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1-120/120 (7
Identifier Grades Standard Concept Subconcept Practice(s)
e SR bt B FHES SCR;

Select and operate appropriate software to perform a variety of tasks, and HEr _
1A-CS-01  K-2 recognize thatusers have different needs and preferences for the technology - BE Inclusion
they use. 7t
EEF R ASIERIE MRS ™MES | HIERERES IR AR ANA R T
RFMmEF
1ACS-02 K2 Use approprla'te terminology in |dent|fy|ng and describing the function of HE= .
common physical components of computing systems (hardware). Mt S5t i
& B
FERAESNAREE AT ENRS (5 ) BRYWEAHRITHEE 14
Describe basic hardware and software problems using accurate terminology. ItER HEEHEE
1A-CS-03 “ b e P = K, 32
K-2 FRERRRIAN B AR R AR AN ER A )RR .

Explain what passwords are and why we use them, and use strong passwords 4 4 o N
1A-NI-04 K-2 to protect devices and information from unauthorized access. g SR MERe ~

REEEEMA , MTAFRE | FHEAEREERRIFRETIEEERRIFEN

R fER
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Store, copy, search, retrieve, modify, and delete information using a computing
device and define the information stored as data.

ERTETIREFME. S5, BR. kS, EZXHRRERHAE X FEIEENE

N

Collect and present the same data in various visual formats.

BT SR IS T S N RN R AR

Identify and describe patterns in data visualizations, such as charts or graphs, to
make predictions.

TE X FFEAEERT A PRIV TN | aNERR. HhLCE

Model daily processes by creating and following algorithms (sets of step-by-step
instructions) to complete tasks.

B ANSFIRMEIEREN (IREZLGA ) BLEIETRES
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1A-AP-
09

1A-AP-
10

1A-AP-
11

1A-AP-
12

1A-AP-
13

K-2

K-2

K-2
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Model the way programs store and manipulate data by using numbers or other

symbols to represent information.

(ERHFEMITSNERFENL VR TREARNEE | 2TER

Develop programs with sequences and simple loops, to express ideas or
address a problem.

EEFFIFIEBERATFTAER  REA—NMEEHEBFR— DR

Decompose (break down) the steps needed to solve a problem into a precise
sequence of instructions.

BRI TR RO A — R SRS

Develop plans that describe a program’s sequence of events, goals, and
expected outcomes.

FIELL , A —MEFNSEM. BiniIFEAERAYIF

Give attribution when using the ideas and creations of others while developing
programs.

FEGRIZRTISR AR T BIARVS e O
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Debug (identify and fix) errors in an algorithm or program that includes
sequences and simple loops.

FEREFYIMBESREAIEESRERFTEL ORBIFMES ) 18R,

Using correct terminology, describe steps taken and choices made during the
iterative process of program development.

R ARRRENITRZ R REAI S BAN EH AR AR A IERRIANIE

Compare how people live and work before and after the implementation or
adoption of new computing technology.

XS AIBYAE BN TS T SRR ARFTT B AR I

Work respectfully and responsibly with others online.

St AE— R T ENEFEEEHRFERITE
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1A-IC-18 K-2
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01
1B-CS- 3-5
02
1B-CS- 3-5
03
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Keep login information private, and log off of devices appropriately.

RIEEREERIEFAFIEFRRIS HIRE

Describe how internal and external parts of computing devices function to form
system.

IR EHIRERIRERFIS MR R UMAE A E— R FERY

Model how computer hardware and software work together as a system to
accomplish tasks.

BT B AR R A E A — N R GRS UM ER SR ESS IR EY

Determine potential solutions to solve simple hardware and software problems
using common troubleshooting strategies.

(e WEPE R RIS HRE AR R B SRR AR R RRR B TERRIR S 5=
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3-5
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Model how information is broken down into smaller pieces, transmitted as
packets through multiple devices over networks and the Internet, and
reassembled at the destination.

SR AMAR OB D | B/ INEE—HEENESNiRONSEIRSH
1718, FHEBRIMIRITESR

Discuss real-world cybersecurity problems and how personal information can be
protected.

Wie— M ISEH R PRINEZ 2 RIRASIEIRP T AGR

Organize and present collected data visually to highlight relationships and
support a claim.

BT ARG VAR FA ST ERIREE | RHXEARMIKIE

Use data to highlight or propose cause-and-effect relationships, predict
outcomes,or communicate an idea.

IEFRHIERHEIRHERKR | TN HERSEEE—MEE
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Compare and refine multiple algorithms for the same task and determine which is
the most appropriate.

MR—ESHS N ERHITHRANS R | FHRERNR&RGIERT

Create programs that use variables to store and modify data.

T H{E AR E R AT SRR T

Create programs that include sequences, events, loops, and conditionals.

FrHEERF. S BMIEGRIER
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Decompose (break down) problems into smaller, manageable subproblems to
facilitate the program development process.

KR (IFME ) AR, BTFEENTFREMETERTAX

Modify, remix, or incorporate portions of an existing program into one's own work
to develop something new or add more advanced features.

. ERHETENERFELEHEECHNIES , U RFRISIEINE SRR
t

Use an iterative process to plan the development of a program by including

others' perspectives and considering user preferences.

SERAERIIREET BERI AR RINE SAFPNEFRITERFTR.

FEITRIF R —MEFIERIEABRITRES | S BRI ARNNRFIBEREL

Observe intellectual property rights and give appropriate attribution when create
in or remixing programs.

RIS EREFIN IR A SR ERAEREHL
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Test and debug (identif d fi Igorithm t it . o . .
1?-AP- 3.5 inT:ncajgd, ebug (identify and fix errors) a program or algorithm to ensure it runs as 50 RS ol
MWHFADE (IRBIFMEIESR ) BFEEE | LIRRERIHRIET =
Take on varying roles, with teacher guidance, when collaborating with peers EFEHFA
1B-AP- 3.5 during the design, implementation, and review stages of program development. X554 M
16 S SIS —— —_ A=z s — =
HEIMEF AR, SCHEfIREME  BdEIPaNES | SARASIEIAEAR =2
ERAESTMIES.

Describe choices made during program development using code comments,
presentations, and demonstrations.

x5k BERFRTK Zx33

1B-AP- 3-5 o
17 AR AT REREHM DR, B EFIERFTANIEE =
Discuss computing technologies that have changed the world, and express how 3 2 e
1B-IC-18 3-5 those technologies influence, and are influenced by, cultural practices. ;igﬁ pY4 4 TR
WIS BEEAHRNNEE , ARRXERA S EERUEEE S IEEERN B :
sZHR
1B-IC-19 3-5
Brainstorm ways to improve the accessibility and usability of technology products ITEA Ti, s
for the diverse needs and wants of users. N =
AR
LR R E ZiRE i AR @i Z AT AaRE | LURERFPRIARERM 21
Bk w7
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Seek diverse perspectives for the purpose of improving computational artifacts. THEAH ]
S . ~ ) VA S kY \: s, > s Ay (=== \ \ > - A
AT EEHTENE | SRARNNABESHARMAIFINSERES , sottE AN ) s
; (E)s-lc- 3-5 = 20
Use public domain or creative commons media, and refrain from copying or using BES
1BC.21 material created by others without permission. TE E/ﬁl i
Il 3-5 s s A= . , N - R Bf=
SERAHEMES IR MERIATRR | REVFRIAMEEHISEAMAIERIT RARY
=21
Recommend improvements to the design of computing devices, based on an N e
2-CS-01 6-8 analysis of how users interact with the devices. l‘l‘;’fﬂ; oa= TRIRE
ETFXARSRBRETANSHT , MitENigSEaiRitRHSEER . )
2-CS-02 6-8 Design projects that combine hardware and software components to collect and HENER BB St Bl

exchange data.

BT IR R A FNAR S S ROT B U RN 3SR

%
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Systematically identify and fix problems with computing devices and their TEA HREHERS 4l
2-CS-03 6-8 components. =4 - !

BT EIRE AN EEZE RFRB S SRR

Model the role of protocols in transmitting data across networks and the Internet. & 53 gﬁ%ﬁ%—'_ﬁ S
2N04 68 EESI{EMETIEENR (SHBURRINA BAoHR . o

Explain how physical and digital security measures protect electronic information.

2-NI-05 68 o . e
R R S R R (A, g;gﬁ RS i
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Apply multiple methods of encryption to model the secure transmission of
information.

N RN 22 E ENL e EmatE
Represent data using multiple encoding schemes

(ERZMmID ZRINEE.

Collect data using computational tools and transform the data to make it more
useful andreliable.

ERTEN TSR | FitTadEER , fHERMEHETRE

Refine computational models based on the data they have generated to make the
game more balanced or fair.

TRIBZERRIEIREIFRIT BT ER | (EirXE B SN,

http://www.csteachers.org/page/standards

ZiEZS]
454

iz
55

#rs

WERE

=hE

RS
MLSEA

i3]

1]

HE LA

HE LA

ol

BliES
LT

R
e

12/28


http://www.csteachers.org/page/standards

9/1/2017 CSTA K-12 Computer Science Standards - Revised 2017

Use flowcharts and/or pseudocode to address complex problems as algorithms.

2-AP-10 6-8
(ERE BRSO RBE B EL RS ZYEIRE,
Create clearly named variables that represent different data types and perform
operations on their values.
2-AP-11  6-8 . X
IR mENERE | XETERTARRIEIERE , FEIRERITERIE
Design and iteratively develop programs that combine control structures, including
2-AP-12. 6-8 nested loops and compound conditionals.
SEEEHEEHIITTIERTFRER , BERERRNSESHMY
2-AP-13 6-8 Decompose problems and subproblems into parts to facilitate the design,

implementation, and review of programs.

A A RS TE D | LMETEFINRLT. SSHMEHEE
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Create procedures with parameters to organize code and make it easier to reuse.

ERsHoIEEEARANBEEEZTER.

Seek and incorporate feedback from team members and users to refine a solution
that meets user needs.

MBI RN FARE SR ARG RIRABH R E B BRAIRRTT 5

Incorporate existing code, media, and libraries into original programs, and give
attribution.

BIMERINEE. FRMESHAIRGERS , FEHEN

Systematically test and refine programs using a range of test cases.

ER—RYIUH RS RS R A SGHE R

Distribute tasks and maintain a project timeline when collaboratively developing
computational artifacts.

SRR ERFE | HTES D ECFHEIRIR AR T,
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Document programs in order to make them easier to follow, test, and debug.

REIEFAE | LMETIRER. WialF0vEa.

Compare tradeoffs associated with computing technologies that affect people's
everyday activities and career options.

EER St BHURABXRAIRB A B HiEsnFIER LSRRI 5

Discuss issues of bias and accessibility in the design of existing technologies.

THEMBE AR PR RE A Hia R

Collaborate with many contributors through strategies such as crowd sourcing or
surveys when creating a computational artifact.

R BN | BYEIRESEESRIE S REETME
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01

3A-CS-  9-10

02
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Describe tradeoffs between allowing information to be public and keeping
information private and secure.

RIS ATIRIHEBABMNR 2 ZERIRZ S

Explain how abstractions hide the underlying implementation details of computing
systems embedded in everyday objects.

RS SEN T ER RN RESSEAT SR CIEA B EYRT.

Compare levels of abstraction and interactions between application software,
system software, and hardware layers.

EERRRN FRAR . RGTRI A R Z BRI S AR B R A
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3A-CS- 910
03

3A-NI-04 9-10
3A-NI-05 9-10
3A-NI-06 9-10
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Develop guidelines that convey systematic trouble shooting strategies that others
can use to identify and fix errors.

HIEIESH | (ERRGHTEHRRE | Bt AT LERXERBERRBIMESER

Evaluate the scalability and reliability of networks, by describing the relationship
between routers, switches, servers, topology, and addressing.

B AR, 3T, BRSSER. IRFMOMBLE [ERYR R ESRI AT {4t
CIE3k3

Give examples toillustrate how sensitive data can be affected by malware and other
attacks.

FPIR AR BRI AN IR R SR SR

Recommend security measures to address various scenarios based on factors
such as efficiency, feasibility, and ethical impacts.

RIEER, ITHEIERTNEFRR | HFTLMES A SAIZR £1E1E
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Compare various security measures, considering tradeoffs between the usability
and security of a computing system.

REUERF AT BIENZ 2R AR R a2 ERIINS

Explain tradeoffs when selecting and implementing cybersecurity
recommendations.

R ORIFAISOE MR T 2 N BT MOZ B HIE K.

Translate between different bit representations of real-world phenomena, such as
characters, numbers, and images.

ML AR R R B TIER |, W07, BFEG

Evaluate the tradeoffs in how data elements are organized and where data is stored.

ITHER ISR TR AT BRI ER RIS .
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3A-DA-  9-10 Create interactive data visualizations using software tools to help others better i gl eS|
11 understand real-world phenomena. ;ﬁj\ BT StE IS
SRR TEAEH TR EEUE | HENE A BRI SO H R — sk, i 1,
3A-DA-  9-10 Create computational models that represent the relationships among different R s Abstraction
12 elements of data collected from a phenomenon or process. -
g g 5% e
EVitEREERETMRESII R FERENAESIEITEZERIX R, A
3A-AP-  9-10 Create prototypes that use algorithms to solve computational problems by S =ik
13 leveraging prior student knowledge and personal interests. - BlEH
=

B F RF SRR N AKEFE AR R A REFRITT B R
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9-10
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Use lists to simplify solutions, generalizing computational problems instead of
repeatedly using simple variables.

(ERFIRRERRS SR |, RNIHHERR , MARESERARRRE.

Justify the selection of specific control structures when tradeoffs involve
implementation, readability, and program performance, and explain the benefits
and drawbacks of choices made.

SNEBEZFNETSLENE. FISEEAERRIERERT | EXNERSEEHIEIFLHRR
BHRRRX — SRR

Design and iteratively develop computational artifacts for practical intent, personal
expression, or to address a societal issue by using events to initiate instructions.

BEERASMRENES RGN RBTEREE. MARESHERILSRAY
HHE R

Decompose problems into smaller components through systematic analysis, using
constructs such as procedures, modules, and/or objects.

SRFEDIT , (ERAEINTRE. ERI/EXIRIVEN | BIaiFEAE/ NGB,

Create artifacts by using procedures within a program, combinations of data and
procedures, or independent but interrelated programs.

B ERERTRITRE. SR ERNAGEE 25 BIRBNEHEE RERAVERKE!
it B,
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3A-AP-
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Systematically design and develop programs for broad audiences by incorporating
feedback from users.

BYESHFNRER  REMAT KSR RER

Evaluate licenses that limit or restrict use of computational artifacts when using
resources such as libraries.

T B AR 2 SRR RIS ST RS T BRI RBIFIRRE

Evaluate and refine computational artifacts to make them more usable and
accessible.

THMEFIBOETT BN | FeiERRTREREEME
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3A-AP-
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3A-AP-
23

3A-IC-24

3A-IC-25

9-10
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Design and develop computational artifacts working in team roles using
collaborative tools.

ERIME LRI AR e TR B0,

Document design decisions using text, graphics, presentations, and/or
demonstrations in the development of complex programs.

FEFREFEFIERNA, B, ErXRH/EERRICRIRITRR,

Evaluate the ways computing impacts personal, ethical, social, economic, and
cultural practices.

TS BB ARG IR AL BE. S, E5FFXst

Testand refine computational artifacts to reduce bias and equity deficits.

B HAEF B AR RN RE AR,

http://www.csteachers.org/page/standards

WSS
=2

BiE5%R

(=}
==

&
AR
E§ ur]

&
AR
E; ur]

EFFA

EFA

X

XL

ME

22/28


http://www.csteachers.org/page/standards

9/1/2017 CSTA K-12 Computer Science Standards - Revised 2017

e
Demonstrate ways a given algorithm applies to problems across disciplines. N TR
3A-IC-26  9-10 VHEL Sft
ENATER AN AT RREFZRIAVEIRRAGEE. AR
=20
3A-IC-27 9-10 Use tools and methods for collaboration on a project to increase connectivity of HEH =1 e
people in different cultures and career fields. RoAHY 7
FERMEMENTEMNGE | LUSERESIE SNSRI AIIZERERR =
3A-IC-28 9-10 Explain the beneficial and harmful effects that intellectual property laws can have HEH, ] A
oninnovation. 5 —
o ‘ B i
FERERIRF RGNS CIFT N B =R E E N, =10
R/
3A-IC-29 9-10 i i i i . AL Ze3x
Explain the privacy concerns related to the collection and generation of data HE, HES 7

through automated processes that may not be evident to users.

B AR A 2R B TS IR S R SR AE R RIS FAIRE,

AR B

=210
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3A-IC-30

3B-CS-
01

3B-CS-
02

3B-NI-03

3B-NI-04

3B-DA-
05

9-10

11-12

11-12

11-12

11-12

11-12
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Evaluate the social and economic implications of privacy in the context of safety,
law, orethics.

ERe. FENCENERE MO SMEFFRFARIE X

Categorize the roles of operating system software.

R ERFRHIBEHITH.

[llustrate ways computing systems implement logic, input, and output through
hardware components.

R E RGBTSR AN STINEE. MATELATTE.

Describe the issues that impact network functionality (e.g., bandwidth, load, delay,
topology).

HRFIEMESINEE (Fla0 , HE. gk, R, Hid ) HER.

Compare ways software developers protect devices and information from
unauthorized access.

EERIRIGFF R ARFFR SIS AR EZROERRN A REEENA R ZEER

o

Use data analysis tools and techniques to identify patterns in data representing
complex systems.

(EREIRD T LREIRAZRBITERTERAEFEIEPIMRL.
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3B-DA-

06

3B-DA-
07

3B-AP-
08

3B-AP-
09

3B-AP-

10

3B-AP-
11

3B-AP-
12

3B-AP-
13

11-12

11-12

11-12

11-12

11-12

11-12

11-12

11-12
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Select data collection tools and techniques to generate data sets that support a
claim or communicate information.

EEREIREE TR | LR B ST RIGE SR AT AV EEA.

Evaluate the ability of models and simulations to test and support the refinement of
hypotheses.

THERERIEHARTBESD |, LA RIS ISRV SO,
Describe how artificial intelligence drives many software and physical systems.

R A T RN AR EN A F YRR SE.

Implement an artificial intelligence algorithm to play a game against a human
opponent or solve a problem.

PIT AT BRI AR R P RITIA KT F R R,

Use and adapt classic algorithms to solve computational problems.

(ERMMARE HBELRBRITERE,

Evaluate algorithms in terms of their efficiency, correctness, and clarity.

ITHMEEERIRER | IEFRMEANBME.

Compare and contrast fundamental data structures and their uses.

EERFNRS U EAREIRE R E IR,

lllustrate the flow of execution of a recursive algorithm.

IEREERIA R EAHRI TIVE.
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Construct solutions to problems using student-created components, such as
procedures, modules and/or objects.

(ERZFELIRRIAN (INIFE. BRF/ERIR ) HIERRERIRERT 5

Analyze alarge-scale computational problem and identify generalizable patterns
that can be applied to a solution.

ST ARAUETT BRI N BT HRT S=AUE AL

Demonstrate code reuse by creating programming solutions using libraries and
APls.

BYEAEMAPIBIZRERRLDZERNBER

Plan and develop programs for broad audiences using a software life cycle process.

SERG BRI R AT KA REF
Explain security issues that might lead to compromised computer programs.

AR RSB BIVEFZIRAIR 2R

Develop programs for multiple computing platforms.

NENH BN FETFRER.

Use version control systems, integrated development environments (IDEs), and
collaborative tools and practices (code documentation) in a group software project.

FEERH I B P ERMRAEHRIRSE. SERFFAIE (IDE ) FOMETEMLE (1€
M) .
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Develop and use a series of test cases to verify that a program performs according
to its design specifications.

FFRFHER—RTINZRGIRIGITE e B HREBHEIZITHITEHIT

Modify an existing program to add additional functionality and discuss intended and
unintended implications (e.g., breaking other functionality).

IEIBERFFAINMI0T0RE | eI TRIFIARTTRNAISIE (FIa0 , BEBEER
HhIhee

Evaluate key qualities of a program through a process such as a code review.

BT E NI PRI AR EIE AR KRR E.

Compare multiple programming languages and discuss how their features make
them suitable for solving different types of problems.

BRI STRIEIE = KITIe Bl IR RIS MR A AZZCRY [ E SiE

Evaluate computational artifacts to maximize their beneficial effects and minimize
harmful effects on society.

THETT BRI e R IENRKIRERAm R MRIMLEE EFN

Evaluate the impact of equity, access, and influence on the distribution of
computing resources in a global society.

THETT BB REE R SR/RDE PRI FE. WHRMEARE

Predict how computational innovations that have revolutionized aspects of our
culture mightevolve.

FRN BLEAIEREEE T HA IS F AN S ERT B BIFT RGN A R
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