	multiple-

select	questions)	
● Rubric-assessed,	individual	and/or	collaborative	unit	project	demonstrating	mastery	of	

unit	objectives	

Unit	Objectives	
● Big	Idea	1:	Creativity	

○ Apply	an	iterative	and	exploratory	development	process	to	create	a	
computational	artifact	using	non-prescribed	techniques,	novel	combinations	of	
artifacts,	and/or	personal	curiosities.	[EK	1.1.1A,	EK	1.1.1B]	[P2]	

○ Use	appropriate	collaboration	tools	and	techniques	to	create	a	computational	
artifact.	[EK	1.2.4A,	EK	1.2.4B]	[P6]	

○ Use	appropriate	interpersonal	skills,	communication,	and	group	decision-making	
to	create	an	enhanced,	collaborative	computational	artifact.	[EK	1.2.4C,	EK	
1.2.4D]	[P6]	

○ Create	a	collaborative	computational	artifact	that	reflects	the	diverse	talents	and	
personal	ideas	of	all	group	members.	[EK	1.2.4E,	EK	1.2.4F]	[P6]	

● Big	Idea	5:	Programming	
○ Develop	a	program	for	creative	expression,	to	satisfy	personal	curiosity,	or	to	

create	new	knowledge	using	visual,	audible,	or	tactile	inputs	and	outputs.	[EK	
5.1.1B]	[P2]	

○ Identify	additional	desired	outcomes	for	a	program	that	extend	beyond	the	
original	purpose	of	a	program.	[EK	5.1.1D]	[P2]	
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○ Explain	how	a	computer	program	or	the	results	of	running	a	program	may	be	
rapidly	shared	with	a	large	number	of	users	and	can	have	widespread	impact	on	
individuals,	organizations,	and	society.	[EK	5.1.1E]	[P2]	

○ Use	collaboration	to	facilitate	multiple	perspectives	in	developing	ideas	for	
solving	problems	by	programming.	[EK	5.1.3B]	[P6]	

○ Use	effective	communication	between	participants	in	the	iterative	development	
of	a	program.	[EK	5.1.3C,	EK	5.1.3F]	[P6]	

● Big	Idea	6:	The	Internet	
○ Explain	how	world-wide	collaboration	is	enabled	through	the	end-to-end	

architecture	that	consists	of	unique	addresses	and	standard	protocols	for	
connecting	new	devices	and	networks	on	the	Internet.	[EK	6.1.1A,	EK	6.1.1B,	EK	
6.1.1C,	EK	6.1.1D]	[P3]	

○ Explain	how	the	domain	name	system	(DNS)	translates	names	to	IP	addresses	
that	are	assigned	to	every	device	connected	to	the	Internet.	[EK	6.1.1E,	EK	
6.1.1G]	[P3]	

○ Explain	the	role	of	evolving	Internet	standards	and	its	relation	to	the	need	for	a	
new	Internet	protocol	(IPv6).	[EK	6.1.1F,	EK	6.1.1H]	[P3]	

○ Explain	how	the	Internet	Engineering	Task	Force	(IETF)	establishes	and	oversees	
key	Internet	standards,	such	as	hypertext	transfer	protocol	(HTTP),	Internet	
protocol	(IP),	and	simple	mail	transfer	protocol	(SMTP).	[EK	6.1.1I]	[P3]	

○ Explain	how	the	hierarchical	design	of	the	Internet's	routing	and	addressing	
systems	(domain	name	syntax,	IP	addresses)	provide	fault	tolerance	and	
redundancy.	[EK	6.2.1A,	EK	6.2.1B,	EK	6.2.1C,	EK	6.2.1D]	[P5]	

○ Explain	how	the	hierarchy	and	redundancy	of	routing	with	the	domain	name	
system	(DNS)	help	the	Internet	to	scale	to	more	devices	and	more	people.	[EK	
6.2.2A,	EK	6.2.2B,	EK	6.2.2C]	[P4]	

○ Explain	how	open	standards	and	well-specified	interfaces	and	protocols	enable	
widespread	growth	and	use	of	the	Internet.	[EK	6.2.2D,	EK	6.2.2E]	[P4]	

○ Explain	the	importance	of	standards	in	sharing	and	transmitting	data	and	control	
information	through	a	packet-switched	system,	such	as	transmission	control	
protocol/Internet	protocol	(TCP/IP),	hypertext	transfer	protocol	(HTTP),	and	
secure	sockets	layer/transport	layer	security	(SSL.TLS).	[EK	6.2.2F,	EK	6.2.2G,	EK	
6.2.2H]	[P4]	

○ Explain	how	the	bandwidth	and	latency	of	a	system	affect	its	use.	[EK	6.2.2I,	EK	
6.2.2J,	EK	6.2.2K]	[P4]	

● Big	Idea	7:	Global	Impact	
○ Analyze	the	impact	and	use	of	today's	communication	technologies	on	their	lives	

(including	email,	SMS,	chat,	video	conferencing,	social	media,	etc.).	[EK	7.1.1A,	
EK	7.1.1B,	EK	7.1.1C,	EK	7.1.1H]	[P4]	

○ Analyze	the	advantages	and	solutions	enabled	by	cloud	computing	and	instant	
access	to	public	data	(e.g.,	search	engines,	wikis,	product	reviews,	etc.).	[EK	
7.1.1D,	EK	7.1.1E,	EK	7.1.1F]	[P4]	
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○ Identify	new	technologies	and	applications	made	possible	by	the	proliferation	of	
inexpensive	sensors	and	processors.	[EK	7.1.1G]	[P4]	

○ Analyze	how	sensor-driven	technology	(e.g.,	GPS,	sensor	networks,	smart	
grids/building/transportation,	assistive	technologies,	etc.)	have	changed	human	
behavior	and	enhanced	human	capabilities.	[EK	7.1.1I,	EK	7.1.1J,	EK	7.1.1K,	EK	
7.1.1.L]	[P4]	

○ Analyze	the	impact	and	use	of	the	Internet	and	the	Web	for	communication,	e-
commerce,	healthcare,	entertainment,	and	online	learning.	[EK	7.1.1M,	EK	
7.1.1N]	[P4]	

○ Identify	the	positive	and	negative	effects	of	the	Internet	and	the	Web	on	
productivity.	[EK	7.1.1O]	[P4]	

○ Explain	how	social	media,	online	access,	and	the	"digital	divide"	affect	individuals	
and	socioeconomic	groups	differently	around	the	world.	[EK	7.4.1A,	EK	7.4.1D]	
[P1]	

○ Explain	how	mobile,	wireless,	and	networked	computing	impact	innovation	
throughout	the	world.	[EK	7.4.1B]	[P1]	

○ Explain	how	the	global	distribution	of	computing	resources	raises	issues	of	
equity,	access,	and	power.	[EK	7.4.1C]	[P1]	

○ Explain	commercial	and	governmental	initiatives	support	networks	and	
infrastructure.	[EK	7.4.1E]	[P1]	
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Unit	Schedule	

Day Topic Lessons Enduring	
Understandings	

Learning	
Objectives 

7A	 Performance	Tasks	 Performance	Tasks	
Introduction	 	 	

ET	

Explore	–	Impact	of	
Computing	Innovations	

	
8	hours	[CR3]	

(Approximately	2	weeks)	

Identify	Topic	of	Research	 	 	

Conduct	Independent	
Research	

EU	1.2,	EU	3.3,	EU	7.1,	
EU	7.2,	EU	7.3,	EU	7.4	

LO	1.2.5,	LO	3.3.1,	LO	
7.1.1,	LO	7.2.1,	LO	7.3.1,	

LO	7.4.1	
Write	Responses	to	

Prompts	 EU	5.2,	EU	5.4	 LO	5.2.1,	LO	5.4.1	

Create	Computational	
Artifact	

EU	1.2,	EU	7.1,	EU	7.2,	
EU	7.3,	EU	7.4	

LO	1.2.1,	LO	1.2.2,	LO	
1.2.3,	LO	7.1.1,	LO	7.2.1,	

LO	7.3.1,	LO	7.4.1	

Write	Support	for	
Computational	Artifact	

EU	1.2,	EU	7.1,	EU	7.2,	
EU	7.3,	EU	7.4	

LO	1.2.2,	LO	1.2.3,	LO	
1.2.5,	LO	7.1.1,	LO	7.2.1,	

LO	7.3.1,	LO	7.4.1	
Submit	"Explore"	Task	
Computational	Artifact	
and	Written	Responses	

	 	

CT	

Create	–	Applications	
from	Ideas	

	
12	hours		[CR4]	

(Approximately	3	weeks)	

Identify	Project	Ideas	 	 	

Develop,	Implement,	and	
Test	Program 

EU	1.2,	EU	2.2,	EU	4.1,	
EU	5.1,	EU	5.3,	EU	5.4,	

EU	5.5	

LO	1.2.1,	LO	1.2.2,	LO	
1.2.3,	LO	1.2.4,	LO	2.2.1,	
LO	2.2.2,	LO	4.1.2,	LO	

5.1.1,	LO	5.1.2,	LO	5.1.3,	
LO	5.3.1,	LO	5.4.1,	LO	

5.5.1 

Create	Video	of	Program EU	1.2	 LO	1.2.1,	LO	1.2.2,	LO	
1.2.3 

Write	Responses	on	
Program EU	1.2,	EU	5.2,	EU	5.3	 LO	1.2.1,	LO	1.2.2,	LO	

1.2.3,	LO	5.2.1,	LO	5.3.1 
Submit	"Create"	Task	
Program,	Video,	and	
Written	Responses 

  

Unit	Description	

This	unit	serves	to	fulfill	the	Performance	Task	requirements	of	the	AP	Computer	Science	
Principles	exam.	This	externally	moderated	assessment	will	account	for	40%	of	the	student's	AP	
exam	score.	As	such,	the	work	produced	in	this	unit	should	reflect	the	sole	work	of	the	student	
and	performed	in-class	with	minimal	involvement	from	the	classroom	teacher.	For	the	"Create"	
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Performance	Task,	the	student	may	receive	collaborative	support	from	a	fellow	student,	but	the	
work	submitted	should	the	individual	student's	own	work.	

By	this	point	in	the	course,	all	of	the	projects,	exercises,	and	classroom	discussions	from	the	
previous	six	units	will	have	provided	students	with	extensive,	hands-on	experience	with	the	
exploration,	use,	and	creation	of	computational	artifacts	in	a	variety	of	contexts.	In	this	unit,	
students	will	draw	upon	those	collective	skills	to	demonstrate	mastery	of	essential	course	
concepts	by	completing	the	"Explore"	and	"Create"	Performance	Tasks	that	make	up	the	AP	
through-course	assessment.	

For	the	"Explore	–	Impact	of	Computing	Innovations"	Performance	Task,	students	will	
demonstrate	their	ability	to	conduct	independent	research	into	an	innovative	technology	and	
intelligently	discuss	its	impact	and	influence	on	society	as	a	whole.	And	for	the	"Create	–	
Applications	from	Ideas"	Performance	Task,	students	will	demonstrate	their	ability	to	work	
individually	and	collaboratively	to	design	and	develop	a	functional	program	for	solving	a	
problem	and/or	self-expression.	

Unit	Coverage 

● Big	Ideas:	BI	1,	BI	2,	BI	3,	BI	4,	BI	5,	BI	7	
● Enduring	Understandings:	EU	1.2,	EU	2.2,	EU	3.3,	EU	4.1,	EU	5.1,	EU	5.2,	EU	5.3,	EU	5.4,	

EU	5.5,	EU	7.1,	EU	7.2,	EU	7.3,	EU	7.4	
● Learning	Objectives:	LO	1.2.1	[P2],	LO	1.2.2	[P2],	LO	1.2.3	[P2],	LO	1.2.4	[P6],	LO	1.2.5	

[P4],	LO	2.2.1	[P2],	LO	2.2.2	[P3],	LO	3.3.1	[P4],	LO	4.1.1	[P2],	LO	4.1.2	[P5],	LO	5.1.1	[P2],	
LO	5.1.2	[P2],	LO	5.1.3	[P6],	LO	5.2.1	[P3],	LO	5.3.1	[P3],	LO	5.4.1	[P4],	LO	5.5.1	[P1],	LO	
7.1.1	[P4],	LO	7.2.1	[P1],	LO	7.3.1	[P4],	LO	7.4.1	[P1]	

● Computational	Thinking	Practices:	P1,	P2,	P3,	P4,	P6	

Unit	Topics	[CR1a]	[CR1b]	[CR1c]	[CR1d]	[CR1e]	[CR1f]	[CR2a]	[CR2b]	[CR2c]	[CR2d]	[CR2e]	
[CR2g]	

● Exploration	and	Research	[EU	1.2,	EU	3.3,	EU	7.1,	EU	7.2,	EU	7.3,	EU	7.4,	EU	7.5]	[LO	
1.2.1	[P2],	LO	1.2.2	[P2],	LO	1.2.3	[P2],	LO	1.2.5	[P4],	LO	3.3.1	[P4],	LO	7.1.1	[P4],	LO	
7.2.1	[P1],	LO	7.3.1	[P4],	LO	7.4.1	[P1],	LO	7.5.1	[P1],	LO	7.5.2	[P5]]	

○ Students	will	conduct	independent	research	into	a	technological	innovation	of	
their	choice.	

○ Students	will	examine	the	social,	economic,	and	cultural	impact	of	their	chosen	
technological	innovation.	

○ Students	will	examine	how	their	chosen	technological	innovation	consumes,	
produces,	and/or	transforms	data.	

○ Students	will	identify	and	discuss	concerns	about	data	storage,	data	privacy,	or	
data	security	with	regard	to	their	chosen	technological	innovation.	

● Creative	Development	[EU	1.2,	2.2,	EU	4.1,	EU	5.1,	EU	5.2,	EU	5.3,	EU	5.4,	EU	5.5,	EU	7.5]	
[LO	1.2.1	[P2]],	LO	1.2.2	[P2],	LO	1.2.3	[P2],	LO	1.2.4	[P6],	LO	2.2.1	[P2],	LO	2.2.2	[P3],	LO	
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4.1.2	[P5],	LO	5.1.1	[P2],	LO	5.1.2	[P2],	LO	5.1.3	[P6],	LO	5.2.1	[P3],	LO	5.3.1	[P3],	LO	
5.4.1	[P4],	LO	5.5.1	[P1],	LO	7.5.1	[P1],	LO	7.5.2	[P5]]	

○ Students	will	individually	and/or	collaboratively	design,	implement,	and	test	a	
program	designed	to	solve	a	problem	of	interest	to	them.	

○ Students	will	document	the	functionality	of	their	program	and	reflect	on	its	
development	process.	

Unit	Project	[CR3]	[CR4]	
● "Explore	–	Impact	of	Computing	Innovations"	Performance	Task	[EU	1.2,	EU	3.3,	EU	7.1,	

EU	7.2,	EU	7.3,	EU	7.4,	EU	7.5]	[LO	1.2.1	[P2],	LO	1.2.2	[P2],	LO	1.2.3	[P2],	LO	1.2.5	[P4],	
LO	3.3.1	[P4],	LO	7.1.1	[P4],	LO	7.2.1	[P1],	LO	7.3.1	[P4],	LO	7.4.1	[P1],	LO	7.5.1	[P1],	LO	
7.5.2	[P5]]	

○ This	project	will	encompass	8	hours	of	in-class,	independent	research	and	work.	
○ Each	student	will	investigate	a	computing	innovation	of	his/her	choice	that	has	

had	a	significant	impact	on	society,	economy,	or	culture.	
○ Each	student	will	produce	a	computational	artifact	that	describes	the	intended	

purpose	and	function	of	the	computing	innovation	and	demonstrates	how	it	
fulfills	that	purpose.	

○ Each	student	will	document	the	development	process,	tools,	and	techniques	
used	in	creating	the	computational	artifact.	

○ Each	student	will	identify	and	explain	the	beneficial	and	harmful	effects	of	the	
computing	innovation	on	society,	economy,	or	culture.	

○ Each	student	will	identify	and	discuss	how	the	computing	innovation	consumes,	
produces,	and/or	transforms	data	and	address	concerns	about	data	storage,	
data	privacy,	or	data	security	with	regard	to	their	chosen	technological	
innovation.	

○ Each	student	will	thoroughly	cite	the	sources	used	in	conducting	their	research	
of	the	computing	innovation.	

○ The	product	of	this	project,	including	the	computational	artifact	and	written	
responses,	will	serve	as	part	of	the	student's	formal	submission	to	the	College	
Board	for	the	AP	Computer	Science	Principles	exam.	

● 	"Create	–	Applications	from	Ideas"	Performance	Task	[EU	1.2,	EU	2.2,	EU	4.1,	EU	5.1,	EU	
5.2,	EU	5.3,	EU	5.4,	EU	5.5,	EU	7.5]	[LO	1.2.1	[P2],	LO	1.2.2	[P2],	LO	1.2.3	[P2],	LO	1.2.4	
[P6],	LO	2.2.1	[P2],	LO	2.2.2	[P3],	LO	4.1.2	[P5],	LO	5.1.1	[P2],	LO	5.1.2	[P2],	LO	5.1.3	[P6],	
LO	5.2.1	[P3],	LO	5.3.1	[P3],	LO	5.4.1	[P4],	LO	5.5.1	[P1],	LO	7.5.1	[P1],	LO	7.5.2	[P5]]	

○ This	project	will	encompass	12	hours	of	in-class,	independent	and/or	
collaborative	work.	

○ Each	student	will	design,	implement,	and	test	a	program	that	solves	a	problem	of	
personal	interest	to	the	student.	

○ Each	student	will	describe	and	reflect	on	their	role	in	the	development	of	the	
program.	
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○ Students	will	make	a	1-minute	video	demonstrating	the	use	and	functionality	of	
the	program.	

○ Students	may	work	collaboratively	on	their	project,	but	each	student	will	be	
solely	responsible	for	developing	at	least	one	significant	part	of	their	program.	

○ The	product	of	this	project,	including	the	program,	video,	and	written	responses,	
will	serve	as	part	of	the	student's	formal	submission	to	the	College	Board	for	the	
AP	Computer	Science	Principles	exam.	

Unit	Readings	
● Miscellaneous,	student-selected	resources	(varies	by	student)	

Unit	Assessments	
● A	student-produced	computational	artifact	with	written	responses	to	questions	about	

the	artifact	and	computing	innovation	
● An	individually	or	collaboratively	produced	program	with	documenting	video	and	

written	response	detailing	the	development	process	

Unit	Objectives	
● Big	Idea	1:	Creativity	

○ Design	and	create	a	computational	artifact	(e.g.,	program,	image,	audio,	video,	
presentation,	etc.)	for	creative	expression	using	appropriate	software	tools	and	
techniques	(e.g.,	programming	IDEs,	spreadsheet,	3D	printer,	text	editor,	etc.).	
[EK	1.2.1A,	EK	1.2.1B,	EK	1.2.1C,	EK	1.2.1D,	EK	1.2.1E]	[P2]	

○ Create	a	computational	artifact	using	computing	tools	and	innovative,	non-
traditional	techniques	to	solve	a	problem.	[EK	1.2.2A,	EK	1.2.2B]	[P2]	

○ Create	a	computational	artifact	by	combining	and	modifying	existing	artifacts	to	
show	personal	expression	of	ideas.	[EK	1.2.3A,	EK	1.2.3C]	[P2]	

○ Use	computational	tools	to	create	or	modify	a	computational	artifact	with	
enhanced	detail	and	precision.	[EK	1.2.3B]	[P2]	

○ Use	appropriate	collaboration	tools	and	techniques	to	create	a	computational	
artifact.	[EK	1.2.4A,	EK	1.2.4B]	[P6]	

○ Use	appropriate	interpersonal	skills,	communication,	and	group	decision-making	
to	create	an	enhanced,	collaborative	computational	artifact.	[EK	1.2.4C,	EK	
1.2.4D]	[P6]	

○ Create	a	collaborative	computational	artifact	that	reflects	the	diverse	talents	and	
personal	ideas	of	all	group	members.	[EK	1.2.4E,	EK	1.2.4F]	[P6]	

○ Analyze	the	correctness,	usability,	functionality,	and	suitability	of	a	
computational	artifact	in	terms	of	the	context	in	which	it	is	used	or	perceived.	
[EK	1.2.5A,	EK	1.2.5C,	EK	1.2.5D]	[P4]	

○ Analyze	a	computational	artifact	for	weaknesses,	mistakes,	and	errors.	[EK	
1.2.5B]	[P4]	

● Big	Idea	2:	Abstraction	
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○ Develop	an	abstraction	by	identifying	common	features	and	removing	detail	in	
order	to	generalize	concepts	and	functionality.	[EK	2.2.1A,	EK	2.2.1B]	

○ Develop	software	using	multiple	levels	of	abstraction,	including	constants,	
expressions,	statements,	procedures,	and	libraries,	to	more	effectively	apply	
available	resources	and	tools	to	solve	problems.	[EK	2.2.2A,	EK	2.2.2B]	

● Big	Idea	3:	Data	and	Information	
○ Analyze	how	the	characteristics	of	data,	the	methods	and	costs	of	manipulating	

the	data,	and	the	intended	uses	of	data	relate	to	the	storage	requirements	and	
choice	of	storage	media.	[EK	3.3.1G,	EK	3.3.1H,	EK	3.3.1I]	[P4]	

● Big	Idea	4:	Algorithms	
○ Develop	an	algorithm	using	sequencing,	selection,	and	iteration.	[EK	4.1.1A,	EK	

4.1.1B,	EK	4.1.1C,	EK	4.1.1D]	[P2]	
○ Develop	an	algorithm	that	uses	or	combines	existing,	standard	algorithms	to	

ensure	correctness	of	the	resulting	solution.	[EK	4.1.1E,	EK	4.1.1F,	EK	4.1.1G]	[P2]	
○ Express	algorithms	in	natural	language	and	pseudocode	for	human	readability.	

[EK	4.1.2B]	
○ Express	algorithms	in	a	programming	language	for	execution	by	a	computer.	[EK	

4.1.2C]	
○ Construct	algorithms	using	sequencing,	selection,	and	iteration.	[EK	4.1.2G]	

● Big	Idea	5:	Programming	
○ Develop	a	variety	of	programs	using	methods	and	techniques	that	are	

appropriate	for	the	goals	of	the	programmer.	[EK	5.1.1A]	[P2]	
○ Develop	a	program	for	creative	expression,	to	satisfy	personal	curiosity,	or	to	

create	new	knowledge	using	visual,	audible,	or	tactile	inputs	and	outputs.	[EK	
5.1.1B]	[P2]	

○ Develop	a	program	for	creative	expression,	to	satisfy	personal	curiosity,	or	to	
create	new	knowledge	using	standards	or	methods	that	differ	from	those	used	
for	programs	developed	for	widespread	distribution.	[EK	5.1.1C]	[P2]	

○ Develop	a	large,	correct	program	using	an	iterative	process	that	incrementally	
combines	tested	program	components.	[EK	5.1.2A,	EK	5.1.2B,	EK	5.1.2C]	[P2]	

○ Provide	documentation	about	program	components,	such	as	blocks	and	
procedures,	to	maintain	correct	programs	when	working	individually	or	
collaboratively	with	other	programmers.	[EK	5.1.2D,	EK	5.1.2E,	EK	5.1.2F]	[P2]	

○ Consult	and	communicate	with	program	users	to	identify	concerns	that	affect	
the	solution	to	problems.	[EK	5.1.2G,	EK	5.1.2H]	[P2]	

○ Develop	a	program	using	appropriate	knowledge	and	skill	of	the	development	
process,	including	designing,	implementing,	testing,	debugging,	and	maintaining	
programs.	[EK	5.1.2I,	EK	5.1.2J]	[P2]	

○ Use	collaboration	to	decrease	the	size	and	complexity	of	tasks	required	of	
individual	programmers	and	to	develop	program	components	independently.	[EK	
5.1.3A,	EK	5.1.3E]	[P6]	
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○ Use	collaboration	to	facilitate	multiple	perspectives	in	developing	ideas	for	
solving	problems	by	programming.	[EK	5.1.3B]	[P6]	

○ Use	effective	communication	between	participants	in	the	iterative	development	
of	a	program.	[EK	5.1.3C,	EK	5.1.3F]	[P6]	

○ Use	collaboration	to	find	and	correct	errors	with	developing	programs.	[EK	
5.1.3D]	[P6]	

○ Explain	how	algorithms	are	implemented	using	program	instructions	that	are	
processed	sequentially	during	program	execution.	[EK	5.2.1A,	EK	5.2.1B,	EK	
5.2.1D]	[P3]	

○ Explain	how	program	instructions	may	involve	variables	that	are	initialized	and	
updated,	read,	and	written.	[EK	5.2.1C]	[P3]	

○ Explain	how	executable	programs	and	automation	increase	the	scale	of	
problems	and	sets	of	problems	that	can	be	addressed.	[EK	5.2.1I,	EK	5.2.1J]	[P3]	

○ Use	abstraction	to	create	named,	parameterized,	and	reusable	blocks	of	
programming	in	order	to	reduce	the	complexity	of	writing	and	maintaining	a	
program.	[EK	5.3.1A,	EK	5.3.1B,	EK	5.3.1C,	EK	5.3.1D]	[P3]	

○ Use	parameterization	to	generalize	specific	solutions	and	allow	a	single	function	
to	be	used	in	place	of	duplicated	code.	[EK	5.3.1E,	EK	5.3.1F,	EK	5.3.1G]	[P3]	

○ Employ	data	abstraction	and	its	ability	to	separate	behavior	from	
implementation	by	using	a	variety	of	abstract	data	types,	including	strings,	
integers,	floating-point	numbers,	and	lists.	[EK	5.3.1H,	EK	5.3.1I,	EK	5.3.1J,	EK	
5.3.1K]	[P3]	

○ Use	lists	and	procedures	as	abstractions	in	programming	to	produce	programs	
that	are	easier	to	develop	and	maintain.	[EK	5.3.1L]	[P3]	

○ Use	well-documented	application	program	interfaces	(APIs)	and	libraries	to	
connect	software	components	and	to	simplify	complex	programming.	[EK	
5.3.1M,	EK	5.3.1N,	EK	5.3.1O]	[P3]	

○ Use	good	programming	style,	such	as	meaningful	names	for	variables	and	
procedures,	shorter	code	blocks,	and	non-duplicated	code,	in	order	to	improve	
the	determination	of	program	correctness.	[EK	5.4.1A,	EK	5.4.1B,	EK	5.4.1C,	EK	
5.4.1D]	[P4]	

○ Debug	a	program	by	locating	and	correcting	errors.	[EK	5.4.1E]	[P4]	
○ Describe	the	functionality	of	a	program	at	a	high	level	in	terms	of	what	it	does	

and	how	a	user	interacts	with	it	and	provide	examples	of	intended	behavior	on	
specific	inputs	in	order	to	find	program	errors.	[EK	5.4.1F,	EK	5.4.1G,	EK	5.4.1L,	
EK	5.4.1M,	EK	5.4.1N]	[P4]	

○ Use	visual	displays	(or	different	modalities)	of	program	state	to	help	in	finding	
errors.	[EK	5.4.1H]	[P4]	

○ Construct	mathematical	and	logical	expressions	using	arithmetic	and	Boolean	
operators.	[EK	5.5.1D,	EK	5.5.1E,	EK	5.5.1F]	[P1]	

○ Employ	intuitive	and	formal	reasoning	about	program	components	using	
Boolean	concepts.	[EK	5.5.1G]	[P1]	
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○ Employ	lists	and	collections	as	abstract	data	types	(ADTs)	that	provide	
functionality	to	add,	remove,	and	iterate	over	all	elements,	as	well	as	to	
determine	whether	an	element	is	in	a	collection.	[EK	5.5.1H,	EK	5.5.1I,	EK	5.5.1J]	
[P1]	

● Big	Idea	7:	Global	Impact	
○ Explain	how	machine	learning	and	data	mining	have	enabled	innovations	in	

medicine,	business,	and	science.	[EK	7.2.1A]	[P1]	
○ Explain	how	computing	enables	innovation	and	creativity	in	scientific	and	other	

fields.	[EK	7.2.1B,	EK	7.2.1C,	EK	7.2.1G]	[P1]	
○ Analyze	the	legal	and	ethical	concerns	of	open	source	and	licensed	software,	

libraries,	and	code.	[EK	7.3.1F,	EK	7.3.1Q]	[P4]	
○ Analyze	the	intellectual	property	and	copyright	concerns	with	digital	

information,	audio,	video,	and	textual	content.	[EK	7.3.1N,	EK	7.3.1O,	EK	7.3.1P]	
[P4]	

○ Explain	how	social	media,	online	access,	and	the	"digital	divide"	affect	individuals	
and	socioeconomic	groups	differently	around	the	world.	[EK	7.4.1A,	EK	7.4.1D]	
[P1]	

○ Use	online	databases	and	libraries	to	access	information.	[EK	7.5.1A]	[P1]	
○ Use	advanced	search	tools,	Boolean	logic,	and	key	words	to	focus	or	limit	

searches	to	desired	results.	[EK	7.5.1B]	[P1]	
○ Avoid	plagiarism	by	appropriately	acknowledging	sources.	[EK	7.5.1C]	[P1]	
○ Evaluate	the	credibility	and	relevance	of	sources	of	information.	[EK	7.5.2A,	EK	

7.5.2B]	[P5]	
 


