Course Skills

What computer scientists do

Course skills describe what
students should be able to do
while exploring course concepts. In
the AP Computer Science courses,
these are called Computational
Thinking Practices: Skills.

Course skills also form the basis
of tasks students are asked to
perform on the AP Exam.

Students will benefit from multiple
opportunities to develop course
skills in a scaffolded manner.

In Practice 2, 3, and 4 the skills are
more scaffolded. Consider how this
effects the development of units.
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Computational Thinking

Practices: Skills

factors.

Practice 1 Practice 2 Practice 3 Practice4 Practice5 Practice 6
Computational Algorithms Abstraction Code Computing Responsible
Solution and Program in Program Analysis @1 Innovations B Computing I
Design K1l Development 1 Development B  Eyjyam and test |vestigatecomputing  Cantribute 1o an inclusive,
Design and evaluate Developand implement  Develop programs that algarithms and innovations. safe, collaborative. and
computational solutions  algorithms. incorporate abstractions,  Programs. ethical computing culture.
for a purpese.
= SKILLS
M Investigate ™ Represent M Generalize data WM Explain 1 Explain ™ Collaborate in
the situation, algorithmic sources through how a code how computing the development of
context or task. processes variables. segment systems work. solutions.
without using a or program

X Determine programming E Use functions. B Explainhow X1 Use safe and
and design an language. abstraction to knowledge can secure methods
appropriate manage complexity 48 Determine be generated when using
method or E1 Implement ina program. the result from data. computing devices.
approach to an algorithm in a . of code _
achieve the program. 3 Explain segments. 3 Describe [ Acknowledge
purpose. how abstraction the impact of the intellectual

manages A€ |dentify a computing property of others.
3 Explain how complexity. and comect innovation.
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solution options. testing. use of computing
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Online Instruction Tip:
Consider using a response
system like

Skills Required in MC

% & Practice 2 e Turn to question 8 ?n the sgmple multiple-choice ques.,tion in
S: the Exam Information section of the AP Computer Science
s Algorithms ractices  Practice Principles Course and Exam Description, on page 175.

sauion " @Nd Program ﬁﬁ.’gﬁ:g:;n gﬁ:ﬁﬂja * What skill is being assessed?

Design KR
mee — Development BT st
- Develop and implement , _ . L
algorithms , , 8. A list of numbers has n elements, indexed from 1 to n. The following algorithm is
. EZ‘?AZ:‘“@ i:ndii'lfn'?ﬁi.ﬁf intended to display the number of elements in the list that have a value greater than
£ Determine 1 Exptannow £ Use safe anc 190. _The algorithm uses the variables count and position. Step 3 and 4 are
oo i o - missing.

spproscn Step 1: Set count to ® and position to 1.

S m Re rese nt : Step 2: If the value of the element at index position is greater than 160,
X3 Explain how p .
colorton increase the value of count by 1.

development of a

oo a Igorlthmlc Step 3: (missing step)

sohion . Step 4: (missing step)

processes Step 5: Display the value of count.

Which of the following could be used to replace step 3 and 4 so that the algorithm
without using a

wvorks as intended?
o8 programming

- SKILLS —

Participan|

1| language.
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P1

Practice 1

Computation:
Solution
Design K1
Design and evaluate
computational solution
fora purpose.

- SKILLS —

N Investigate
the situation,
context or task.

3 Determine
and design an
appropriate
method or
approach to
achieve the
purpose.

EE3 Explain how

Practice 5

Practice 2

Practice 6
Responsible
Computing N
omnm cl

Algorithms Inmosatione

and

and Program

mu computing culture.

Development EX§—

Develop and implement how compasing

systems wark

algorithms. £ Expin how

knowledge can
be generated
from data.

B3 Describe
the impact of
a computing
innovation.

collabaration
affects the
development of &
solution.

[ Evaluate
solution options.

B Describe
the impact of
gathering data.
B3 Evaluate the
EX Represent £ Sumnate e
. - . based on legal

X Collaborate in
the development of
solutions.

[ Use safe and
secure methods
when using
computing devices.

3 Acknowledge
the intellectual
property of others.

== EX] Implement

Leader

pp- 2
Particip
's

pp. 1

and apply an
algorithm.

Skills Required in MC

* Turn to question 3 in the sample multiple-choice question in
the Exam Information section of the AP Computer Science
Principles Course and Exam Description, on page 173.

* What skill is being assessed?

3. The following grid contains a robot represented as a triangle. The robot is initially
facing right.

A\
\i
A

Y
Y

[

>

Which of the following code segments can be used to move the robot to the gray
square alona the path indicated by the arrows?
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s AP COMPUTER SCIENCE PRINCIPLES

73 Comnutatinnal Thinking

Pr practice 2

Practice 1 Practice 5 Practice 6
Computationa. Computing Responsible

xg:::::' ] Algorithms lfnnomtionsl O Computing A

g Contribute to an incl
safe and

Design and evalu:

eonee (A Program

"= — Development 1
o st . Develop and implement

context or tas|

mowemice  @lgorithms.
anddesignan

B Represent  [fizice:
EXd Implement
and apply an

Leader’

s algorithm.

pp. 1§

Skills Required in MC

* Turn to question 2 in the sample multiple-
choice question in the Exam Information
section of the AP Computer Science
Principles Course and Exam Description,
on page 172.

* What skill is being assessed?

2. Each student that enrolls at a school is assigned a
unique ID number, which is stored as a binary number.
The ID numbers increase sequentially by 1 with each
newly enrolled student. If the ID number assigned to the
last student who enrolled was the binary number 1001
0011, what binary number will be assigned to the next
student who enrolls?
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Skills Required in MC

& Computational T p
ractice 4
Practices: Skills Turn to question 6 in the sample multiple-choice question in
Practicel  Practice2  Practices COUE the Exam Information section of the AP Computer Science

Computational Algorithms Absrructlon A na Iys‘s 4

Soution . and Program _ i Proga o e Principles Course and Exam Description, on page 174.

Design KX Development ¥ Devel 1 Evaluate and test

s S et s @lgorithms and programs.

ey * What skill is being assessed?

- SKILLS

N Investigate X1 Represent X Generalize da
O - 6. Inacertain country, a person must be at least 16 years old to drive a car and
X3 Determine PrOgr—g Ed Use

e aesvacionto must be at least 18 years old to vote. The variable age represents the age of a

EX1 Implement inaprogram.
an algorithmina

progranm. £ Explain 4.A Explain how . person as an integer.

how abstraction

manages a code seament

Which of the following expressions evaluates to true if the person is old

4, H D EtE rml n E enough to drive but not old enough to vote, and evaluates to false

otherwise?
the result of code 1
. (age =z 16) AND (age = 18)
segments. IL (age

IIl. (age < 18) AND (NOT(age < 16))

v

16) AND (NOT(age = 18))
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% Computational T
Practices: Skills Practice 4

Practice 1 Practice 2 Practice 3 COde

Computational Algorithms Abstraction a
Solution and Program  in Progmm AnaIySIS

Design KX Development ¥ D: 1 Evaluate and test

s S et s @lgorithms and programs.
fora purpose.

- SKILLS

N Investigate E¥N Canaraliza A
the situation,
context or task.

o 4-l= Identlfyand

appropriate
method or
approach to

== correct errors

EE3 Explain how
collabaration
affects the

= in algorithms

[ Evaluate
solution options.

~_and programs,
including error
discovery through
testing.

Skl”S Required in MC

Turn to question 9 in the sample multiple-choice question in
the Exam Information section of the AP Computer Science
Principles Course and Exam Description, on page 176.

* What skill is being assessed?

9. 'The following code segment is intended to set max equal to the maximum
value among the integer variables x, y, and z. The code segment does not
work as intended in all cases.

G a0 G o)

max —s— X

J
EDEaD)

max --— vy

\
-
I

ELSE

max --e— Zz

- _/

Which of the following initial values for x, y, and z canbe used to show
that the code segment does not work as intended?
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Practice 5

N AéODMPUTERSCIENCE PRINCII"I.:l Th
A omputation Computi
puting
Practices: Skills Innovations I

Practice]l  Practice2  Practice3  Investigate computing

Computational Algorithms Abstraction innovations.
Solution and Program  in Program

Design K1 Develop B3 Devel n

Design and evaluate Develop and implement Develop

compuitational solutions  algorithms.

abstraction to
ety SYStems work.

EEI Explain how

— generated from
data.

PPp.
Partmpant pased on legal and ]
ethical factors.
Pp- 18

Skills Required in MC

* Turn to question 10 in the sample multiple-
choice question in the Exam Information
section of the AP Computer Science
Principles Course and Exam Description,
on page 176.

* What skill is being assessed?

10. A digital photo file contains data representing the
level of red, green, and blue for each pixel in the photo.
The file also contains metadata that describe the data
and geographic location where the photo was taken. For
which of the following goals would analyzing the
metadata be more appropriate than analyzing the data?
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Practice 1 N Skills Required in MC

Computational é _ . . _
Solution * Turn to question 12 in the sample multiple-choice

Design KR PmcticsS  Fractices question in the Exam Information section of the AP
Design and evaluate / i f"’"”“ﬁ:ﬁs - ﬁf,’,‘,,"“ﬁ';:”"u , . .
computational solutions oo B8 Comeuine Computer Science Principles Course and Exam

fora purpose. S ’ e Description, on page 177.

= SKILLS o mee e * What skill is being assessed?

how a code howcomputing  the development of

segment systems work solutions.

m |ﬂVEStIgﬂtE o program X Explainhow  [XJ Use safe and

functions.
knowledge can secure methods

the situation, y ; WH Determine  be generated when using . . . H
context, or task. papogam. - Gemek  domdss computng deices 12. A certain computer has two identical processors that are able to run in

e meactat thaveakacam parallel. Each processor can run only one process at a time, and each
7 ae |dentify a computing property of others. . .
KX Determine W e omn v process must be executed on a single processor. The following table

::ﬁr{::?r;gtnean ropgars e indicates the amount of time it takes to execute each of three processes on
including error  @athering data.

method or SO o vatat e a single processor. Assume that none of the processes are dependent on

approach to tesing rasiriim gy any of the other proce P Execution Time on
’ and ethical rocess
achieve the factors. Either Processor

PUTPOSE. X 60 seconds
EEJ Evaluate T Thona
solution options.

Which of the following best approximates the minimum possible time to
execute all three processes when the two processors are run in parallel?
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Skills Required in MC

& Computational Thinking
PraCtlce'PracuceB Turn to question 17 in the sample multiple-choice question in
Practicel  Practice2 Practice 6 the Exam Information section of the AP Computer Science

Soron el e rrogne: ADStraction o 8 Conputing 13 Principles Course and Exam Description, on page 181.
in Program gl

Design K1 Developmen 2
Design and evaluate Develop and implem

computational solutions  algorithms. D ethical computing culture.
" evelopment . i i :
= P Ex What skill is being assessed?

skis ——— Develop programs that
X ivestigate X3 Represent ICOTPOTate abstractions. in  [XJ Colaborate n 17. Consider the following procedure.
the situation, algorithmic i the development of
contextortask me o e solutions Procedure Call Explanation
3 Determine i in X1 Use safe and
and design an Er::lf:rg”: " secure methods drawCircle (xPos, yPos, Draws a circle on a coordinate grid with
ra::;n:: - ] :mn g ovicos. rad) center (XPos, yPos)andradius rad
- o
pae The drawcircle procedure is to be used to draw the following figure ona
= U SE coordinate grid.
affec y
deve

solut

= abstraction
to manage
complexity in a e cand
program.

Select two answers.

™~
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5
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