Newport-Mesa Unified School District
Office of Secondary Curriculum and Instruction
High School Course of Study

Course Title AP Computer Science Principles Course Code D0446-D0447
Transcript Title: AP Computer Science Principles Grades Levels: 9-12 Board Adoption Date: | July 12, 2016
Content Area: Computer Science GPA Scale: AP Date Course Submitted: 6/07/16
Credential Req: CTE Graduation Subject Areas: | Elective
UC/CSU “A-G” Area Approvals: School Site that wrote and submitted the course: CMHS
gsfl:lg:nmend While the College Board recommends completion of Algebra and Geometry, it is anticipated the course will have an “open door” policy.
Next course(s): AP Computer Science

COURSE DESCRIPTION

The AP Computer Science Principles course (AP CSP) introduces students to the foundational concepts of computer science and challenges them to explore how
computing and technology impact the world. With a unique focus on creative problem solving and real-world applications, the course prepares students for college
and career. Designed to be equivalent to a first-semester introductory college computing course, it is taught over two semesters. Students develop computational
thinking skills vital for success across all disciplines, such as using computational tools to analyze and study data and work with large data sets to analyze, visualize,
and draw conclusions from trends. The course is unique in its focus on fostering student creativity. Students are encouraged to apply creative processes when
developing computational artifacts and to think creatively while using computer software and other technology to explore questions that interest them. They will also
develop effective communication and collaboration skills, work individually and collaboratively to solve problems, and discuss and write about the importance of
these problems and the impacts on their community, society, and the world.

GOALS
Students will learn the computational and thinking skills needed to create digital projects —from simple games and mobile-phone apps to programs that can analyze
large data sets or inspire the creation of visual art and music. Students will be able to complete the AP CSP multiple-choice exam and create the artifacts necessary
fo score a ‘“three” or better on the AP exam.

CALIFORNIA CONTENT STANDARDS (how the course aligns with California and/or national curriculum standards):
The College Board has presented a framework of computer science standards for which this course addresses, and collectively they are known as the AP Computer
Science Principles Curriculum Framework. There is significant overlap with the standards in the “Programming and Software Development Pathway” of the
Information Technology Career Cluster of the national Career Technical Education (CTE) standards. The CTE standards are:
C1.0 Identify and apply the systems development process.
C2.0 Define and analyze systems and software requirements.
C3.0 Create effective interfaces between humans and technology.
C4.0 Develop software using programming languages.
C5.0 Test, debug, and improve software development work.
C6.0 Integrate a variety of media into development projects.
C9.0 Develop software for a variety of devices, including robotics.
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C10.0 Develop intelligent computing.
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ional Thinking Practices

P1: Connecting Computing

Developments in computing have far-reaching seffects on society end
have Jed to significant inpovations. The devslopments havs implications
for individuals, socisty, commercial markets, and innovetion. Sudents
i this counse study thess effocte, and they leern to draw sonnections
betwesn different computing soneepts. Fudents ars axpetied to

» [dentify impacts of computing.
» Describe connections between peopls and computing.
v Explain connections betwesen compting coneepts.

PZ: Greating Computational Artitacts
Clomputing is & cestive disdpling in which ceation takes meny fomms,
such oz romizing Sgitel mude, genorating aniwmations, doveloping
wrebwites, and wrlting programe. Sudeets in this course engags in the
wroative espocte of computing by dewigring end developiog interenting
computational artifacts as well as by applving computing technigues to
creatively solve problems. Students are expected to:

» Create an ertifact with a practical, personal, or societal intens.
b+ Selast aporopriats technigues o dewslop a computstional artifact,
» Twe appropriate algorithmic and information meansgoment priaeipies.

P2 Abstracting

tanding snd spplyving
,Each ar wivaey in sooial netwockiog
applications, logic gates and bits, and the human genome projsct.
Students in this course uge abstraction to develop models and
simulations of natural and artificial phenomena, use therm to make
predictions abous the world, and analyze their efficacy and validity,
Hoderts ere expavtsd to

abatrection ab multinls Jewsl

» Explain bow date, infermation, or knowledge is reprasented for
asmpietiongl nes,

& Baplein how sbatvactions are uesd in compuiation or modeling,
» Tdwasify abetractions.,

» Dsscribe modsling in & computational condent,

P4: Analyzing Problems and Arfifacts

Ths results and artifacts of computation and the computetional
technigues end srategies thet geonsrate them van be understood

btk intcineically for what they are ag well as for wheat they oroduce.
They van ales be anslered and ensluated by applying asathetis,
mashemetical, pragratic, and ovher eriteria. Sindente o this conrse
design and produce solutions, models, and artifacts, and they svaluate
and analyze their own computational work as well as the computetional
work others have produced. Students are expscted to:

Ewsluate a proposed aslution to s peoblem,

Locate and correst ermors.

Explain how an arsifact functions,

Fustify appoopristenses and sesrecinesy of 5 peluidon, moedel, or artifact,

v v W v

PZ: Communicating

Students in this course describe computation and the impeact of
technology and computation, explain and justify the design and
appropriateness of their computational choices, and analyze and
dagaribe both computational artifacts snd ths results or behaviors of
mach artifaste, Comwunication udes written and ol desoriptions
supported by graphs, visuslizations, and compiietionsl analysis,
Snudents are sxpactod b

b Baslain the meaniag of o eeult in condess.
b Demoribe computation with aseu
o wignslinaiiong.

Summarize the purposs of & com putational artifact

P&: Collaborating

Immovekion can ooous when pecple work together or indepesndently.
Peopls woeking collabonstively san often sohiovs mors then individizals
working alone. Logruing to wilaboiate effoctively invludes diewing oo
diverss perspectives, slills, and the badkgrounds « g b0 addoses
sormaplar aod opon sroblems. Seudents in this coures sallaborgte
on & member of activities, naludi tigation of gures 18 UIREEGY
dmte pebe and inthe production of compotativns] artifacts, Studenbs are
empecied s

and preciss Buguags, notetions,

v

w

Collabovate with another studsot in solving a computationsl problem.
- Collaborste veith anoiber elodent in peeduding an arvisos.

Shers the workloed by providing ndbridusl conmibotions o an oversll
eallakbanmtivs effor,

w

4

» Boster & conatructive, collaborative climate by regolving conflicts and
fzeilivating the eonributions of & pertner or team msmber

*» BExchangs hnowrledge and fesdback with & pariner or feam mamber

#» Review and revise their work as needed to creaie a high-quality artifact

AP Computer Science Principles ® Course Planning and Pacing Guide ® Chimna Uche  © 2015 The College Board.
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rview of the Course

Ove

I use the Mobile CSP course because it uses App Inventor to develop
raobile apps on the Android pleticnm. App Inventar is a simple and
poweriul programming lenguege thet s appealing %o students,. The
course emphasizes hands-on activities, creativity, collaboration, and
connections to real-world applications as students write socially
vaeiul apos. Mokils CEF slao providss desercom~bested snd paosd
lessons that cover all $he curriculum specificstions of the AP Compuber
Soence Principles Cordenlom Framework ot 8 free and open Google
Course Builder zite. The course is presented in two complementary
pages: a studentfacing page and a teacher-facing page. Mobile CSP
rscommends e one to two retio of teblets (o smariphones] to studenis
in the clagsroom.

The epp development activities foum the besis for covering the
Creativity and Progremuming Big Ideas of the curriculum framenrork,
Other resources, such as CS Unplugged activities, readings from Blown
to Bits, and excerpts from CS Bits & Bwtes, help cover all the other big
ideas. o fack, learning App Invenior reguires learning the skilles needed
for most programming languasse, wheress the readings and wojects
ooRey nonprogrermming aspecks of computer science. My classes use
Google resources extensively; each student neads a Google account to
access course materials and maintain hig or her own portfolios hosted
g Googls Sites.

The course iz developed {or sll students and essumes that they have
swperience with Internet browsere, word processors, and caloulators.
The courss builds on this knowledos bt teeches App Inventor, which
most students have not encountered. The lessons tap into prior
knowledge by induding & hook or motivation related to something the
grudernt may already konow about or hews Isamed in the courss and
include vidsos, privtsbls lessons, and PowerFoint presentetions that
give $eacherz optiong for delivering the lesson, depending on bhow their
studernts learn. The resources can also be used in & flippad classroom.
Students can move at their own pace to a large degree because of the
culine rmaterials pregented througbout most of the conrge.
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Mobile CSP lessons include online quizzes and portfolio write-ups

thet can be used as formaetive assesaments. End-of-unit summative
segorsments are provided as well, and the course aleo has oxit gips

in some of the lessons as check-ing. Rubrics are provided for projects,
and there are surveys in which students can self-rate their skills and
Iserning. Mobils CFF is cumrently worling on edding & teacher deshboard
o the course 80 that $eachars can moniior thelr studentsy’ progress and
identify any concepts with which studenie might be struggling.

Mobile CSP provides links to the National Center for Women &
Informeation Technology (HOWIT), the Compiger Scisnos Teachers
Bseociekion, and other resources (posters, Talbing Polnts cards,
Coungslors for Computing packets) for astive recruiting. Our school
includez an introductory epp development unit in & ¥th grede
angineering courss to axpoze sll 8th arede students o computer
science 1n a nonintimidating setting and to show them that they can be
successful in studying computer science. We also run many activities
throughout the veer o promote compuier science schoolwide, such

an colebreting Computer Scisncs BEducation Week (wwenoredereshovg),
during which all shudents participete in an Houwr of Code awent. Other
activities include inviting prominent computer science experts as
guest speakers to talk to students about studying the field, conducting
fisld trips to local companies, hosting & oyberseouly workshop,

and sncoureging femele shudenta %o participate in the Technovstion
Challengs (hitpffs echnovetionshellengs.ovgfborse). Computsr
goience swerds puch ag the WOWIT Saspiretions Aveards ave given st the
sehool's annusl awards cevemony, and an afiersvhod] computer solsnce
club brings together sxperienced and inexperisnced programimers.
Collaciiwsly, thess astivities have Deen aucosesiul in recruiting studsents
into computer soience courses|
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EVALUATION (how the effectiveness of the course will be monitored and assessed):

Student achievement will be measured using multiple assessment tools, included but not limited to: benchmark test results,
final exams, end of-unit tests, quizzes, homework, classwork, notebooks, portfolios, authentic performance assessments, and
written assessments.
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Preview and Setup

2 Moﬁlé Coﬁ\pﬁtérs

3 Graphics and

Unit 8 more fully explores the App Inventor features that support graphlcs and drawmg such as

¥ W?“{gﬁu“

o el uder
m;mm@g re in the course, mﬁh% couse @ﬁm ﬂﬁéﬁ why mfiw shoul ézm i @@mgm
@mﬁ@m@%ﬁl@ami@fﬁ@%@;ﬁmmg&m&%w@v\m&m;@s

Un2 focuses on the dnfferent views of App Inventor (the Des1gner vew and the Blocks detor
visw) and shair rola in the development of mobils apps for the Android g@g@mm@%@m

of the ] Heveq Dovn app spd e conpem i hodnoss dedebs il and o “
satements, Students also become familisr with some »:@mpmt geience tarminology, such ag
bardware sofiware, ssmﬁx;gmm and progremming languages. This unit emphesizes the
ewmiadl R e

7 The Internet

(atsves ntho Baie Pt app. The Lis deta sorustue
mmmm@f&%?é@ﬂﬁ%@mgm@m%@m@

6. Lists, Databases,
Data, and

st st L g algorkbma (fost
and ”kﬁﬁﬁ?? m‘ wz?mg aigms&mkut@i@. merge, and bus ket thiough &mﬁm activities. The

ﬁﬁ@%ﬂ%%%@i%@@%ﬁ@am@m& = ;
Students complete the Explore Performance Task at the end of this unit

Untt 6 uses the fact that data is everywhere around us to discuss ways in which data can be
m;@gi ad m@@&zmgi It e@mz@s the List ;m% faatures of Ann Inversor and tools for

b i i sod They¥elsDR. The Andvcld Mash app b anhanned
»:e 5@9@?@ 8 mﬂiﬁmml apg;s Hasdings from %E@wn t Bitefosus on the uss and ownerehip of
dighal medie, including discussions of fle shering, Deta visualizetion wols, including the Fusion

ot 0d ol

4 Animations,
Simulations, and

8 Further
Explorations

Untt 4 focuses on abstraction and, more specifically, on simulations and modeling. Students use the
Ammmm dxawe: of App Inventor to create, meddy, and extend the Android M&sh 4 while lwmnq
the differsnt ways in which App lovertor models random numbsrs. Stadsots sxploss pseudors
number generaters aswell as real-ife models and ways inwhich technoloty eifm paop?e‘s

privacy. A practice Explors Performance Task based ona phone-monitoring app is used t0 explain the
requirements of the task A midterm exam is available to tegistered teachers on Mobile CSP
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Unit § is optional and will be applicable in schools at which students have a significant amount of
time after the AP Computer Science Principles Exam (such as schools in the Northeast). This unit
sugests activities that oan be carried out for the last manth o 8o of srhodl. Sagyestions inshude
introductions to text-bassd programming using Hour of Code activities, Code in the Browser,
and/or Greenfoot. An alternative isto allow students 1o explore any teols in which they have an
interest, such as Game Maker, HTML and CSS, Arduino, Makey Makey, and Raspberry Pi
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A : LREA AND COIVIF \ "
BIG IDEA 1 Creativity Enduring Understandi

Guidling Questions
» Where do vou see computers, and what do they do? » How do vou prepave yourgelf for the iobe of the future?
» Yo created vour fevorits apn? ‘

Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 4.1.1: Develop an algorithm for Web Instructional Activity: Mazes, Algorithms, and Programs
implementation in a program. [P2] Mobile CSP, In this first activity, students use "Hour of Code: Maze #1," which
LO 5.2.4: Explain how programs 1.2: "Mazes, introduces block-based programming through Blockly. 1alse
implement algorithms. [P3] Algorithms, introduce some basic vocabulary through Mobile TSP, section 1.2

and Programs” (algorithm, program, and contiol strrctisres). Students will use this

rouroftlode: | vesebulary throughout the course with the Hour of Gode mane

hawe #1° puzales (asesseible b ol sivdaniel. Students work on all 20 levels of
ths mees on separats compuiers but ars paired up a0 that everyone
has ansthar shudent to conly with when anosunteriog diffsulsy, The
completion of all 20 levels of puzzles is indicative of success in the use
of sequences, selection, repetition, or a combination.

Essential knowledge addressed: 4.1.1 A-E; 52.1 4, B

7 of 47




Newport-Mesa Unified School District
Office of Secondary Curriculum and Instruction
High School Course of Study

Course Title AP Computer Science Principles Course Code D0446-D0447
Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 111 Apply a creative Web Instructional Activity: Google Account and Portfolio Setup
development process when Mobile CSP, Students set up a Google account specifically for the course. With
creating computational artifacts. 1.3: "Google this account, they create a Google site where they will host most of
[P2] Account and their work and share their ideas on contemporary issues throughout
L0 1.2.1: Create a computational Portfolio the course (see the next Formative Assessment). Each student's
artifact for creative expression. Setup” Google site will serve as his or her portfolio for this course. Students
(i Gongls Bites independently gu&tﬁm% thelr site, rllacting gh@ Tlekdle D8P styls
L0 1.2.2: Create & computational (pes seotion 1.3), as }?{ell s ‘t_ha,&r el 11 pe?{mml whyle, Qc‘aglg Hibes 4
amf,awt u &; g wnmj;\zﬁnw teols éﬂ d will also support wiriting skills am»ﬁ orevide resources for revisw This
tmim@u% o iélmé B ;‘ﬂ blem, (2] exgantial that students sucosesiully gregte an sosount and bossme
" e ’ T Serniliar with the Googls tools avallabls, 1 eneourags thew bo axplore
L 123 i?j@%ﬁ% & nav the tools in preparation for sreating their poridolivs.
tﬁiﬁfﬁ?ﬂg@ﬁ ;*’Zm sing Essential knowledga addressed: 1.0 4 B; 124 & B, B 122 4, 12240
artifacts. [P2] Wb Formative Aissessrnent: Pevsonalized Google Bke
Idobile 08R Shudents independenily follow dirsctions in Mobile 08P section 1.3
1.5 "Gomgls o sreate and personalize thelr own Google site. A% minimum, their
Aocount and hore page should contein soms pergonal information, including
Portfolio photo or an image. Students submit their URLs to me by the end of
Setup” the dass period.

Google Sites

Essential knowledge addressed: 1.1.1 4, 8; 1.2.1 4 B, E; 1.2.2 4,123 A.C
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Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 1.1.1: Apply a creative Web Instructional Activity: Google Account and Portfolio Setup
development process when Moebile CSF, Students set up a Google account specifically for the course. With
wragiing compiitationsl artifasts. 1.8 "Googls ihis ageount, they weate ¢ Google site whers they will hogt most of
| Spasunt and thedr work end ghare thelr idess on contemporary suss throughout
16 181 Croate & compuiational Portinlic the courss (zoe the naxt Formeathen Sssoeszrment). Baoh student’s
artifact for ereative sxpression. Hetug™ Google &lbe will servs as hiz or her portiode for this coumne. Bhudants
B Goagle Bites imisazzamfam&y custornise their ?sii:a, vaflesting the Mobile G8P a;‘ék}’l!s‘
L0122 Creshe & computational i%;ﬁ@ gmetion ‘i.‘:s]lp, ag téﬁ"éll a8 _ﬁtaw m@m pﬁmmgl ghyla, ﬁwgig Hites )
mﬁi‘ﬁaéf?‘ u@ﬁg ammm*‘mg toole éﬁ a wrili elg;ra support wridng ekille and provids resourees for Tl Ttis
toh mq ma-ﬁm sole a Ag}ifmbﬁ@m [i‘*ﬂ eszantial ﬁl&t gmﬁmﬁ@% suecessialy f@m@aw an geaount and bwam&z
v R farniliar with the Google tools aveilable, T ancourags then to geplore
oz i’imiﬁm 2 ﬂé’*i ‘ the tools In preparation for aveating thelr portiolios.
gj:iﬁ;;? f;‘:;‘;ﬁi;’n?;ﬂ sting Essential knowledge addressed: 111 & B: 1.2 A B, & 122 & 123 4-C
artifacts. [P2] Wl Fonmstive Assessiment: Personalized Googls 8ite
Mobile CSP, Students independently follow directions in Mobile CSP section 1.3
1.3: "Google to create and personalize their own Google site. At minirnum, their
Account and home page should contain some personal information, including a
Portfolio photo or an image. Students submit their URLs to me by the end of
Batup” the dags period,
Google Bites Enssnttal knvswdedge addressed: 109 4. 2; 121 4.8, B 122 4 12440
Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 1.1.1: Apply a creative Web Instructional Activity: Google Account and Portfolio Setup
develepment process when Mobile CSE, Studente seb up a Google account specifically for the course. With
oraabing eympulstions] arkifacks. 1.3 "Googls thizs secount, they wesie w Googls sits whare ey will ost moek of
[P Ageount and thalr work and share thelr Mooy on confauporary russ Phroughout
LD 4.2.% Creats 2 sorapusationsl Portfolis the enurse [pow the nest Formetive Assessment]. Back etudent's
artifagt for oreative sxprassion. Belup® Google sits will serve as his or her porticlio for this sourse. Studants
2] Googhs Sites independently customize thelr site, reflecting the Mobils CEF style
L012.2: Create 2 computationa] isa?a saction 1.5], as “fs{&l] EE :ﬁwr o g@ﬁmm shyle. K.‘%m@gl@f Slteg )
arti m&: using ézmyziﬁng @rm;alz éﬁé will ﬁlﬁ:f; support weriting skills and provide resourees for r:_a%mmx Itig
to ﬁi“zmm% ' mﬂm fg'ﬁmm@m Iﬁél sasentinl that $m§%ﬁ’ﬁs suoceseinly a;‘mi‘:& an ascount and beroms
e R e e familiar with the Googls buols grailalls. | snsoursgs them bo axplors
L0122 Ureats a new the tools in preparation for creating thelr portiolios.
ﬁﬁigﬁ?ﬁfggﬁ;ﬁ ;in sting Essential knowledge addressed: 1,11 A, B; 1.2 4, B, E;1.2.2 4;1.234-C
artifacts. [P2] Web Formative Assessmert: Parsonalized Google Site
Mobile C8P, Students independently follow directions in Mobile CSP section 1.3
1.3: "Google to create and personalize their own Google site. At minirurm, their
Account and hormne page should contain some personal information, including a
Portfolio photo or an image. Students submit their URLs to me by the end of
Betup” the dass pariod.
Googls Sites

Essentlal Enovdedae sddrennd 191 A B 131 4 B E 1AL 8,183 460
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Learning Objectives Materials Instructional Activities and Classroom Assessments
All of the learning objectives in Web Summative Assessment: UnitTest
this unit are addressed. "Instructional This sumrmative fest, hosted on Google Drive, includes 20 multiple-
Videos™ choice and six free-response questions. Questions focus on features
"It 1 of App Inventor and Google Sites, as well as students’ perception of
Bariow™ the course.

Al of the writ's essendial krowdsdge statements ars sddresssd,
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Guiding Questions
r What dose it mearn to progrem & computer? + What are sorne abelractions sncountered in programuming with
Ay lovenior? » When oo 5 condidonal sletormens be uead?

Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 1.2.1: Create a computational Web Instructional Activity: | Have a Dream
artifact for creative enpression. Belobils OEP, Shudenis explors App Invantor's programeaing platform by
(121 4.2: "I Have deweloping an spp that plavs the farmoug "1 Have ¢ Dream” spesch,
10 1.2.8 Croate a naw aDream In Bdobils C8F, gection 2.4, studente learn what the App Inventor
computational ariifacs by Tutorial,” program is, htm an evant handlar is used, and how an app makes
sombining o modifeing eristing 2.5 "I Have devizions with it-else coniro] Blocks. In section 2.3, students modify
artifacts. [0 @ Bx%m Part %;%xe app and creata simpla PIOGrams. ?ﬁi&" p%’c‘grammigzg@ @%gﬁﬁhﬁfﬁ in
L6 43.1: Use computing tools and 2* and 2.6 "1 the vidasg, STGOUrAYES »&ﬂwﬁiﬁm%mm S@g%ﬂﬁgg refinement, in %ﬁmh
tochmicues for :;*x% ﬁ% mg’smggwr ﬂﬁx% & %ﬁx%m prograreming i%‘j‘.;’%‘ar&'@ﬁ mz.“f' in g‘@g@% writh ervors zzm;rmf;@i , iE umed
2] * ) ] = Projects 85 & mroblem-soiving tool. Studends alzo learn 10 resize mages and
i “Daiy editgound Alss to meet App Inventor's glas lmits. Section 2.6 gives
LG 5.4 Deavelop & program for Programming”  S%tension ideas to allow for creativity. &s students enhance the app,
areative expression. to satisly I we disouss coperight violations and free and ppen-soures media,
g ; o f;?fy . OF o create news Essential knowledge addressed: 1.21 4, E; 122 & 131 E; 511 B,
BZI1 A4 CEM
10 5.2.1: Explain how programs - - s cenes
Implement algarithms. [F3] ek Farrative Savessnant: | Have o Brearn Spe Davelogment
L0V B.4.4: Braluate the coreciness hfokils CER Stndents complets intaractive guisses inddobile G5 sectiong 2.2,
of & prograra. [P4] A4 "I Havs %3 ard 2.8, sz well 2o reflsotions for thelr porifolios on the app
a Dream development progsse. They alzoe post thelr I Have a Drosm app on
Tutaorial,” thelr Geogls Sites.
2.8 " Have Eassrtal knowisd ; " P s - . X
- i 3 wigdge addresssd AT A B 123 £ 5148, 881 &
4 Dream Part BE4 OV M
2, end 281
Bave s Dream
Projeste”

Faagls Sites
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Learning Objectives

Materials

Instructional Activities and Classroom Assessments

LG 2.1.1: Describe the variety of Web Instructional Activity:What [s Abstraction?
abstractions used to represent Mobile CSP, I give a lecture describing abstraction (PowerPoint slides are
data. [P3] 2.6 "WhatIs available on the Mobile CEP teacher-facing site for section 2.8}, and
Abstraction?” then I divide students into groups to brainstorm different examples of
abstrastion Abgtraction ig introduced ag 2 "habit of the mind” and e
repregentation of 4 thing such ag “chair,” “rectangle.” or *bdr. Smith
Ap insvery other activity, students have access o the video recording
of the leoture in Mobils CSP plus the text version of the lesture for
sary, diffsrantated reviswing.
Essanidial knwadledygs addrsessd: 215 &
Weh Formative Assessment: Abstraction
IMobkile CEE, Students write a reflection on their understanding of abstraction
2.8 "What Iz bazed on the prompt in MMobile CSP, gection 2.8, and pozgt it on thelr
Abztraction?” Google Sites.

Google Sites

Essential knowrdedge addressed: 2.1.1 &4

Learning Objectives Materials Instructional Activities and Classroom Assessments
LD 2.1.1: Describe the variety of Web Instructional Activity: Binary Numbers
shetrastions used to repreaant Mobile GER, Sharting with the G Unplugged "Binsty Murbers" sotivity, 1
dets. [P3] 2.8 “Binazy indroduss the binery number syston a2 & positiona] number systan.
Lo 2.4.2: Explain how binery Numbaerg” Task differant studants to sband in front of the clase holding the
segusnces ate used to raprezent OF Unplugged,  oumbers 1.2, 4.8, 18, 3% ate., in order from right to i, Btudents
digital data. [PE] "Binary disouss the peiberns, and by ﬁm&@%@&ﬁm the numbsr waluss a8
Ty ?ﬁ.}};«vr@“ gwrihos m@,ﬁ; sen be on end off, they lsarn to wribe dffsrent m@ iQ
e numbers n binavy, Studaents learn how to convart fom one number
Ehan Asademy,  hass to enother nutnber bass. I emphasiza converzion betwesn base
“Binary Z and bages 10, 8, or 16, I supplement with Mobile 08P and Xhan

Hurmbers®

Aoademy videos.
Eweriial kivowledes sddiessad 290 D, B 3412 0.7

Wab

Blntdls T88
2.8 "Binary
Hurnbers"

Eosvertive Assessrei: Blaury Runbers

Studaniz sorwlets the blnery number inberaciive emwelisss and

refleciion Sorm the Mokila OFP alts to post on thelr Googles Sitag. To

o further, studenis can ales augway the llowing problemes and post

responzes to thelr Googla e

1. ¥What decirsal muabey I8 repressnbed by the Moery number 0011
1o ooi17

2. Bopresant the decimal number 817 g a binary nuraber,

% What i the deciroal znd bitare value of the ootal number B237

4. Convert the base b number 242 into decimal.

Essential knowledge addressed: 211 D, E; 2.1.2 D-F
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Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 2.1.1: Describe the variety of Print Instructional Activity:The Digital Explosion
ghatractions urad o raprasent Abelaon, We start with & whols-clesg reading of the firet few pages of Blown
data. [P3] Ledesan, and ta Bits, chaptar 1 (the introduation). I separate students inso thres
L0 744 Beplain how somputing Lanwvriz, to sz groups and aszign sach group pages to read with reflection
novations affect communication,  ohepbert guestions for descussion. Alter emali-group disoussions, I pairup
intaraction, and cognition. [P4] Yiak groups to sunenarize o sach other, Bhudents seo that cormputing is
’ Mobils 5P transiorming how we ralate o one ancther and problem aolve, a8
2 7 "R wall sz that sveryithing on the conputer is made up of bingry digits
The Digital [ite). The soven “Toans of Bitg™ are used bo drill home the nature of
Eeplosion” bite, which leeds to a dass disgussion of computing sod s bopact.
Essontlal bnovdedge addresesd: 259 5, G VLI E 81
Print Formative Assessment:The Digital Explosion
Abelson, Students post answers to reflective questions, including the
Ledeen, following, from Mobile CSP on their Google Sites:
and Lewis, 1. What is a bit, and what does it mean to say that “it's all just bits"?
chapter 1 Give examples of the things that are stored today in bits.
Web 2. Desaribe Moove's Law i vour own words
Bobils 0SB . .} BT DLODE .«st 1% - .h it &.H -
5. g 3 Glvs an smasnple of how the digitel ezplosion I "neither good nor
The Digital bad” but has botlh posities and nagative wplivetions.
Ezplosion™ Ezsanrtial knovdedos addressad: 211 8, S 2AI B R
Google Bites
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Course Title

AP Computer Science Principles

Course Code

D0446-D0447

Learning Objectives Materials Instructional Activities and Classroom Assessments
L0 2.2.3: Identify multiple levels of Wehb Instructional Activity: Mobile Apps and Mcbile Devices
abstractions that are used when Mobile CBF, 24:  Using resources from Learn Free and discussions of general-
writing programs. [P3] "Mobile Apps purpose cormnputers, this unit addresses the hardware and software
L0 5.2.1: Bxplain how programs and Mobile components of a computer, low- and high-level programming
imploment slgorithms. B3] Devinea™ languages, and the different levels of ebgiraction in hardwars and
Tsann Fres, eofioware. T use logic gates and cirouits bo show how the computar
*CloTaputer provasses binsry information. Learn Fres conlaing tuborisls on bagie
Basics” coneapts n compuiing, sems of which etudents may kmow wary well,
Twrite out the topie of & Sutorial {such e “Mobile Devicss™) and ask
students bo dizoues I8 IF they do not show good snderstanding of
the topic, we watch the short video "Computer Basics" to clarify the
concepts. For homework, students finish watching the videos on
Mobile CSP or read the tutorials and reflect on the topic.
Essential knowledge addressed: 2.23 A-C F-J 524 F
L0 1.2.2: Create a computational Wek Instructional Activity:Where Is North? A CompassApp
artifact uging computing tools and  Bobils CER Toguide students, using Mobils CEF, to develop & cotapass app that
tochnigues to golve « problam, [F2] 223 “Whers uges the Location sengor and the Orendation sengor of AppInventorn
L& 18.1: Use computing Sools and Iz Worth: & Wihile pair programming, students are $}K€WQ hewr to uge tha le?ﬁsﬂ
tachmigues for sreative sxpression. Comapezs App” Poegitioning Svstem (G0 1 got the app's latinde and longitude. The
- idrisniation genzor iz used W determnine the lovation of geographic
. i — aorih. App Invanbor comnponents gudh ag Cenves gnd hnage Bprite
g@;ﬁ%ﬁﬁg@gﬁ;ﬁﬁ@gﬁm are usalial for §mv@§ng, and studaniz geplors animations and soms
interaction, and coguition. [P4] ‘ of the propartiss of ;nasse components. &uﬁsm%s alao a‘zplmjg the )
¢ T App Invenior coordinebe syziem and how the size of a nmobile devicse
affecis the placsment of 2 component.
Bssardial krovdedgs addressed: LE2 A 1A B TLI LI
Learning Objectives Materials Instructional Activities and Classroom Assessments
All of the learning objectives in Web Summative Assessment: Unit Test
this unit are addressed. "Unit 2 Review This summative test is hosted on Google Drive and includes 25
— Uche" rnultiple-choice and five free-response questions. Questions focus

on the features of App Inventor, abstraction, bits, number base
conversion, and the parts of a2 computer,

All of the unit’s essermtial knowledge staterments are addressed
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Guiding Duestions
b How can different types of data be represented in binary form? » What kappens to data when they are delsted
frozma computer? » How iz abstrackion uwsed ln conputor programedng? b What soight ervors in sfored oy
wanmmritted date look like?
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Learning Objectives Materials Instructional Activities and Classroom Assessments

LG 1.1.1: Apply a creative Web Instructional Activity: Paint Pot App and Projects

Gavaloproent DronesE When Bbiobile CEP, Through the Paint Pot tuenial, its anhancemeks, and modifastions,
araating computational artiisats. 3.3 "Faing Tintreduss studsnts bo the deewing end painting festurss of App
B2 Pob Tuborial,” Tnwenbor o support the creation of computational ertifacts that

L3124 Create g comnputational
artifact for oraative saprassion.
Pz

15128 Creats 2 compainiional
artibact using computing tocls snd
sachnigues o solve & problev. [P2]
LB 1.3.9: Uss computing tools

and technigues for erastive
axpression. (P2]

LG 2.2.1: Davelop an abatraction
when writing & progrsan or

ing obher computational
artifacty. [PR]

LD BT Davslop @ progrsm foy
wreative exprossion, b eadisly
perzonal sudosily, or to araate new
Imowledge. [P#2]

L3842 Demelop o eorrest program
0 golee problams. (P21

LOE.2.9: Beplain howr programs
implement algorithms. [P3]

LD BAM: Bealuate the correcinoss
of @ program. [P4]

LO 8.8.1: Employ appropriate
mathematical and logical concepts
in programming. [P1]

33 "Paink Pot
Projests,” 3.8
"Palnk Pak 2
Tuborial,* and
47 "Palnt Pok
Z Brofecis™
Google Bites

inshede graphios. T nreducs variabiss as abetractions bo vary the
radiug of w Aok, Az o aluss, we disouss bow o nane varlables, the
nasd to inltislie variables, end how te inewment varisbles, plus
dabugging and how to hendis error in coding. Thess ectivibes
deepan studonts’ understanding of event-deiven programming using
App Iventor snd support the oareation of meaningiul appes. Puint Fot
s introduced n section 8.2 and s enhancements n 3.3, Paint Pob

2, which is an exbension of gection 3.2 with variables introduced as
abstraciions, s introduced in segtion 3.8 and enhanced in 3.7,

Essential knowledae addressed: 131 B, 121 B 1224 1481 B 221 &;
BIAEBAB BAI A 541 K & M BRI AD

Wb
Bliohils CER
22 "Peink
Pag Tuborial
3.3 "Paint Pot
Profects,” 3.8
“Paint Pot 2
Tiskorkal,™ and
27 "PalniPot
2 Projects™
Googls Bites

Fermmitive Aosessmant: Palnt Pot App and Profeds

Tassass my students” progress with the Peint Pot aope by monitoriog
the araation of the Paind Pot apps with thelr enhanceraents and

by having studsnie post reflaction assignments o their Googla

Bives portfclios. The refisotion assignments ave livtad in asch of the
refersnced Mobils CEP sactions.

Eseaniial knowiedgs sddvessad: 131 8 121 B 1820 121 B 221 &;
BRI BEIIASAI R G MESIAD
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Learning Objectives

Materials

Instructional Activities and Classroom Assessments

L0 2.1.1: Describe the variety of
abstractions used to represent
data. [P3)

LO 2.1.2: Explain how binary
sequences are used to represent
digital daba. [PE]

L3342 Sollaboraie whoen
mrocessing mformation o gein
insight and knowiedgs. [PE]
18280 Analyue how dats
revrsganiation, shorage, sesurily,
and frangmizsion of date involee
aomputational manipulation of
nformation. [P4]

Web
Mobile CSP, 3.4

"Representing
Images,”

3.8 "Ervor
Debeation,”
and 3.0
“Parity Ervor
Cheaking”

2 %mn

8 Unplugged,
Tnage
Rapreseniation”
and "Ereor
Dataation”

Instructional Activity: Image Representation and Error Detection

In groups, students complete the Mobile CSP "Representing Images”
and the C8 Unplugged "Image Representation” activities, which
describe the Bun Length Encoding (RLE) method of representing data
ag bits. The Ameriean Btandsrd Uade for Informetion Tntershanss
{&BCT Wikipsiis page axplaing thet bits can heve different mesnings
in different contexte. As 2 clase, we analyze the repressubation of
dilferent pivsle and dizcuss lnsey and lossless sovoprassion. Bludent
grotips work in Mobils CEP 3.8 and 08 Unphigged "Brror Datastion”
activiies, which show videos dissussing debs corruption and the
debzation of errore In etored or Sransmitied deta. Tn Maobile U8R 240,
iha concepdt of parity bits and check o are lllustraied. Studanis
eompleis numarous gquizses in 3.10 supporting the mestery of the
soncapte of prror detestion and eormestion,

Essential knowledas addimased: 201 8 OB 2128 D B 212 87
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Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 2.1.1: Describe the variety of Print Instructional Activity: Electronic Documents

abstractions used to represent Abhelson, In this activity we discuss how the computer represents data as
data, [P3] Ladesan, aud bite, and we gzplore the concepts of mage modeling end rendering.

L3 2.8.1: Use mmodalz and
gmulations to reprasent
phenomena. [P3]

LD 3.2.4: Extract inforrmation from
data to discover and explain
snnedions or ends, (1)
L3320 Analves how date
repregentation, storags, seourily,
and wangmizsion of dabe ineolve
computational manipulation of
imformation. [Pd]

Tawis, chaptar$
Wk

Mobile CSP, 3.5:
"BB: Electronic

Documents”

EF s s inid

Abelson,
Ledeern, and
Lewis, chapter 2
Wk

Idobile CSP, 3.6:
"BE: Electronic
Documents”
Google Bites

Student groups resd Blown to By chepter 3 and reflect on the
Eolleing questiong:

1. What is metadata? Give an example.

2. What is 2 model?

3. What is the difference between a raster image and an ASCII
yapreseniation of & bt dosument?

4, What are fenarme srbengions? Whas are they ussd for?

B. WWhat ere Insxy and leseless representations? What are the ades-
offg in using eanh representation?

8. What & sbeganography, end what is it used for?

7. What would vou have o do to dalete g dosument from your
cormpuber 5o that it sould not possibly be read by arrona eles?

Eesentis] knvwiledoes sddresssd: 239 8, & 281 & B33 0, 5,

7

T assess my students' understanding of the concepts in Blown to Bits
chapter 2 by having them answer interactive questions and write
reflection assignments from Mobile CSP section 3.8, Students post
their reflections to their portfolios on Google Sites,

Essential knowledge addressed: 241 B, C, 239 A B 321 G H;

33140

18 of 47




Newport-Mesa Unified School District
Office of Secondary Curriculum and Instruction
High School Course of Study

Course Title

AP Computer Science Principles

Course Code

D0446-D0447

Learning Objectives

Materials

Instructional Activities and Classroom Assessments

LE 1.3.9: Use compirting tocls and
sachmigues for areative axpression.
2g]

L& 8.2.9: Use abatraction o manegs
comnpiexiiy in programe, (P3|

L3 5.5.1: Eraploy appropriate
matherpatical and logical consspts

in prograwming. [P

Woab

Bioblle CEP 3.9

"hiagic 8 Ball
Tuborigl and
Prolects”

Googls Bikes

Instrezional Activios: Ragie 8 Ball App and Projects
1lead students through Bobile OFF section 3.8 in the development of
the Meagic 8 Ball app, which iz ¢ mobile version of the clasgic lortune-
elling app. I use this ectivily o nveduce lsts, the indezing of lsts,
and how 1o randonly saleot an slerpent from & list, The app and iis
%rﬂ%wtwam% izg f—awa*‘h@ *»;h»« iy f’mm of the Aceslerometer %mvm'

Inventor. %u @nﬁ:& GE Wmét Individually ;g oF in };mm m @mi@g iazmi,
app using the course vidas In Mobile UFP section 3.2 a2 & guide,

Essential knowledae addressed: 129 & 521 L 8510

Wk

Biobils C5F, 3.8

Famvatlve Syseuwmnent: agle 4 Bal
Frudentz complats nteractive quastions provided on the Mobils U8R

“laglc B Ball gite for this section.
Tutorialand Essentdzl knwviledge addressed: 1.21 E 5.3.1 L; 5597
Projects
Google Bites
Lt;ﬁ 1.2, 1\ Create & gorom Web Instructional Activity The BapTour App
artifact oy ereative %&g:xz%m@f; Liobile UEE The Wap Tour app ehows how W0 uss App Ivenbor with axdsting
B2l 11 "Map Wab applicstione. The activity in Mobile GEP seotion .11 introduces
Tour Tuborial” e Google Maps AFI (Application Program Interface) and explores

LG 124 Use computing tools and
tohniguas for ereative axpvession.
iwz]

L3740 Explain how cornputing
innorations alfect communication,
interaction, and cognition. [P4]

Googls Sites

the idea of how softwers programs interact, inchuding the uss of

the Aaotieity Starter to lsunch other spplizetions in App Inwentor T
gles nbroduce the ides of location svraranses through this actizity.
Depending on the dese, the atudants can work on thelr own, work
in paire, or be lod through the activity by the teacher My studenis
prafar to work on thelr own and ask questions when thay get stuck.
Students follow divections on the gtudeni-facing Mobile C5P page to
produce an 2pp that 2 tourist can use & locate specifiad abbractions.

Essential knovledge sddressed: 1.21 B 1.31 & 7,141
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Course Code

Learning Objectives Materials Instructional Activities and Classroom Assessments

L 1.9.% Apply & creative Welb Irsstraaticrl SActivity: Fractice Oroate Task

derelspmant prosess whan Bdokils CER, Ztudenis uss the mowledoe sogquired in Units 13 to develop &

crsmbing computational ertifscts. “ireabs: simple gane snd learn to write S up for pesentetion to the schodl

| Frogramming sommanity, ueing Collogs Board guidelines, By follvwing instructions

L0 1.2.1: Crasts & computationsl Parformancs on tha Mobils CEP page, studeniz collaboratively develop 2 mobile

artifact for creative expression. Task #1" app, design, implement, and debug a mobile app, and create a

[P2] portiolio write-up and an oral presentation about their app. Over the
o ] eounrss of tuvo and & half weslke, studsnt groups work on thelr apps

‘ : Dellaborabs in the crestion o 2 5

i? m‘@ *”ggzmgfﬁéij %@?mﬁ snd present them bo the class on pregentetion day. Btudenis also

@ computal @W ariiae o havs the option of sharing thelr app with other Mobils CEP dlasses

L2445 Deavalop en algorithm for across the couniry for fesdbask

implementation in g program. [P2

plementation in a program. [P2] Essantial knowledge addressssh 103 A B; 131 A 122 4, B; 1244 F

Lo &.%.2: Express an algorithm in e 410 A7 452 40511 AF S12 AR M 521 4D, £ 6.31 A-G;

languags. [PE] E4D &L BRI D-FH

L0 5.1.1: Develop & program for

creative expression, to satisfy

parsonsl curiosity, or to create new

wowladge. [PZ]

L3842 Devalop & comact program

B soles problems. [P2]

L 5.2.0: Brphin how programs

implement slgocithme. [P]

LO B.8.70: Use abslraction bo manage

complexity i programs. [P

L& B4 Evaluats the corraciness

of @ program. [P4]

LT 5.8.9: Employ appropriate

veabhien and logdosl concepls

{1} 1 [P

Learning Objectives Materials Instructional Activities and Classroom Assessments

All of the learning objectives in Web Summative Assessment: UnitTest

this unit are addressed. "Mobile CSP This summative test, hosted on Google Drive, includes 20 multiple-

iz 3¢ chisise and e free-response guastons. Qusstions focus on features

of App Inwentor, lists, srror defection, parity, and the impact of
cormputing.
All of the unit's sesentlal knowledge Saterments are addiensed,
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NPl
BlG [IDEA 1 ﬂf;“

Guiding Questions

» Whet sve rmodels, and why are they importent? » Whe? ore the different ways in which somputing affenss cuy
Lwea? » How possibls o i for & conpuley to generates 2 fvely random number? » How can ons protect one'’s

privacy in today’s digital world?

Learning Objectives Materials Instructional Activities and Classroom Assessments
L0 1.2.1: Create a computational Weh Instructional Activity: Android Mash App and Projects
grkifect for oreative wspression. hiobile QBB In this sctivity, students develop the Androld Mash app, which

(P2

L8123 Craate a naw
sornputetionsal artifact by
soymbining or modifving sxisting
ariifacts. [P2]

LS 2.2.1: Devwslop an aketraction
when writing a program or
renting obher comnpuistional
ariifacts. [P2]

LG 4.4.9: Dawelop an algorithm for
implemeniation in & program. [F2]
LE 4.4.2: Bepreas an algorithun in a
language. [PE)

L83 8.1.2: Devalop a correct program
to solve problems. [P2]

LG 2.2.1: Use abetraction to menags
somplezite In programs. [P5)
L8819 Bploy spprapriats
mathematios]l and logical concepts
in progranming. [P1]

4.1 "Andmid
Tdash” and 4.2:
" Sndroid Bash
Projects™

simulates the weditlons] Whas-a-kole gems using the Image Sorite
and random number features of App Inventor. Bhudents mey work
Individuslly or in peirs. T lsad students through Mobile CEP sostion
4.1 end the development of the Sudrald Bdagh app Hhough ghowing
butorial vidoos and ssmieting in the provoss, Btudents dospon thelr
undersrnding of how animation and randomness are progranumed
@mﬂg the clotk component. Onoe studonts hers opoated thelr app,
W v have the opportunity to enhance it in Mobils C5P seciion 4 2,
grifch melades introducing variables that soonitor and updats scorss.
Prosedures and procedural abebracions e ales bredused ag
retmable programming tools.
Esseniial keowlsdge addrassd: 121 8, B 1330 239 4 B 441 B
492 G 8120 81 A0 RBI A
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L0 2.3.1: Use models and Web Instructional Activity: Coin Flip Simulation and Experiment

simulations to represent IMobile CSP, This activity illustrates how the App Inventor random number

phenomena. [P3] 4 4. "Coin Flip functions can be uzsed to model a coin flip. I show a simulation from

LG 2.3.2: Usa models and Simulation,” Mobile CSF section 4 4 to stirmmulate a class discussion on fairness and

simulstions to formulate, refins, 45: "Coin Flip bias. This dizcussion leads to & coin flip experiment in section 4 5,

and test hypotheses. [P3] E@giﬁ*ﬂ?g@n “ ?ﬁim%ih estinates gim diﬁﬁfihﬁﬁi@i @ih%ﬁ@ &ria;i tails mﬁg@m&g ina :@im
, .. ) . and 4.6 iy, In paire, students nas & prebuilt sop to dedermins howr good App

ﬁi‘zﬁéﬁ ?ﬁ?ﬁf@?ﬁ%m TEaendo Inwentor iz af ganarating random numbarg, The app lete students

o ‘ ‘ Bandom “flipa coin” N times and displays the resulis. Students record and

insight and knowledge. [PE] Hurabears tally the results and caleulsbes the average percentagse of heads, Ag W

LO 4.1.1: Develop an algorithm for (Optional)" gets large, the average should approach 50 percent.

implementation in a program. [P2] Esseridal knowledge addressed: 281 B, € 2232 A-H 3120, D, F

LG 8.1.2: Deawalop & corrast program 411 CEII0: 651 4

&0 golve problems., [P2]

L3 8.8.4: Employ appropriats

mathematics] and baleal concepts

in progremming. [P1]

LG 1.3.1: Use computing tools and Web Instructional Activity: Real-World Models

teohnigues for wrestive epression. Mobils GEP 4.8 It thiz setivity | orojecs videos of Bwo dilferents models of the solar

(22l *Roal World swsbam in Mobils CEP pection 4.8 to show that ag an dhebraction, &

L& 2.5.1: Tize modals and Models” model foruses on essential aspects of the problem being addressed.

simulations to repregent OS Bits & Byieg, Hier projecting ihe wideos, Ilead & class discussion of the differences

phenomena. [P3] "Cosric Shrp” Highlighting the abetractions. [ then break the class intoe two groups,

L3222 Use modals and
glrmmlations to formulate, refine,
and test hypotheszes. [P3]

and "Computer
Science
Enablee the
Dagign of Balar
Chermissls”

with one group resding “Cosmic Blury” and the other "Compubay
Soienos Enables the Desion of Bafer Cherndeals.” The groups then
share and sxplain b sach other what they hawe [sarmad, We conkinus
our discugsion of real-world modsls through & bridge-buliding
axarsize, » wodel of the movamsnt of halr, global clivnabs and waether
forecagting, or other activities from OF Bils & Bvies,

Essential knowledys addresssd: 127 4 B 231 4 0, 1n 233 7H
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Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 3.3.1: Analyze how data Print Instructional Activity: Privacy

representation, storage, security, Abelson, Blown to Bits, chapter 2, discusses how modern technology has
and wansmizgsion of data involwe Ladasn, and affectad poopla's privasy, parceived or otharwize. Althougah this

compubational meanipulation of
information. [Pd)

LE 714 Baplain how computing
mnowations affect communization,
iberaction, and cognition, [P4]

L Rs T Anslyze the banefivis] and
harmdol effects of cormputing. [54]
LU 2475 Baplein the connsctions
hetwresn comaputing and rsal-
wrorkd sonveshe, neluding
ssonarmie, sodal, and cultursl
enrciemie. [Bi]

Lewis, chapbar
2

Wab

Biobile CEP 45:
“ER: Privam”

chapier comparss st brotherlem™ and "hdg brotherdnn,” it uses
real-life sxamples that show how technology can be g force for beth
good and avil, Convendence and mobils echnology {o.g., e uke of
radicfraguency Mentiflcation [FEID] or an event daba resorder [EDR])
are dsousead in tonme of thelr eifect on the loss of privacy. [ divids
the dass into six groups and sasign sach group pages o read and
guestions & angwer, Heted on the Mobile CFP section 4.8 studsant
page. Ly each group shares it fndings, we regroup as a class
and share as necessary untll every student has an angwer to 2ll the
guestions.

Brsevilal lnowdedas adidresseh 234 A F 700 0L, B 7A4 G, B

74148

Piint

Abelson,
Ledeen, and
Lewns, chapter 2
Yishy

Hobile OBF, 4.9:

"BE. Privacy”
Google Bites

Formative A ssessment: Privacy

Students create a page called "Blown to Bits Chapter 2" on their
Google Sites and answer the questions in Mobile CSP section 4 8.
Students post their responses to their portiolios.

Essertial knowledgs addressed: 22T A FPAI M B 2SI GL B
FAA R B
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Course Title

AP Computer Science Principles

Course Code

D0446-D0447

Learning Objectives Materials Instructional Activities and Classroom Assessments
L2 111 Apply a creative Web Instructional &ctivity: Phone-Menitoring Aon (Practics Explore
development process when areating  Mobile CFP, Parformanae Task]
computaionsl ariifacte. [P2] “Frniora: This activity iz o practice vorsion of the Bxplore Performence Task
LO 1.2.9: Create a computational Irpact ﬁf To aaz@:«l@ a zﬁxs@usgmn ﬁgﬁf&. practizs @i’;ﬁ}% E&;@Img ?%?‘Tﬁ%i‘mﬁﬂ@ﬁ Taslk,
artifact for creative expression. [P2] Tomputing ’t;t‘mai@mtz %@]&f}}: ﬁﬂa of i{mr s&nggg%"c%f:i y:mﬂ&um%mﬁwmg sgp;m a8 %ﬁ

) X nnorabons inserration and axelore it following the Collage Bosrd guidalines o
L0 1.2.2: Greate a computational Parforraancs practice developing a computational artifact. Following instructions
artifact using tools and tochniques g 4e from Mobile OSP, students download ona of the referenced appe
to solve a problera. [P2] (Optional}” of their choice, szplore the app. end document their findings
L0 1.2.% Oreate & new computational 4540 o0 a8 a computational artifect. The rubels for grading the BExplore
arifect by combining o modifsing M@mmﬁm Performance Task iz shared with students with the hope that they
sxisting artifacls. P2) App" : will reflect on o lbegons via their Googls Sites when they complete
L3 128 Analyze the correninass, ﬁ:&i}glﬁ Sites thedr dnal Beplors Periormancs Task,
ugabillty, functonality, and . . Essential knowledge addressed: 1.1.1 4, B; 121 A8 192 4, B, 1.224-C;
suitability of computational }iy hiobile 125 AD; 334 A-C, B G, 709 A, 745 A-D, M, (741 A-E
artifacts. [Pd) Watehdog"

L0 3.3.1: Analyze how data
representation, storage, security,
and angmission of data inwolve
somputstionsl manipulation of
nformoation. [B4)

LG #4.4: Bxplain howr computing
mmowations sifect communisation,
intoraction, and cognition. [P4]

LG 780 Analyze the beneficial and
harméul effects of computing. [P4)
L Eaq: Bxplain the connections
botwroon somputing and real-worid
sontexts, indoding cconomis, sodlal,
and eulrursl contexts, [P1]

"Net Nanny for

Android”
* Toaniafe”

Learming Ubjectives

Platerials

Instructional Activities and Classroom Assessments

All oof the learning obisctives in
this woit are addregsed.

Web

"Mobile C8P

Qi 47

Sumiretive Amewrnent Unit Test

Thiz surumative test, hosted on Google Drive, includes 20 multiple-
choise and fve Desrezpongs gquastions. Guestions focus on modular
arithinetic, peeudorandom number genevation, snimation features of

App Inventor, and the Inpact of soraputing on privacy.
All of the unit’s essential knowiledgs sbatements are addrasssd
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High School Course of Study

Course Title

AP Computer Science Principles Course Code

D0446-D0447

Guiding CGuestions

» What is the fastest way to sort & deck of carde? » When should a loop within a loop be used?
b Hew doss the Google seerch engine veork?

Learning Objectives

Materials

Instructional Activities and Classroom Assessments

LO 4.1.1: Develop an algorithm for
implementation in a program. [PZ]
L 4.4.2: Express an algorithm ina
langusge. [P5]
L0 4.2.4: Evaluate algonthms

cally and empirically for

Web

bdobils OBF 5.2

“$What Is an
Algorithm?"

officlency, correctness, and clarity.

Instructional Activity: Algorithms

Students revisit algorthms in kobile CEP gection 5.2 through

the completion of the “Blockly Blaze” gams. Theay also visit the
algorithm for converting numbers betweaen bases, The importance
of urambignity, clarity, and readability & erqphazized. I note that an
algorithra is 4 st of steps for ascomplishing & tagk. For this activity,
L a gimple task that students know very well and ask the
students o write an algorithm for & (e.g., ceening & combination
locker, eating lunch, brushing tes tudents then palr up W actoul
their pariners’ desoriptions. This aobivity iz meant to ghow giudents
thet direciions need o be glear and unambigusus,

Bssentizl knowledges addressed: 4.1.1 4-5 442 440, B4 424 &

513 f-F
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High School Course of Study

Course Title

AP Computer Science Principles

Course Code

D0446-D0447

L0 2.2.1: Davelop an abstraction
when writing a prograrm or
creating other computational
artifacts. [P2]

L0 2.2.2: Uze multiple lavels of
abstraction to write programs. [P3]
LO 4.1.1: Davelop an algorithm for
implementation in a prograrm. [P2]
LO4.1.2: Expreszs an algorithm in a
language. [PB]

LO 4.2 4: Evaluate algorithms analyt-
izally and empirically for efficiency,
colrectness, and clarity. [P4]

L0 5.1.3: Collaborate to developa
program. [P&]

L0 5.3.1: Uze abstraction to manage
complexity in programs. [P3]

Web

Idobile CEF,
£33 "Logo Part
1" and

E4: "Logo

Part 2"

Web

Iobile CSF, 5.3:
"Logo Part 1"
and &.4: "Logo
Part 2"

Google Bites

Instructional Activity: Logo

In this activity, students write logo-type algorithms that draw
polvgons and their enhancements, ag dezcribed in Mohile CEP
zections 5.3 and 5.4, and uge them to create complex structures.
Students get extensive practice with the uze of zequences, zalection,
and repetition, which are the only control structures needed to write
an algorithm. &After thiz activity, students have all the tools needed to
write any algorithm. Procedures are introduced ag a way to capture
zteps in a task that need to be repeated often.

Essential knowledge addressed: 2.2.1 ¢, 2.2.2 4,4.1.1 A-E;
4.1.24-C EG34.24 06124 F 62148 D E

Formative Assessment: Logo

Students complete the interactive quizzes at the end of Mohile CEP
zactionz 5.3 and 5.4 and then create a page called "Logo Partz 1 and
2" on their Google Sitez. They then answer the reflaction questions in
these IMobile CEP zectionsg and post their rezponsges to their portiolios.

Essential knowledge addressed: 2.21 ¢, 22.2 4411 4F 4.1.2 4.C, E-3,
424 C6134F, 62148 D E
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High School Course of Study

Course Title

AP Computer Science Principles

Course Code

D0446-D0447

Learning Objectives Materials Instructional Activities and Classywoom Assessments
L0 3.1.2: Collaborate when Web Instructional Activity: Searching and Sorting Algorithms

processing information to gain Mobile CSP, T use interactive activities to illustrate the binary and sequential
ingight and knowladge. [P8] BB "Bearch search algorithms. T ask the class "What does searching mean?
LO4.1.1: Develop an algorithm for Algorithms"

implementation in a program. [P3]
L0 4,1.2: Express an algonthm o a
longuags, [PE]

Lo 4.2.4: Fvaluate algorithms
analvtically and empivically for
efficiongy, sorrectness, and darity.

[P4]

%upgsme *f;x::su are given a bag of a'*@mz fmm mﬁamm mm‘nmw }?f:w

t}mw mm“*ﬁ glg@mﬁms Em‘ ﬁﬁﬁmg i«%‘}@“ﬁi‘%ﬁ in s&@ﬁm b.&, l use
handz-on activities, such az gorting cards, to Wustrats different
gorting algorithims (bubble, merge, and bueket sorig). T split g deck
of cards into four sulte, ghullle the cards, and give them bo fouy
gindents to gort compatitissly. ¥ dizcuss hes differant algorithms
ugad and ralate them o standard algerithms such as the bubbla sort,
Essentiz] knowlsdge addressed: 312 A-E 411 4928, 484 H

L3 3.4.2: Cellaborats when
procassing nformation to gein
inzight wnd Imowledge. [PE]

Lo 447 Dewalop an algorition for
implementation in g program. [P2]
L 4.2.9: BExplain the differance
beteean algorithos thet nmin g
resmonable Hme and thoss that ds
not run in 8 reesonsbls e, [P1]
Ul 4.2.2: Bxplain the difference
betwaen solvable and unsolvable
wroblams in computer science, [P1]
L 428 Bxnlain the sxistence of
undedidabls problems in compubsy
selenee. [P1]

LD 4 .24: Swaluabs algorithms analyt-
corrsciness, and clarity. [

Wb

Mobile OB

B.7: "Analveing
Algorithms”
and 5.9; "Linits
0f Algorithns™

Instruckionsal Actlviiy: Aralysls and Limits of Algerithens

Hrudents are provided with the Sesrdh Experiment app in kokils C8P
zestion 5.7, which enablez them bo charavtarize moysbery algorithome in
teomns of thelr run Yme, Individuslly or in peive, students use ampiriesl
dats o analyze the officiency of each of the different searching

gnd sorting slgorithos previously shudisd and generslize w0 other
glgorithme. Students graph and categorize the efficiensies, then
updoed thelr graphe to thedr portlodics for oy veview, Tnsestion 8.8,
shudenis conduch o similar empesriment oo enpdricel slessificetion,
They download ancther sxperiment app and follow instructions on
the student-facing page to conduct the szperiment, record thelr
fndings In graphs, and upload thelr graphs o thelr portfclics.
Throughout these experimeniz, students take in and understand
concebhs sudh g braciabls problems end undesidable problems,
Esgontial knowdedae aldresssd: 308 € P A0A I 450 5.0 458 8.1

423 A0, 4344 B DG
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High School Course of Study

Course Title

AP Computer Science Principles

Course Code D0446-D0447

Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 2.2.1: Develop an abstraction Web Instructional Activity: Pong App and Projects
when writing a program or Mobile CSP, Students revigit selection structures and procedures through the
creating other computational 58: "The development of a Pong app. Students choose to develop the Pong
artifacts. [P2] Pong Game" app from scratch or modify an existing Pong app game. Ishow a
L0 4.1.1: Develop an algorithm for and 5.10: demonstration of the Pong game on Mobile CSP and ask students
implementation in a program. [P2] "Debugging to work in small groups to brainstorm the types of components they
LO B.1.2: Express an algorithm in a Pong™ wrill n_a@z:% ﬁfz:a develop the app, the @mgi&i thet fﬁﬂ;ﬁ s seen, and s;ﬁ;hgr
ianéviag;;e [B5] functionality. I have groups shars their ideas with the ¢lass and
e examing the sterber app. I sleo give shudenis & bugoy Pong game o
L 8.2.1: Use absiraction to menage debug and enhance. The activity emphasizes different types of emors
eomplexity in programs. [P3] and provides tips on identifying, fixing, end preventing bugs.
LO §.4.1: Uso abstraction to manage Essential knowledge addressed: 2.2 ¢ 411 G 4.2 O-F
somplexity in programs, [P3] 544 A0 5ALAH
LG 4.7.7: Develop an elgoritho for Pk instrudiiona] Aclvity: Web Beardies
implementation in & program. [PZ] Abelson, This getivity focuses on Coogle's search elgorithim and indroduces
LE 24.1: Feplain how computing Ladesn, and woncapts zudh a2 eaching, CAPTUIIA and the PageRenk slgorithm
innowations affect commmunication,  Lewis, chapter  through reading chapter 4 of Biown to Bits. I introduse students
interaction, end cognition. [P4] 4 j=o] m&&?ﬁ‘% in "Humsn Computation.” n Whiﬁh; through
LO7.4.2: Explain how people Yiab grmﬁmumm@t%w are &i@tﬁgaﬂ@ saarch mmmﬁm@ in & writhen
m?ﬁmm&% i*z; Ei?ff cblemn-golving Wiobile OFP dosumens. [ divide the ¢laze ints slz groups and assign each group
e o : B4l "BE YWab pagee to read end guestions to anewer, lizlad on the Mobile OFF,
procses that scales. [P4] Zearchas™ saction 5,11, student page. Aller sach group shares its Gndings, we
8 Bits & Bytos, ragroup a8 2 class and ﬁmrs a8 necessary untl every student has an
"Elaman answeer bo &1l the guestions.
Computation” Essential knowdedge addressed: .01 B, 710 87320, 8
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High School Course of Study

Course Title

AP Computer Science Principles

Course Code

D0446-D0447

Learning Objectives

Materials

Instructional Activities and Classroom Assessments

LG 4.1.1: Develop an algorithm for
implementation in a program. [P2]
L0 7.1.1: Explain how computing
innovations affect communication,
Interaction, and cognition. [P4)

O 742 Byplain how people
partisipate in a problem-solving
process that seales. [Bd]

Al of the learning objectives in
this unit are addressad,

Print

Abelson,
Ledeen, and
Lewis,

shapher 4

Wah

Mobils CSP,
B4 “BE: Wab
Searchag”

Gangle Sites
CEBks &
Bytes, "Humpan
Computation”

Web
"Iobile CEP
iz B

Formative Assessment:Web Searches

Students create a page called "Blown to Bits Chapter4” on their
Google Sites and answer the questions in Mobile CSP, section 5.11.
Students post their responses to their portfolios.

Essential knowledgs addressed: 401 710§ H 2120, E

Surmimative Assessment: Unit Test
This surmmative test, hosted on Google Drive, includas 25 multiple-
shoiss and B res-rezponss questions, Guestions focus on fsatures of

Lpp Inventor, abstraction, ssarch algorithime, and sorting slgorihms,

All of the unit's essentin] Enowledge sioterments are addressed
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Course Code D0446-D0447

Course Title AP Computer Science Principles

ESTIMATED TIME:
£ hours

Explore — Impact of Computing Innovations
The E’:xplow Performance Task is an independent summative assessment from the College Board

B D B

Bmls,
s B

give svudsee she Bxplose Performancs Tesk enthis tine betauss by now thoy have reed and
Sosuased fow chaptars of Biown o Bip aa well 28 aims 035 : s articles, and sher have

completed the practice Explore Performance Tagk They also have pertmpated in dizscussions on
@:@w@l behavior and how to search for resources. At this time my studsnts are well prepared for
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Course Title

AP Computer Science Principles

Course Code D0446-D0447

Emieding Gusstinns ‘
b Howe dowe bnteract with deta? » In there sy diffevence batwesn date and information? » What does the
adags "4 picture iz worth 8 thousend werds” mean in termns of data viznalization?

Learming Objectives Materials Instructional Activities and Classroom Assessments

L0 1.2.1: Create a computational Web Instructional Activity: Lists and President’s Quiz App

artifact for creative expression. Mobile CSP, 6.2:  This activity should be conducted over two lessons. In the first lesson

Pz] "Pregidents students wateh an instructions] video in Mobile U8P gsection 6.2 and

L0 1.2.2: Create a computational Quiz" and 6.3 develop the President Quiz app, a multiplechoice quiz app. Students
"Presidents learn how to manage two lists (one containing the questions and the

artifact using tools and techniques
to solve a problem. [P2]

LE 1.2.5: Craate a new
somputational artifact by
sombining or modifving existing
artitacts. [P2]

L8 8.4.9: Find patterns and test
hypothezes about digitally
processed information to gain
ingiabt and nowriedos, [P4]

LG 8.1.2: Develop a correct program
to solve problems. [PZ]

LG 8.3.1: Use absiraction to manage
complazity in programs. [P3]

LG 8.5 Brnploy appropriate
mathemetcsl and logicsl concepls
in programming. (1]

Quiz Projects”

other the answers), design an appropriate user interface, monitor and
handle the end of the guliz, and check angwere. Btudents congolidate
the indexing of lists and the trecking of pesiticn in g lst. In the
sacond lesson students modily thequizand create a nsw quiz cn e
bopic of personal interest. They can follow the video in Moblls CEP
gackion 6.2 ag g guide, working individually or in palrs. ListPicker s
uged o provide choloss to the usst,

Ezsantial browledge addressed: 121 4122 81328 8: 310 &

Bi.28 CBAIE L BRI BT
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High School Course of Study

Course Title

AP Computer Science Principles

Course Code D0446-D0447

Learning Objectives Materials Instructional Activities and Classroom Assessments

LO 1.2.1: Create a computational Weh Instructional Activity: Data Persistence

artifact for creative expression. Mobile CSP, Mobile CSP section 6.8 introduces students to App Inventor's

[Bz] 8.8 "Porsistent  mechanisme for sllowing data generabed in a program to be used
Data,” 87

gations, rod
lsmmgﬁ (153

yr@j@ﬁfaﬁ“

later, m&mem me 1@*@*1.}3 and m Tmy%@bﬁg wmgsesnam? mmﬁ%ﬁ%
mgpignﬁ the E a - - o

iﬁ.’;ﬁi@ﬁﬁ@ databagos and the diforencs hetwaen storing dats on
a phone and on the ¢loud. Tlead students through the procoss

, » of anhancing thelr Androld Magh spp to rebain goores habwraan
S‘gi’;ﬁzﬁ;ﬁ?ﬁf i@i@m‘ applications. I emphiagize how Wab dats iz shared and the diferences
epreser e age, sed 1, betwean syondhvonois and asynehronous oparations.
and transmission of data invclve
eornputational menipulation of Emmﬁam bnowledge addmssed: 121 B 312 B 331 G-1. 5128,
information. [P4] 5.2,
LO B2 Develop & correst prograan
0 solve problems, [PA]
LG 8.2.1: Euplain how progrars
fraplecnent algorithms, [P3]
LO 7.2.1: Explain how computing Print Instructional Activity:Who Ownsthe Bits?
hasz impacted innovations in other Abealzon, Thiz unit focuzes on the ethics of zharing legal and digital information

fields. [P1]

LO 7.3.1: Analyze the beneficial and
harmful effects of computing. [P4]

LO7.5.1: Access, manage, and
attribute information uzing
effective strategies. [P1]

LO 7.5.2: Evaluate online and print
zources for appropriateneszs and
credibility. [PB]

Ledean, and
Lewnz, chapter s
Weh

Iiohile CSP,
£4:"EE: Who
e the
Eitz?"

with the question, Who owns the bits? We carry out dizcuszions of
file-zharing algorithms uged in the muzic industry and elzewhere T
put gtudents in 2% groups and azsign each group a zet of pages from
Blown to Bits chapter 6 and questions to anzwer After each group
zharez, we regroup and zhare as neceszary until every student haz an
answrer to all the questions.

Essential knowledge addressed: 72.1C, ;7231 4-C O B 7514-C 76824 B
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Course Title

AP Computer Science Principles

Course Code D0446-D0447

Learning Objectives Materials Instructional Activities and Classroom Assessments

LO 1.2.1: Create a computational Web Instructional Activity: Data Persistence

artifact for creative expression. Mobile CSP, Mobile CSP section 6.6 introduces students to App Inventor's

[P2] 6.8 "Porsistent  mechanisme for allowing data generated in a program to be used

LD $.4.8: Explain the insight and Data,” 8.7 later, namely, the TinyDE and the TinyWebDE components. Students

knowledge gained from digitally “Sharing Data revisit the Android Mash app, and I remind them that their score is

processed data by using appropriate  ©n the Web,” lost every fime they start a new game. We have class discussions

wigoalizations, notation, srd preciss snd 6.8 "Dads sxoloring detabases and m@ differencs betwaan storing deta on

langusge. (55 me;ﬁmmm% g phone s;:rfavﬁ ) ﬁ:.l?m ﬁ%mﬁﬁ: I l%&rﬁﬁﬁéﬁiﬁ%ﬁt@ ii’mfm@h the provess

L0 8.5.4: Analyse how date Projects” of enhaneing their Androfd Mash spp to refain seorss batwaan
T o . applications. I srnphasize how Web dats Is shared and the differences

Z?gsﬁggggﬁzfiﬁ?g’ betwrean srnchronous and ssynchironous operations,

: L: : 1 3 = ol %P & RS

somputaional manipuiation of Esmenitig] knowdedge addrsessd: L2 B 313 E 331 8- 892 0;

information. [P4] 521C

L0 B.1.2: Develop a correct program

b solws problems. [PA]

L0 8.2 Brplain how progrems

irnplerent slgorithms. [PE]

LO 7.2.1: Bxplain hows compubing Frint Instructional Activity: Who Dvwmnsthe Bits?

has tmpacted innowations in other Ahalzon, Thiz unit focuses on the ethics of sharing legal and digital information

flelds. [P1] Ledean, and with the guestion, Who owns the bits? We carry out discussions of

L0 23.1: Analyze the benaficial and Lewis, chapter®  file-sharing algorithms used in the music industry and elsewhere, [

barmful affocts of computing. [P4) Yikah wub smﬂgjm?s in ziz groups and %gi@ﬂ sach group g set of pages from

L0784 Acoess, manage, and Mobile OB Blown to Biis chapter § e questions o auswer, After %%&331 Fergeiiny]

T L 84 "BD: Who ghares, we regroup and shere 93 necessary untll every student has an
attribute mi@mmmm ustng Crovne the angwwer to all the questions
sffactive strategies. [P1] Eiﬁgﬁ “ "

LG 78.2 Bvaluate ovline and privg
gources for appropricteness and
wredibilite. [PE]

Emoniis] knowledge addimsed: 7RI © D731 40 O, P 7 EI AL 752 4 B
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Course Title

AP Computer Science Principles

Course Code D0446-D0447

Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 7.2.1: Explain how computing Print Formative Assessment:Who Owns the Bits?

has impacted innovations in other Abelson, Students create a page called "Blown to Bits Chapter 8" on their
fislds, [P1] Ledeon, and Googls Sites and angwer the guestions in Mobils OSP section 84,
LO7.8.%: Analyze the beneficial and  Lewis, chapter®  Students post their regponses to their portiolios.

harmiul effects of computing. [P4] Web . Essential knowledge addressed: 721 C, D;7.3.1 AC, O, P, 751 A-C; 752 A B
L0 7.6.1: Access, manage, and ggﬁigﬁ("’?gh

attribute information using m . th e

effactive strategies. [P1] Ei:s%f e

LO 782 Evaluate online and print Gooale Sit

sourees for approprisboness and QUGS Bibes

aredibility. [PE]

L0 3.1.1: Find patterns and test Web Instructional Activity: Big Data and DataVisualization

hypotheses about digitally
processad information fo galn
ingight and knowladgs, [B4]

L2 8.2 Caoliaborate when
mroeossing information to gain
imngight and knowlsdoes. (B8]

L0 848 Explain the nsight

and knowilsdgs geined from
digitelly processed data by using
appropriate visualizations, notation,
and prociss language. [PE]

L0 3.2.1: Extract information from
data to discover and explain
connachions or rands. [P

L 3.2.2: Detarming how large
data sets impact the use of
computational processes

to discover information and
knowledge. [P3]

Mobile CSP, 6.9:
"Big Deta"” and
810 "Using
Fusion Tables
io Vizuslize
Data™

“Fugion Tables
Txarnpls
Gallery”

By discussing the number of tweets made per day and using several
pioces of wideo foolage, studenis vy to come up with o delinition

for big dels. Inhlobile CEP section .40, studeniz explore dete
visuslization tools, including the Googls Fuslon Table, snd work

in pairs o create a visualisstion of downlosded oredit card dats.
Depending on the shudenie’ backoronnd, & may bo noseseary o teaah
howr date are collecbed and analysed using Google Forms and Google
Epreadshest oy Mizrosoli Ezesl,

Ezsentis] knowledge addressed: 291 4, £ 212 4 B 213 48

SIN AL F 23240
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Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 3.1.1: Find patterns and test Web Instructional Activity: Data Performance Task (Optional}
hypotheses about digitally Mobile CSP, Students work with partners to research, investigate, and analyze a
processed information to gain "Data Project big data set that interests them. Students work in pairs and choose
insight and knowledge. [P4] {Optional)” a set containing at least a thousand values or cells and create three
LO 3.4.2 Collaborate when Google Sites to five questions they believe can be answered using the set. They
processging information to gain can use visuals to illustrate answers where needed. Using a Google
insight and knowledge. [P8) Fusion Table, students answer thelr questions with the dale and
10 212 Exvlein the nsiaht vroduce s sollsborative write-up sxplaining thelr investigation. They
an {%kmwig@zz @gixgg?mm glzo prapars o PoweiPoint presentation that b b-10 minutes long
ez T ] oo present to the dags. On completion, students produss individual
digritalle processed dete by using A v P

write-upe explaining their profect and the collaborative procese veed
bo somplete the project.

Busentdal knowdedge sddresned: 349 A, B, 312 4 B, 343 5
A29 8222488

appropriets visualizations, notation,
and pracise languags. [P

L3220 Extract Information from
dats bo discover and axplain
conneskions or tands. [F1]

132 2.2.2: Determine how large

data sols impact the use of
computational processes

o dissover niormation and
Imowledge. [P3]

All of the leaming objoctives in Wk Sunrthe Ssscsemenis Unik Tesk
thiz unit are addragzad, “Mobile CEP This summative test hoebad on Google Dirive includss 26 multiple-
Quiz 8" shoiee and & frea-regponse questions. Gusetions focus on lists,
list indeming, st of lists, and dets persistence using TingDB
and TinyWebDE,

All of the wnit’s susentisl knovledge sstermards are sddressed
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stimated

Enduring Understandings: ignments:

1B = =1 o m & = f =1 | =5 = — i x 1

b Im the Internet the sarne as the World Wide Webk¥ » Howr doss an email go Frowm one compiiter to the other?
b Whet activitien and wels support a seoure Web seneriznes?

Leaming Objectives Materials Instructional Activities and Classroo
L0 6.1.1: Explain the abstractions in =~ Web Instructional Acthvity: What [s the Internet?
the Internet and how the Internet Mobile CSP, 7.2:  In this activity, students learn the digtinetion between the Internst
functions. [P3] "What Is the and the World Wide Web. In Maobile CSP gection 7.4, students walch
L0 6.2.2: Explain how the Internat?” video lectures about the Internet. They then complete the activities
sharactarietios of the Intarnat in this section in pairs and angwer follow-up questions to create a
nfluenee the systems built on it somaspt map of new terons such ae LAY, WA, and rouwter, oe wall ez
(4] ' to measure bandwidth and latency.
Essuntisl knowledge addressed: 830 AD L8220 E H J &
LE 8470 Explain the abetractiones in VWb Insdruckional Aotlelty: Cloud Comipuiing and Etides
the Internet and how the Internet MMobile TSP In Mobile TSP, section 7 4, we revigit cloud computing, as well as
functions. [P3] 74: "Cloud computer ethics. I lead a lecture on cloud services and the client—
LO 7.1.1: Explain how computing Computing and server model and then split the students into groups to read the
innovations affect communication Ethicg" Wikipedia article "Ten Commandments of Computer Ethics"” and
interaction, and ¢ognition. [P4] “Ten answer questions about the text from Mobile CSP. We then regroup
LO73.1: Analyze the beneficiel and Commandments 8548 c?ss to discuss cloud computing and the many ethical issues
e . sround .
harmtul effects of computing. [P4] %ftg@ﬂipm@f
‘ oz 2 dled ;
LOTB.1%: Access, manage, and %ﬂiﬁémwgﬁ adddressed: 809 T 7.1 D) 731 A, B; 7.5.1 &40
attribabe information ueing

effostirs stratogies. [P1]

LG Es.2 Bvaluate online and prine
gources for sppropriatensss and
eredibility. [FB]
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Learning Objectives Materials Instructional Activities and Classyroom Assessments
LO 6.1.1: Explain the abstractions in  Web [nstructional Activity: How the InternetWorks
the Internet and how the Internet Mobile CSP, In this lesson we dive deeper into the mechanics of the Internet as
functions. [P3] 7B "How wra axplore CP/IR and the protoool hierarchy, a8 well ag P addresses
L 8.2.4: Exnlain characteristios of the Internet and domain names. Students learn some protocols that allow the
the Internet and the systems baily  Vvorks” Internet to function and explore relevant conmmand-line tools, such az
o i 1PE] Traceroute and Ping. They watch a wideo lecture on public networks
.. a.{ a3 how & and dats profection and dizcues the wople i groups. Al he end ol tha
?ﬁ;ﬁg&%&i&gﬁg %ﬁéﬁ of aotivity shidands ok up IP addreemss for various webelbes and thair
influence the & ﬁ%mm E;ui;;mi i, [P4] subdomaing, then thair schosl's domain names and 1P addrass, and than
e o the IP address for thelr hotne computers and mobils devices, noting any
patterns they see. Students finish by answering interactive questions
from Mobile CSP that sum up the key points of the lesson.
Essertial knowledge addressed: 1.1 2.0, [ 621 A0, 622 D, EH J K
LO 8.1.1: Explain the abstractions in ~ Web Formative Assessment:The [ntemet and Cloud Computing
the Internet and how the Internet Mobile CSP, Students complete the interactive questions in Mobile CSP sections
functions. [P3] 72 "Whatle 7.2,7.4, and 7.5, Then they create a page called "Tha Interned and
LO 6.2.1: Explain characteristics of the Intermet? ” Cloud Computing” on their Googls Bites and answer the refloction
the Internet and the systems buile 74 "Cloud questions in thess sections. Students post their regponses ko
om it [B5] . Cormputing their portfolios.
L0 6.2.2: Explain how the am;; gt‘?“f@ Essential knowledge addressed: 6.1.1 8D, 1, 6.21 A-D;62ZD.E H J K
o ! R and 7.5 "How 744D 73 4.0
characteristics of the Internet heR M fed B
. : e thie Inkernat
influsnce the svstoms built on it n
‘ Wiy
[=4] o
izongle Sikes

3724492 Brplain how sompuling
Tnovatione alfest communication,
interackion, and cogrition. [P4]

L zam Anslyse the beneficial and
harmiul sffacts of computing. [P4]
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Course Code

Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 1.2.2: Create a computational Web Instructional Activity: Socially Useful Apps (NoTextingWhile Busy, My
artifact using computing tools and Mobile CSP, 7.3:  Directions, Broadcast Hub)
bechnigues to solve a problem. [P2]  *No Testing The focus heve & on socislly usehul spos to snabls g discussion of
LD B.3.1: Usa shetraction to menage  Vehile Busy me ﬁmgmmz ol computing. Students @meﬁsp an app of thedr choice
complexity in gr@g;éms 1?2'3] g Tuserial " 7.8 that is socially uselul fror Mobils TSR Au exzample is No Texting

. . ) ) . *}dy Directions Whils Busy, which uses ths texbing fhunction of App Tuventor to raply
LG7.1.9: Brplain how computing Tutoria).” end to & taxt meszage when somecns iz driving 8o the person does not
innovations affect communicetion, 5 4n Socially have to reepond, Other ezamples are My Directions, which uses
interaction, and cognition. [P4] Aware App: the Loeation sensor and the Google AP to find local directions,
L3747 Baxplain the connsctions Broadeast Hub and Broedeest Hub, which allows groups of individuals o shars
between cotmputing snd real- Tutorial® information. Students work individuslly or In pale ag they follow the
world conbexte, ncluding tutorisls on Mobile C5F and apply creative enhancements such 48
@mmm@,_ souial, and oulbural shetracdons, customization, and persistencs.
contezts. 1] Essential knowledge addressed: 1.22 4 5.21 M-O; 719 A 1 TAL A B
LO 6.3.1; Identify axisting Piint Instructional Activity: Cryptograply and Cybersecurity

srbersecurity concerns and
pobsntial oubions theb address
there izzuss with the Inbermnet and
the systerns built on ik, [P1]

Sbhalson,
Laadearn, and
Lewis, chapterb
Vials

Bobils C8R 7.7:
*Cryptography
Haglos " 78
"Crrplograpln
Securing the
Invernet,”

and 7.8: “BB;

Crypbography”

Thig activity introduces subsiitution ciphers and explores simple
sncrrption methods in relation to e security of information

being wansmithed, It sowers the relationzhip among enerypiion,
sryphography, and oybarzecurity. I lead studenis through the video
lestures and inkeractive activities in Mobile C8P sections 77 and 7.8.1
then put students in sz groups and sssign each group pages o med
from Biowm to Big chapter § and quastions to snewar fearn ohils
DEP rection 7.8, After each group shares it2 thoughiez and answeats,
e regroup ag 4 ¢lazs and shave a8 necezsary until every gtudent hasg
an answer to all the questions.

ritial Rnowiedgs addressed: §.49 A0, PRL
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Learning Objectives Materials Instroectional Activities and Classroom Assessments
L0 6.3.1: Identify existing Print Formative Assessment: Cryptography and Cybersecurity
cybersecurity concerns and Abelson, Students create a page called "Biown to Bits Chapter 5" on their
potential options that address Ladean, snd Google Bites and gnewer the reflection guestions in Mobile C8R
these issues with the Internet and Lewds, chapterb  sevtion 7.8, 8tudents post their responzes to thelr portiolios.
the systerns built on it. [P1] Wab Esgential knovdedge addressed: .21 4-C, F-M

Mohile U8P,
75 "BE:
Cryptographe™
All of the learning objectives in Web Summative Assessment: Unit Test
this unit are addressed. "Mobile CSP This summmative test hosted on Google Drive includes 25 multiple-
Quiz 7" choice and b free-response questions. Questions focus on the

differences between the Worldwide Web and the Internet, cloud
compubing, snd cybarsecusity.

Al of the units seserdidl kiwwledos stabonwnts sre addresead
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ESTIMATED TIME:

Create — Applications from Ildeas

Sr;udem;s complete the Create Performance Tagk on their own using College Board guidelines. It
] m@x there ate two ,ggm;ﬁa to the task. First m@m 8 & gg.ll@bm:amgﬁ 5@@;1@@

The performance tasks form part of the College Board's summeative asssssment of the course and
enpgribute 50 percent of the students’ AP eoors. Svuderite complete & perfarcancs sl withouwt the
belp of the teacher, bt they will have completed & praciics performance task for ow olass. [ provide
the students a copy of the task description from the College Board, and then they read and complete
the task. When the task is given to students may vary between projscts.

i vrritten snough e thet they should 2k eilify
app or two to produc:e something unigue. They will have knowledge of the control structures that are
xm@ded m wmtﬁ algorithms fm m&kﬁ and will bave seen diffsrent usear interfaces to accomplish both
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BIG IDEA 1 Cre

DE

gy LA RnE 1
¥ What computer scisncs toal or activity would vou want to investigate? » How would you ghare your idea with
the world? » Howr hes vour view of coropuler evicnce evolvoed? m
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Learning Objectives Materials Instructional Activities and Classroom Assessments
LO 1.1.1: Apply a creative Web Instructional Activity: Further Explorations
davelopient prosess when aesling  Arduine I thie aotiviby, 1 give an overvisw of the touls lisbed here in hopes
corgpubstions] srifasts. [P2] ode in the that students will investigato lopics of personal interest. I wansition
19 1.2.1: Craate e somputationsl Broweer students f@m Hlodk-baged coding to vmwmgag aoding using Hour of
artifact for oroative ezprossion. [P2]  sggde Combat® Code aotiritios, Code in the Browser, Greanioct, oo a sombination,
L0 1.2.2: Creats a computations] . @st@ Maor %@emm wWhe SEPross an mt?fsf}set in conimaing bfséw Compuber
grtifact using compuking tools and Sty sﬁm " f&mma & aguld work on Code in tha ‘Eﬁrfm’rmr which genly )
techniques to solve a problem, [B2] . o infroduces them to ezb-besed programming end has a sandbox in
: , : "Greenfont which they sen play,
16 1.2.8: Croate o now “Four of Coda” L ; " i s s
sormputational arkifact by * <& Brudenis con work in groups, peire, or done and write ¢ shorkbhub
gorabining or modifsing sxisting "l 5o Build aboul the consepts they ave nterested in for ¢ flnal axplorstion
artifacts. [P2] 8 Charme with project, They will eveniually oreabs ¢ digital artitect and prosent i @
L0 1.8.4: Colizborats in the ersation Tode Swenoers Hhe dess. I vsuslly approve anything that le U8 fooused.
of somputations] artifacts, [PE] “Leaman Hour  Besentisl knowledgs addresed: 1.0 A B 120 A8 1228 8,

of Ceude™ L2482 1AL 128 A AL AL 4L A0 BIA &R

L3 9.2 5 Analyes the correciness,
ugability, funatianglity, and
suitability of computational
artifacts. [F4]

L3 4.4.9: Devslop an algovithn for
implementation in a program. [P2]
LO#.1.2: BExpress an slgorithm in g
language. [PE]

10 BAT: Dewalop & program for
mreaiive sxpression, o satiefy
parzonal curosity, or b wregle new
wmowlsdge. [PA]

Lf3 8.2.4: Brplain how programs
implement algorithms. [P3]

Lanmeh: O Say
Can Tou Bea”
“FRaspborry
Pi Guick Start
Fuide”

HEPRE
Bducation
Progrem”
"z Makey
hiakey to
Dagign a
Widas Garme
Dontrallar”
“Walcome to
Hour of Codal”

Bi.2 AL AL A-D K BAT 50 BAL AT BRI B 1
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Learning Objectives

Materials

Instructional Activities and Classroom Assessments

feonbnued from previaus poage
LO 5.3.1: Uzse abstraction to manage
cormnplexity in programs. [P3]

LG 8.4.9: Evaluate the cormrectness
of a program. [P4)

L0 5.5.1: Employ appropriats
mathematicsl and logleal concepis
in programming. (P11

Boienees A gould work on Code in the Browsor, which genily
indroduces them to tezb-besed programming and hag a sandboz in

¥ _1nwl mu

Google Sites

Instructional Activity: Project Research

Studentz can work independently, in pairs, or in groups as they
continue to regearch and explore their topics and toolz of interest T
cirgulate around the room throughout these three weelks to provide
inzgight and feedback on what thev are doing, and I encourage
zgtudentsz to keep track of thelr work by posting on their portiolios
reflectiong of the things they are learning and what they find
interezsting ag thev work. Doing 20 helpz students az they plan the
digital artifactz that they will prezent to the clazgs during the final
week of the courze. During thizs time thev prepare what to presentin
a pozter, a PowerPoint prezentation, etc.

Essential knowledge addressed: 1.1.1 4 B; 1.21 4F; 1.2.2 4 B;

1.2234-C;1.244-F,1.25 4D 4.1.1 4-[ 4.1.24-C 5.1.1 &-F;
51.2 4-H; 5.214-D K 521 4-G,54.14.1551D0-F H
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Learning Objectives

RMaterials

Instructional Activities and Classroom Assessments

All of the learning objectives in
this unit are addressed.

Summative Assessment: Project Artifact and Presentation

Students present their regearch and digital arfifacts in a final
mresentation thel raflests thelr persovnal indereste, Bhudents should
rrament a poster, PowarPoink presentation, or othey wisual mediun
gnd expigin the tool or srélfact and any nsight they have geined over
the raopth. I the opportunity arizes, we shars thess pregentations
with the schodl compnunite,

All of the unit’s essential knowledge statements are addressed.
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Ganeval Resourees

Abslpen, Hal, Een Ledeen, end Hervy Lewis Blows to Sits Veur Lils, Libawy, and
Happiness After the Digital Expiosion. New York: Addison-Wesley, 2008, Accessed
June 15, 2015. http://www bitsbook.com.

App Inventor. Accessed June 17, 2015, http:/fappinventor.mit.ecdu.
Google Sites. Accessed June 17, 2015. https:/sites.google.com.

Morelli, Balph, Jen Rosato, Chery Takkunen, Chinma Uche, and Dave Wolber. Mobile
C2P. Accessed June 8, 2015, https:// ram8647 appspot.com/mobileCSP/course.

. "Teaching Mobile C3P Principles." Mobile C3P. Accessed June 9, 2015.
https:// ram8647.appspot.com/teach_mobileCS P/course.

Unit 1 {Craativity and Computing: Preview amd Sstup)
Resauraes

“Diversity in Computing.” CF Sits & Bykes 2, no 13 (Pebraary 25, 201 30, Mational
Bolervse Foundation. Aceesed June 18, 3016, tax/frvwormeasigovicisaicrbytosd
newlatterde] el B 10k,

UHour of {ode: Mare #1." Coda.org. Accessed June 15, 2018, itpdfsudiocodaomyd

T

“Instructionsl Videos.” Flubares. Accessed Juns 18, 20156, btpd ferersnilbmrsn.connd
isbrosionsl-widess.

"Bowrer to Changs the Workd.” Unirersity of Washington Ueraputer Sdence &
Bominearing, TouTube, Video, B:27. Socesped June 16, 20186, httpe:leoniutbel

BB O,

"Bl Driving Care.” OF Bike & Byleg 1, no § (Janwery 8, 2018). Nadional Sclance
Foundation. Sccessed Juns 15, 2015, bttpyfwrmnnalgoefdasicsbrtea nemssleiter/
el el A kieal,

Uit 1 Bewiew.” Google Doce. SAccessed June 15, 2016, httpafidoos groeglewcomy
forvs/ A TESEY Oyl borprenbd Mupn S K VIO FEeZ 2 5 sleb vl svvlonm tpli=1.
"ihat Most Bahools Don't Teach.” Code.coyy, TouTabe, Wideo, 543, Accamsed Juna 15,
2015, bitpes frouinbefnEnbyvenBng.

“Who Iz Grace Hopper?” Women's %omﬁ YouTube. Video, 823, Accemsed June 15,
2015, httpafvounnbo/Fglli ¥-LE2Y.

YWy Diversity in Domnputor Bolence s nportant” Hatiensl Solonce Foundation.
M é &, %@é@%ﬁnﬁum 18, gm% hfipeiforsrannalgoed pesrefnnengfsoeng
“"Women of the Digital Age.” Simon & Schuster. YouTube. Video, 1:52. Accessed June
19, 2015. https://youtu.be/evVU2Z-gdMg¥ .

Unit 2 (Mabile Computers and Mobils 8pps) Reseureas

* Bivary Warebers.” U8 Unplugged. Accessed June 1B, 2015, biipalfcompivgpedony
binary-nuwmbers.

"Binary Numbers."” Khan Academy. YouTube. Video, 10:33. Accessed June 15, 2015,
https://yvoutinbe/ryThpm1GXVI.

"Computer Basgics." Learn Free. Accessed June 15, 2015.
http:/ fvwwwngeflearnfree.org/computerbasics.

"Pair Programming.” Code.org. YouTube. Video, 2:50. Accessed June 17, 2015,
https://youtu.be/vgkahOzFHZG.

"Unit 2 Review — Uche." Google Docs. Accessed June 15, 2015.
bt fesaolfforenel TS Pehes,

Uit 2 {Graphics and Drawing) Resouress
“ABCIL* Wikipedia. Accessed June 15, 2015, httpew so.vikipedia.ong eiki/ASCIL,
"Beror Deledtion.” CF Unplugged Acscssed June 15, 3016, bifpd fosungl

e,

“lvage Fepregentation.” CF Unplugoed. Accessed June 15, 20706,
httwifosmnpingpel ongfimege-reprssentetion.

Litwin, Maria, and Gary Litein, "Appencis B Compating in Content Beeponsibls and
Ethicsl Computer Use." InJeve Mathods & & AB: Objscr-Ordsnted Programming and
Date Stroctures. Andover, WA Bhylight Publishing, 2008, Acsessed June 18, 20156,
Tutleped Fovpren snelitooefamenetivede-cldd Ji-Sppendin- Fpdf.

"hebile C8P Uiz 8" Google Dovg, Acsesged . June 18, 301E  htpelidom gnagieom)
fowread i T B FikugraieyiicBS0helaWU_FWPEIP I Tilsionwiormfosp=saad_,
fowan.

Unit 4 (Animations, Simulations, and Modsling) Resources

*Sndvord Meonitoring App. " Mobile Spy. Accsssad June 23, 2018,
Deitped Fovvrenrandil ermpgcoradandis. hitesl.

"Computer Soienne Enables the Design of Bafer Cherniesls.” UF Bits & Bytez 2, no
18 Laprdl 28, 2019). Accessed June 18, 2018, hitpe/ e nafooslsaelosbybend
nevsileibariwollivol B 10 il

*Cosroie Bluze.” CF Bibs & Bybee 3, no 4 (Mey 21, 20014). Aovsesed June 15, 2015,
hitpdimennel gowdasiudbvbeef nosrsleberfrolifpdialiboold idpdt,

“Robile OSF Onizd.” Google Dogs, Accessed June 18, 2018,

httpei Moes google comftormnsl AT TE: ISP vilrepdedl armmpSue RO E 23T
dEKSUZo0tOw/viewform?pli=1.
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My Mobile Watchdog. Accessed June 22, 2015.
httped{wnwwmyasobilewatchdog oo/ signupn.ehizml

et Maroy for Andraid” Het Hanny, Accessed June 32, 2018,
bl v netnaunesomdmebile.

Teenfaie. Accessed Juns &3, 2015, higuifvevme.teensafecom.

Uit & {Algorithms and Precsdursl Sbstractions)
Fosaurees

“Humen Dopputation.” OF Bite & Bytes, 1, no 1 [Decamber 1, 20111, Aovegsed Juns

i e naloosiciselcs e menmel atter el Teal 101 nbmil
obils OBF Cuir 5.” Soogle Doss, Aovessed June 16, 2016,

Umnit & (Lists, Databases, Data, and Infemnation)
Fesonrses

"Fusion Tables Exavpls Gellem” Google
bt siten ool scmnd sibel Gudoatabile

"Mobile C3P Quiz 6." Google Docs. Accessed June 15, 2015.
Ittynd fgpeogdd formad rEvlmeeYda,

rive, Aomeeed June 1B, 2015,

Unit 7 (The Internet) Resources

"bobile O2P iz 7." Google Doos, Avcessad Juns 18, 23018,

btteedfonnedld ormelab TS0,

" Ten Commrmndnnents of Cornputer Bihie.” Wikipedia, focsesed June 18, 2018,
ttmsilon wikinedieonwikd T, Covammmdments of Comeniber Bilios.

Unit 8 {Further Explorations) Resources
Arduine, Acesped Jures 15, 8018, hibplion sneint o,
e in the Browser. Socessed June 16, 2016, g/ feodeinthebrosrsenongs.

“Chode Corrbat.” Cods Clornbal, &ocesaed Juna 18, 8016,
bitpefiondecombat.ovon! Bonr of_code=tns,

Carne Maker: Btudio.” Yolo Aosseesd June 18, 2018,

Cheenfoot, Acsomped June 1B, 3U1E. hittpd formrregresnlog

“Hourof Code.” Uode LAosdery, Aovessed June 18, 2015,

*Learn to Bulld & 3sme ':mth Uode Avengers.” Uode Swangers Accessed June'lb,
2010, btpd fereronend spgereoomimvescriptMFHLL.

"Learn an Hour of Code.” Code.srg. Aovessed June 1B, 2015, tplicndaompfienrs.
“Luaedn O Bey Uan Vou Bae.” SMTMideo, You Tobe, Wides, B08. Socsszed June 18,
“Hagpberry PL Onick Btart Guide.” Baepbeory PL Socossed June 16, 2018,

https:/ fwwww. raspberrypi.org/help/quick-start-guide.

"SPRE Education Program” Sphero, Accessed June 17, 2015.
htipatwrwsrherocay adioation.

"Use Makey Makey to Design a Video Game Controller.” Educade. Accessed
June 15, 2015. http:// educade.orgflesson_plans/use-makey-makey-to-design-a-
wve-nombredier,

“Waloorns to Hour of Codel” Ehen Acedery, Aoceseed June 18, 2018,
Tl ronpesrsptineourolosdeTurmrolcade-ttorisliey
waelocan e oy
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Curriculum developed in conjunction with the College Board by Chinma Uche, Greater Hartford Academy of Math / Science, Hartford, CT

Primary Planning Resources

WMeorelli, Balph, Jen Bogate, Chery Takkunen, Chinma Uche, and Dave Wolber Mokile C3F
Aeocessed June 8, 2015 https: /i ram36d7 . appspot.com/mobile CEP/course.

C'"Teaching Labile CEF Principles " Mobile CEF Accessed June 5, 2015, hittps:fTam 8647 appspot .conn s
teach mobile CSP/course.

Iuge Mobile C5F ar the primary source for my claszses. This filly developed sef o resources addrasyes el the
iy idezs and computational thinkdno practices In the AP Computer Science Frinciples Curriculum Framessrork.
The curriciium resources have hoth 2 student-racing site and 2 teacherfadng site, hoth of which cover da1-&o-
dz ¥ clzssroom organization and instruction. The course Inciudes classrooim-tested tools and assessmenty that
hate heehn sucoessrllyr used in moaore than 100 clagsraoms.

NOTE: Teachers and studenits will need to register for this course (for frea) st the links s howve In order £0 uge
these maiterizly. The rst link iz for the studeni-facing site, and the second link is for the teacher-facing site.

App Inventor. Accegged June 17, 2016, http:/ fappinventormit.edu.

Iuge Apn nventor from MIT for the programming component of the course. This is 2 visual hlock-based toal
for developing maobile apps ol the Android plafrform.

Abelzon, Hal, Ken Ledeen, and Harry Lewiz. Biown to Bits: Your Life, Liberty, and Happiness After
the Digital Explosion. Wew York: Addizson-Wesley, 2008, Accezzed June 9, 2015, hittp: /f wrnnnr.
bitshook.com.

EBlowrn to Bits provides enga ging rea dings & bout the digital world and ity socizland political remifications in
regrard o the past, Dresend, and Miture It is availahle free ax 2 FOF online and rfor purchase ih print.
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