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The effect of different patterns of designing E-courses according to
Quality Matters (QM) standards on developing programming skills and
computational thinking at Umm Al-Qura University students.

Prepare Supervisor

Majed Maily Al-Zahrani Sayed Sha'aban Abdulaleem

Abstract

This research aims to measure the impact of using e-course design by Quality
Matters some style, sequence style and complex style, on improving the
achievement and computational thinking in the computer programming
skills at students of Common First Year Deanship at Umm Al-Qura University.
In order to achieve the aims of the research, it used the experimental ap-
proach (the design of Quasi-experimental) and applied it on the sample of
the research, which consist of (30) students, who are divided into two
groups; the first is experimental group it consists of (15) students. They stud-
ied with the e-course design by Quality Matters, sequence style. The second
group it consists of (15) students, They studied with the e-course design by
Quality Matters, complex style. The tools of the research are represented in
the achievement test, observation card and computational thinking. Also,
the researcher used the statistical methods, which are represented in (man-
wetny, Cronbach's alpha coefficient, person coefficient and binary sequence
coefficient). The research reached to that there are statistically significant
differences at (0=0.05) between the mean scores of first experimental and
second experimental groups, the second experimental group at the levels of
skillfully achievement test, but first experimental groups are cognitive
achievement test, and computational thinking test. In the light of the study
results, the study recommends, Expansion in the use of E-courses in training
courses that are provided by Colleges of university, Urging teachers to use
E- courses during their teaching process due to their effectiveness in increas-
ing the academic achievement, Providing users of E- courses with the re-
quired technical support in order to reach to the desired results.

Keywords: E-courses- Quality Matters- Programming skills- Computational
thinking- Umm Al-Qura University.
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Introduction

This introductory block aims to introduce we define numerical systems and
their uses, add and subtract binary numbers, convert between numerical systems,
use the computational thinking skill in problems solving. defined the Potential of
Python, Write the code in Python correctly and use the functions (print() ,input(),
import()) in python correctly.

Objectives course

Dear student, at the end of this unit, you should be able to:

e Do conversion of number systems.

¢ Describe operation of basic logic gates.

e Acquire an introductory knowledge of problem solving and a sound
knowledge of basic computer programming concepts.

Dear student, at the end of this unit, you should be able to:
e Define Numbering systems.

Converse between Numbering systems.

e Define Computational Thinking.

e Define Computational Thinking.

e Lists computational thinking skills.

e Use computational Thinking in problems solving.

Dear student, at the end of this unit, you should be able to:

e Explore the Potential of Python.

e Write the code in Python correctly.
e Define Variables.

e Use Print Function.

e Use Import Function.

e Use Input Function.
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Binary and Decimal numbers pi}
5 _palaall
By the end of this learning object you should be able to: alay)
e Define uses of binary numbers.
e Convert Decimal to binary.
e Convert Binary to Decimal
e Calculate the product of the addition of numbers in the bi-
nary system.
e Calculate the result of subtracting numbers in the binary
system.
Cilals
PSS_CHO1_LOO1 alal) a8
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2l 388N 5 gaa Jaaesl Binary numbers: )
Binary numbers: - Computers machine use
- Computers machine use binary numbers,
binary numbers, - Computers operate in
- Computers operate in bi- binary>
nary. - Base 2 (Binary num-
- Base 2 (Binary numbers) bers)
- 2 elements in this set : - 2 elements in this set :
{0,1}. {0,1}.
- (10011), is derived from - (10011), is  derived
base 2 and contains 2 ele- frgm base 2 and con-
ments: 1 (used 3 times) tains 2 (?Iements: 1
and 0 (used 2 times) (used 3 .t|mes) and 0
(used 2 times)
40l 588N 5 gea Japnest Decimal numbers: Al
Decimal numbers: * Humans use deci-
*  Humans use decimal mal numbers, or
numbers, or base-10. base-10.
*  Uses decimal num- *  Uses decimal num-
bers in communica- bers in communica-
tion. tion.
* Base 10 (Decimal * Base 10 (Decimal
numbers) numbers)
* 10 elements in this * 10 elementsin this
set: set:
{0,1,2,3,4,5,6,7,8,9}. {0,1,2,3,4,5,6,7,8,9}
* (229)10 is derived .
from base 10 and *  (229)10 is derived
contains 2 elements: from base 10 and
2 (repeated 2 times) contains 2 ele-
and 9. ments: 2 (repeated
2 times) and 9.
Binary arithmetic: ¥
1- Binary Addition:
Here are the
possibilities:
- 0+40=0
- 1+0=1
- 1+1=10
which is 10 in binary
which is 0 with a carry of
1.
Example:
101 + 110= 1110
o ¢

Binary arithmetic:

VoY




2- Binary Subtraction:

Here are the possibilities:

- 0-0=0

- 1-0=1

- 1-1=0
0-1 wecan't doso
we borrow 1 from
the next column.
This makes it 10 — 1
which is 1.

Example:
1001 -11 =110

dasal A8 £ )l guad g
A jpde ) A 6 Q)

20| =

21 | =

2 | =

2 | =

O O] =

2¢ | =

Rl o|lr|lo|lr| -

+ |+ |+ |+ |+

2| = |32

Fig

Il
~
w

(10 1011), fo (43)

Convert Binary Numbers
to Decimal Numbers
1. Multiply each bit
by 2", where n is
the weight of the
bit. The weight is
the position of the
digit, starting
from O on the
right to left.

2. Add all results.

d1ga3 Aok £ il o gl
_4.)5& ?GJ‘ UJ! q\,ﬁd\ e@J\J\

Operation Rest

4
I
j

Remainder
!

‘0 ‘ ), = (10,

Comert ag) o 1110

Convert Decimal Num-
bers to Binary Numbers.
* Divide by 2, keep track
of the remainder un-
til last possible di-
viding.
* Rotate the remainders:
* First remainder is
the first bit.
« Last remainder is
the last bit.

06

Yoy




4ul ey (e dagaal) 4laY) ) ol

N igaad)
Jandl 2
The binary numbers is used in 1
Computers machine Computers machine Computers machine Computers machine
Do the following Binary calculations: Y
1001 - 11=
1010 0110 1001 0010
Do the following Binary calculations: v
1101 +111=
10110 11010 10010 10100
(95)w=( )2 ¢
(10010)2=( )10 5
(88)10=( )2 1
(11001)2=( )10 v
(112)10=( )2 A

In this learning object we defined binary numbers and decimal numbers, after that we (<ilall
identify its usage, finally we explained how to convert between them.
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Octal and hexadecimal numbers 3 palaal) awl
By the end of this learning object you should be able to: il
o Define uses of hexadecimal numbers.
o Define octal numbers.
e Convert Binary numbers to hexadecimal numbers
e Convert hexadecimal numbers to binary numbers
daalide cilals
PSS_CHO01_L0O02 alal) 38
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24l 388l 5 gaa Juaud Hexadecimal numbers <
Hexadecimal numbers * Base 16 (Hexadecimal
* Base 16 (Hexadecimal numbers)
numbers) * 16 elements in this
* 16 elements in this set: set:
{0,1,2,3,4,5,6,7,8,9,A,B, {0,1,2,3,4,5,6,7,8,9,A,
C,D,E,F} where A=10, B,C,D,E,F} where
B=11, C=12, D=13, E= A=10, B=11, C=12,
14, F=15. D=13, E= 14, F=15.
* We use A as 10 to avoid *We use A as 10 to
confusion with 1 and 0. avoid confusion with 1
Ex: (10A)s6 is derived from and 0.
base 16 and contains 3 el- Ex: (10A)s6 is derived
ements: 1, 0 and A. from base 16 and con-
tains 3 elements: 1, 0
and A.
P 388N i gea Jaaad e Octal numbers oY
e Octal numbers - Base 8 (Octal num-
-Base 8 (Octal num- bers)
bers) - 8 elements in this
- 8 elements in this set.
set: {0,1,2,3,4,5,6,7} {0.1,2,3,4,5,6,7}
(107)s is derived from (107)g is derlved_from
base 8 and contains 3 ele- base 8 and contains 3 el-
ments: 1,0 and 7. ements: 1,0 and 7.
g sl gadd yguai 2l

ALY Jysa 4y sk
u,udl.w ?GJ‘ UJ! 3.::31.':33\
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Comvert (10 1011 1011), to (2BB) 4

Convert Binary num-
bers to hexadecimal
numbers

Convert Binary to
Hexadecimal

1. Group each
four digits,
starting from
right,

2. Convert to its
equivalent
value in deci-
mal,

The final result is the
Hexadecimal number

A




A4y b il gl gaad p gudls Convert hexadecimal o
L gusbed) a8 Y Jy gl AEAEINE numbers to binary
Al o1 M) | 1 i 1 numbers
Convert Hexadecimal
0001 | 0000 101q\ 1111} = (0oot00gete101111), numbers to Binary
N [A=10 numbers
1072 =5 and reminder 0 e Convert each
5/2=2 and reminder 1 hexadecimal
2/2=1and reminder 0 digit to a 4-bit
(A),;=10=(1010) equivalent bi-
e nary represen-
Conert (10AF)g o {1 0000 1010 1211), tation.
L0 cllaY) (e daaal) 4lay) jld) ol
gl
Jead ¢
Programmers use the ...............cuueuu... by takes a snapshot of the contents of RAM. \
Binary Decimal Binary and decimal Octal and hexadec-
imal
(A8)16= ( )2 \
(11011),=( )16 ¥
(88)16= ( )2 ‘ ¢
(11001), = ( )6 | e
(101001)2 = ( )16 ‘ !
(56)is=( ) |y
(8C)is=( )2 ‘ A

In this learning object we defined octal numbers and hexadecimal numbers and ex- (il
plained how to convert between binary numbers and hexadecimal.
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Convert Hexadecimal to Decimal numbers )
3_pualaal)
By the end of this learning object you should be able to: <alaa Yy
e Convert Hexadecimal numbers to Decimal numbers
e Convert Decimal numbers to hexadecimal numbers
Cilals
daalida
PSS_CH01_LO03 cilall 28

VoA




P.\a;'d\ C_‘n\ g™
RMM_CHO1_LOO1
& gl PN oalll FROg
as sl Convert Hexadeci- )
- u‘ :
bk, || |« 12| |
) a2 Y . ultiply
?}’ 1l .“J! 4 e each digit by
A s B=11| * 16! = 176 + 16", wheren
is the weight
of the digit.
A=10 | * | 16 = |2560| + 2. Add the re-
sults.
= | 2748
Convert (ABC)6 to (2748);,
a5 J.M-ﬁ T g Convert Decimal to Al
Jigad 43:0& peration  Resu emainder Hexadecimal
L:\N-\Lﬁ.ﬂ a2 Al (1234)10 e (402)16 keep track of
A s 71/16 4 13=D the remainder
41 0 1 until last possi-
ble dividing.
* Rotate the re-
“Convert (1234),, to (4D2)y6 mainders:
*First re-
mainder
is the
first bit.
¢ Last
re-
main-
der is
the
last
bit.
U cllaY) Ge Aagasal) 4aY) LAY N gmd) il
Jaadl ¢
(165)10=( )16 )
(AB)16 = ( )10 Y
(7D)1s = ()10 ¥
¢

(122)10=( )1s

In this learning object we explained how to convert hexadecimal to decimal number.
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By the end of this learning object you should be able to: alaay)
o Define computational thinking.
e List computational thinking skKills.
o Apply the four computational thinking skills in problem solving.
Cilals
PSS_CHO01_LO04 alal) 3 g8
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Introduction to
problem solving:

* Problemisa
matter or sit-
uation needs
to be dealt
with and
overcome.

* Problem
Solving is
the process
of finding
solutions to
complex is-
sues.

* There are
many types
of prob-
lems. In
computer
science,
problems
can be di-
vided into
two catego-
ries:

o Problems
that can be
solved with
series of ac-
tions.

oProblems that

can be solved
with
knowledge, ex-
perience, and
a process of
trial and error.

o)
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S8 adala Introduction to 'Y
8 Gy Computational
grel @ thinking:
iyl . Computational
[l thinking allows us
to take a complex
problem, under-
stand what the
problem is and de-
velop possible so-
lutions. We can
then present these
mEm
sadl): https://bit.ly/33C361R human. or both.
can understand
Computational WY
thinking skill:
Stepl: Decompo-
sition
The breaking
@ down of a sys-
é tem into smaller
parts that are
easier to under-
stand, program
and maintain.
[ goritm |
: sxadlhttps://bit.ly/20ZSnl)s
e il Example: Decom- £
JUal) uda g posing creating an
el app
Example: Imagine that you
Decompos- want to create
ing creating your first app.
an app This is a complex
Imagine that problem - there
you want to are lots of things
create your to consider.
first app. To decom-
Thisisa pose this task, you
complex would need to
problem - know the answer
there are lots to a series of
of things to smaller problems:
consider. e what kind of
To decom- app you want to
pose this create?
task, you e what your
would need app will look like?

'Y




to know the
answer to a
series of
smaller prob-
lems:

what
kind of
app you
want to
create?
what

your app
will look
like?
who the
target au-
dience
for your
app is?
what
your
graphics
will look
like?
what au-
dio you
will in-
clude?
what
software
you wil
use to
build
your
app?
how the
user will
navigate
your
app?
how you
will test
your
app?
where
you
will
sell
your

app?

e who the tar-
get audience for
your app is?

e what your
graphics will look
like?

e what audio
you will include?
e what soft-
ware you will use
to build your app?
e how the user
will navigate your
app?

e how you will
test your app?

= where you
will sell your app?

'y




Decompaosition

Pattern recognition

Computational thinking

Abstraction

i~ eof

+ httns://bit Iv/207Snls siadll

Step2: Pat-

tern recogni-
tion

Once we have
decomposed a
complex prob-
lem, it helps to
examine the
small problems
for similarities or
‘patterns’. These
patterns can
help us to solve
complex prob-
lems more effi-
ciently.

Once we know
how to bake one
particular type of
cake, we can
see that baking
another type of
cake is not that
different - be-
cause patterns
exist.

«0

ple:

ecach
cake will
need a
precise
guantity
of spe-
cific in-
gredients

eingredi-
ents will
get
added at
a specific
time

ecach
cake will
bake for
a specific
period of
time

example:

each cake will
need a pre-
cise quantity
of specific in-
gredients
ingredients
will get added
at a specific
time

each cake will
bake for a
specific period
of time

06
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Computaticnal thinking
https://bit.ly/20ZSn)

Decomposition

Pattern recognition

Abstraction

+

O

2

Decomposition

Pattern recognition

Step3: Abstrac-
tion

Abstraction is one
of the four corner-
stones of Com-
puter Science. It
involves filtering
out — essentially,
ignoring - the
characteristics that
we don't need in
order to concen-
trate on those that
we do.

When abstract-
ing, we remove
specific details
and keep the gen-
eral relevant pat-
terns.

Computational thinking

:JMAS‘

https://bit.ly/20ZSn)s

Abstraction

+

O

Step4: Algorithms

e Analgo-
rithm is a
set of in-
structions
designed
to per-
forma
specific
task.

e Analgo-
rithm can
be ex-
pressed in
many dif-
ferent no-
tations,
including
flowchart,
and pseu-
docode.

11
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What is decomposition?
When you ignore the ~ Adding detail to make ~Breaking down a complex problem or system

A
\

unnecessary detail ina  a problem more com- into smaller, more manageable parts
problem plex
What is pattern recognition? ¥
Building models from Breaking down a Looking for similarities among and within
patterns complex problem into problems
smaller problems
What is computational thinking A
Giving instructions to Thinking like a com- Using a set of techniques and approaches
a computer puter - in binary to help to solve problems
To create a successful computer program, how many computational thinking ¢

techniques are usually required?
Three Four Five

What is a model? 5

(R



A model is a represen- A model is a computer

A model is a spreadsheet

tation of a problem program
What are algorithms used for? 6
To plan out the solu- As a platform to pro- To test a solution to a problem
tion to a problem gram a solution
e In this learning object we defined computational thinking, and listed its skills. Fi- oadlall

nally, we explained how to Use the computational thinking skills in solving prob-

lems.

calaa Y dag i Ciua gill g
Programming skills oAl ol
Write pseudocode b palaall anl
By the end of this learning object you should be able to: alaaY)
o Develop a solution to the problem using pseudocode.
o Define the pseudocode.
e Apply the rules for writing pseudocode correctly
e Assign avalue in Pseudocode correctly.
daalida cilals
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Developing an algorithm: )
Pseudocode
Pseudocode: Is an artifi-
cial and informal lan-
guage (similar to every-
day English) that helps
programmers to develop
algorithms and can eas-
ily be converted into real
programming language.
T 393 Jaad Pseudocode Structure Y
J Asla) @l gSall
(Pseudocode) .
1
PROGRAM NyBrogram, |
Note e e o
Qo StEE> . | ComelCage
1.,
Pseudocode structure
58l O gea Jaas Rules to write pseudocode: ¥
:Aull e Write only one state-
Rules to write ment per line.
pseudocode: e Capitalize initial key-
oWrite only one word.
statement per e Indent to show hierar-
line. chy.
oCapitalize ini- e End multiline struc-
tial keyword. tures.
olndent to show
hierarchy.
oEnd multiline
structures.
Tl s Jaaads The syntax of Pseudocode: Al
95 dadiioiall plal) o Input: to input data, READ
ALkl g Juiay) and GET are used in pseudo-
Glalaal) dlisg code.

aus wie dluaall
)Pseudocode.(

v' Example:
GET salary, taxRate

YA




o Output: to print results,
PRINT, WRITE, PUT, OUT-
PUT, or DISPLAY are used
in pseudocode.

v' Example:
PUT name, salary

o Arithmetic Operators:

+ _ *

/ mod

S“jﬁﬂ iy Jaaad

Al

Assign a value

in Pseudocode:

o In pseudo-
code, there
are two
ways to as-
sign a value
to a variable:

o Toassign an
initial value
we use INI-
TIALIZE or
SET.

o Toassign a
value as a
result of
some arith-
metic ex-
pression we
use ‘=’ or
.

v' Example:

SET
counterto 0

price«—
cost + tax

Assign a value in Pseudocode:
o In pseudocode, there are two
ways to assign a value to
a variable:
o Toassign an initial value we
use INITIALIZE or SET.
o Toassign a value as a result
of some arithmetic expres-
sion we use ‘=" or ‘«’.
v Example:
SET counter to 0
price<— cost + tax

114




AU cllaY) cr Aasaaal) Alay) LA

Jaadl
What is pseudocode?

A diagram that repre-
sents a set of instruc-
tions

From the rules of writing pseudocode:

Write the word (EXIT) at Write one sentence in
the end (pseudocode). one line.

A high-level language
that has specific syntax

ol

sl

A way of describing a set of instructions

that doesn’t use specific syntax

Write the code in low-
ercase

In (pseudocode), to sign a value in a variable, we use the verb

SET PUT

GET

In (pseudocode), to input a value in a variable, we use Verbs: ........cccccveeieieineceeeece e, ‘

In this learning object we defined write pseudocode correctly and identified its rules.

YV
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Programming skills oAl anl
Decision and Loop syntax in Pseudocode 8 palaal) awl
By the end of this learning object you should be able to: <alay)
e Use Decision (selection) syntax in Pseudocode
e Apply Loop (Repetition) syntax in Pseudocode
¢ Following the value that Pseudocode print.
daalida cilals
PSS_CHO1_LO06 calall 368
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3
Decision (Selection) Decision(selec- <
€Cisio Sl tion) syntax in
Pseudocode:
<Statements> TION>)
ELSE <Statements>
Else
<Statements> <Statements>
ENDIF ENDIF
1dUall e Jaanad Example: ¥
PROGRAM Test: PROGRAM Test:
READ x READ x
IF(x>0) IF(x>0)
PRINT" x is PRINT"
positive" "
ELSE ELSE
PR_IN"I: X 1S PRINT "
negative "
ENDIF ENDIF
) END.
Loop(Repetition) ¥
Loop (Repetition) 1 syntax in Pseu-
docode:
Loop(Repeti-
WHILE (<CONDITION>) tion)1:
WHILE(<CONDI-
<Statements> TION>)
ENDWHILE <Statements>
ENDWHILE
Loop(Repeti-
o tion)2:
Loop (Repetition) 2 REPEAT
<Statements>
UNTIL(<CONDI-
REPEAT TION>)
<Statements>
UNTIL (<CONDITION>)
1Jball (g i Example: i
Example:
Set total to
Set total to zero
zero




Set grade
counter to
one

While grade
counter is less
than or equal
to ten

Input
the
next
grade
Add
the
grade
into
the to-
tal
ENDWHILE

Set the class

Set grade
counter to
one

While grade
counter is less
than or equal
to ten

Input the next
grade

Add the grade
into the
total

ENDWHILE

Set the class
average to

the total di-
vided by ten

Print the class

average to average.

the total di- END

vided by ten ’

Print the class

average.

END.

(JEAll 5 e i Example:

count = 3 count = 3
repeat repeat

print (count
) count+=2
until
count >50

print (count
) count+=2
until
count >50

\VvY
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Which programming construct allows an algorithm to repeat instructions? 1

Selection | Repetition lteration

When the user enters the degree 60 to the variable (degree), the output (pseudo-
code):

PROGRAM test:
READ degree
degree—>degree -10
IF(degree >60)
PRINT " Pass"

ELSE

PRINT "Failed"
ENDIF

END.

In this learning object we defined oadlall

V¢
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Programming skills oAl awl
Develop the algorithm by flowchart eu\
5 _palaall
By the end of this learning object you should be able to: IS
e Define the flowchart.
o Develop the algorithm by flowchart.
o Draw flowchart symbol correctly.
o Lists types of flow charts.
Glals
PSS_CHO01_LO07 alal) 3 S
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A flowchart is a +)
graphical repre-
sentation that
uses graphic sym-
bols and arrows
to express algo-
rithms.
Sd Jaad Flowchart symbol | Y
s | (| () ||/
Start/Stop(End) Connector Process Input/Output
(Terminator) (Circle) (Rectangle) (Parallelogram)
—
J | O —
0ff-Page . Flowlines
Decision Connestor Display (Arrows)
(Diamond) (Pentagon)
e Flowchart | .Y
struc-
tures:
Flowchart structures
Sequence
JLEl gaid Jaad Flowchart struc- 4
il glAt Saladl tures:
ppE ] 1. Sequence
; Flowchart.
= Sequence
Process1 Flowchart: is
| just a series of
L] processes car-
Process2 ried out one af-
ter the an-
l other.

Sequence Flowchart

'v1




el st An Example of

el Sequence
Flowchart: Draw
a flowchart to

Calculate the
/ READ Length,Width / area of a rectan-
l gle.

area=Length*Width

!

PRINT area /

Sequence Flowchart Example

——

\RAY




AU cllaY) cr Aasaaal) Alay) LA o) Gl
dandl ?

When solving a problem in which the results of operations are associated with a
flowchart that gives only one output, this flowchart is called:

—

Iterative Sequential the decision
What is a flowchart? Y

A high-level language A diagram that repre- A way of describing a set of instructions that

that has specific syntax = sents a set of instruc- doesn’t use specific syntax
tions.
How can an algorithm be represented? ¥
As a flowchart As pseudocode As a flowchart or pseudocode
What is the correct symbol for an input in a flowchart? ¢
A parallelogram A rectangle A square

In this learning object we defined the flowchart and explained its symbol. Finally, we iden- oailal)
tified its types.

YVA
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Programming skills DAl ol
Flowchart structures ?“""‘
5_alaal)
By the end of this learning object you should be able to: iy

e Define Decision Flowchart.
¢ Define Looping (repetition) Flowchart.
e Different between Decision and Looping Flowchart.

Aalida
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Introduction 00
Flowchart structures
[ | |
Sequence m Looping
2. Decision )
Flowchart: is a
binary decision
block that pro-
vides two sepa-
rated branches
of processes.
i An Example of Deci- | Y
Sl @ sion Flowchart:
C'fjﬁ Draw a flowchart to
- ‘ H .
J read x and print:
o “xis posi-
False True tive”
x>0 if
x>0
/ PRINT “x is negative” / / PRINT “x is positive” / o ”X iS nega_
[ 7 | tive”
if
<
Decision Flowchart example
3. Looping (repeti- | Y

tion)
Flowchart: is
the represen-
tation of re-
peating a se-
ries of pro-
cesses until
some event oc-
curs.

YA




Figure 16: Pre-test Looping Flowchart

s

FALSE

Figure 17: Post-test Looping Flowchart

o Thereisan
important
difference
between
pre-test and
post-test
loops.

| PRINTi i €i-1

I

A flowchart example

EXAMPLE:

1. Trace the fol-
lowing
flowchart
and tell
what will
display.

2. What s the
last value of
i?

3. How many
times the
loop will be
repeated?

«0

Flowchart Advantages

0 Standardized

0 Visual

FLOWCHART DISADVANTAGES

0 Hard to modify
O Special software required

O Time Consuming

Pseudocode Advantages

0 Easily modified

O Done easily on Word Processor

PSEUDOCODE DISADVANTAGES

) Not visual
O Noaccepted standard, varies
from company to company

¢ conversion of
Flowchart to
Pseudocode:

06
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To Draw a flowchart to print “pass” if degree greater than or equal 50. We use the \
........ flowchart
Decision Flowchart Sequence Flowchart Looping Flowchart

........................... is the representation of repeating a series of processes until some event occurs. But
.......................................... provides two separated branches of processes.

Sequence Flowchart- Looping Flowchart- De- Looping Flowchart-
Decision Flowchart cision Flowchart Sequence Flowchart
The number of cycles repeated within the following flowchart is: Y

START

4 5 6
it’s a binary decision block that provides two separated branches of processes. v
Decision Flowchart Sequence Flowchart Looping Flowchart
it’s the representation of repeating a series of processes until some event occurs. ‘ £
Decision Flowchart Sequence Flowchart Looping Flowchart
ol
Iigaad)
True Sequence Flowchart: is just a series of processes carried out one after the 5
another.

¢ In this learning object we defined Decision and Looping (repetition) Flowchart, oadlal
then we Different between Decision and Looping Flowchart.

YAY
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By the end of this learning object you should be able to: alaay
e Lists generations of programming languages.
e Lists the types of debugging code.
e Distinguish between syntax errors and logical errors.
<lalg
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Code and implement
the algorithm

.M')‘ W
\u;dm- im-
(e ﬂ;“':‘(m,, { e Code andim
) w( plement the al-
' !";. 1“4’:' .rr gorithm is the
b(ﬂ |
= : NG ‘M -v*"‘;’. process f’f
i"” iyl translating the
M el algorithm into
d e a specific pro-
gramming lan-
- : guage.
Coding and implementing o Algorithm

steps are con-
verted into one
or more state-
ments in a pro-
gramming lan-
guage.

e A program-
ming language
is a set of com-
mands, instruc-
tions, and
other syntax
use to create a
software pro-
gram.

Generations of

Programming

Languages

1.Machine lan-

guage is the
only program-
ming language
that the com-
puter can un-
derstand di-
rectly without
translation. It
is made up of
1sand 0s. Itis
low-level lan-
guage.

YAE




2. Assembly lan-
guages use
mnemonic op-
eration codes
and symbolic
addresses in
place of 1s
and 0s. They
are low-level
languages.

3. Procedural
languages are
like everyday
text and math-
ematical for-
mulas in ap-
pearance.
They are high-
level lan-
guages
(FORTRAN,
Pascal, C ...)

4. Non-procedural
languages al-
low program-
mers to specify
what the com-
puter is sup-
posed to do
without having
to specify how
the computer is
supposed to do
it. They are
high-level lan-
guages.

P i

5. Visual or
graphical de-
velopment in-
terface creates

06
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source language
that is usually
compiled with a
third or fourth
language com-
piler. It is high-
level language.

Test the code:
means running the
program, execut-
ing all its instruc-
tions/functions,
and testing the
logic by entering
sample data to
check the output

iy Jarud Debug the code:

is the process of

finding and cor-
recting program
code errors:

o Syntax errors:
when the pro-
grammer fails
to obey one
of the gram-
mar rules of
the language.

o Run-time er-
rors: occurs
whenever the
program in-
structs the
computer to
do something
that it is ei-
ther incapa-
ble or unwill-
ing to do.

o Logic errors:
usually the most
difficult kind of

Y AR




errors to find
and fix, because
there frequently
IS no obvious
indication of the
error. Usually
the program
runs success-
fully. Simply
the program
doesn’t produce
the correct an-
SWers.

YAV
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when the programmer fails to obey one of the grammar rules of the lan-
guage:

Logic errors. Run-time errors. Syntax errors.

Python can be classified as:

High-level lan- Low-level lan- Machine language.
guages. guages.

Usually the program runs successfully, but it does not give the correct
answers, this type of error is called:

Logic errors. Run-time errors. Syntax errors.
Occurs when the program instructs the computer to do something either
unable or unwilling to do, this type of error is called:

Logic errors. Run-time errors. Syntax errors.

Jgaad) al

—

3

In this learning object we defined Generations of Programming Languages and how to test <aalsl)

and debug the code.
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Programming skills DAl ol
Introduction to Python ?“""‘
5_alaal)
By the end of this learning object you should be able to: iy

e |dentify the Potential of Python
e Discuss how the interpreter works.
e Explain how the compiler works.

Cilals
daalida
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% of overall question views each month

Projections of future traffic for major programming languages
Future traffic is predicted with an STL model, along with an 80% prediction interval

0% e W L= |

2012 2014 2016 2018 2020
Time

Introduction

* Pythonis
popular; it
has a high in-
creasing in
popularity in
last years.

* Python is Ob-
ject-Oriented
Programming
(OOP); it en-
capsulates
code using
classes and
objects.

* Pythonisin-
terpreted lan-
guage; the
source code is
passed di-
rectly to run
line by line.

Why Python?

* Python works
on different
platforms
such as Win-
dows, Mac,
Linux, Rasp-
berry, etc.

* Pythonhasa
simple syntax
similar to the
English lan-
guage.

oY
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* Python has
syntax that al-
lows develop-
ers to write
programs
with fewer
lines than
some other
programming
languages.

*  Python runs
on an inter-
preter sys-
tem. This
means that
prototyping
can be very
quick.

* Python can be
treated ina
procedural
way, an ob-
ject-orien-
tated way or
a functional
way.

Code (text)

!

Interrupter
(execution  —» Output
engine)

How interrupters work

Compiler and Inter-
preter
1 A compileris
a program
converts the
code from
high-level lan-
guage to ma-
chine code.
2 Aninterpreter
is a program
converts the

14




high-level lan-
guage to ma-
chine code,
and executes
it line by line.
Compiled lan-
guages con-
vert instruc-
tions to ma-
chine-code by
a compiler.
Then, the ma-
chine-code is
executed by
an another
executor pro-
gram

Interpreted
languages ex-
ecute instruc-
tions directly
without com-
piling steps.

Input

Code (text)

!

Compiler

}

Machine code

—p L >

(executable

How compilers work

Output

Both compiler
and inter-
preter do the
same job
which is con-
verting higher
level pro-
gramming
language to
machine
code.
However, a
compiler con-
verts the
source-code
into machine-

\4Y




code before
the program
is run. Inter-
preters con-
vert source-
code into ma-
chine code
during the
program is
run.

Display all errors after compiling. Displays errors of each line ane by one.

Complier generates intermediate Interpreter never generate any
machine code. intermediate machine code.

It takes an entire program It takes a single line of code.
Compiled code run faster Interpreted code run slower

To change the program, you must change Source code can be changed directly

The following table 06
shows the main dif-
ferences between
Compilers and Inter-

the source code and recompile it. preters
L0 cllaY) (e dasaal) ey i) Jgmad)
Jaadl p
In Python, literal strings are within: 1
\ " \n' \t
o
I gl
False  Python is compiled language. \
False  An Interpreter is a program converts the code from high- Y
level language to machine code.
True  An interpreter is a program converts the high-level lan- Y
guage to machine code, and executes it line by line.
True  Both compiler and interpreter do the same job which is con- ¢
verting higher level programming language to machine
code.
False  Python works on Windows platform only. 5
True  Python encapsulates code using classes and objects. 6
True  Python runs on an interpreter system. 7

In this learning object we defined Python and identified the Potential of Python, oadlall
and the different between the interpreter and the compiler.
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Python Comments and Identifiers sl
5_pcalaall
By the end of this learning object you should be able to: alaay)
e Summarize the ldentifiers writing rules.
e |dentify the usage of Comments and Docstrings.
o List the Python keyword that used in writing programs.
Glals
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Comments and Docstrings

Python uses comments and
docstrings to improve the
program readability.
Comments and docstrings
do not cause any action
when the program is run-
ning.

Comments start by # to
make the rest of the line as
a comment.

Docstring can be one line
or multiple lines. It is de-
fined by adding triple-quo-
tations in the beginning
and at the end of the
string.

Write the following pro-
gram and check the output.

# This is your 1st program!!!
#This line is a comment.
print("Hello World") # A Com

mand Line :)

"""Printing the message Hellg

World!!!
is simple process.

example:

V140




Block 1

Block 2

—

Block 3

R

Block 2 (continue)

—» Block4

Block 2 (continue)

Block 1 (continue)

—

Block 5

Block 1 (continue)

Python Indentations

* In Python, the indentation
is very important. It is
used to indicate blocks of
code.

» Ablock is a group of re-
lated statements, usually it
consists of at least one
statement.

» All statements with the
same distance to the right
belong to the same block
of code.

* The block ends at a line
less indented or the end of
the program.

, Keywords
oot o s ebe elf - Keywords are special re-
. | . d served words which have a
Te bk lambda fnaly  assert in * Python are case sensitive
. . programming language;
ke fom deff uhle None False and false are not
, , same.
o gobl yeld del k5 retum - Following is a list of the
most common keywords in
Python:
e Identifiers
Cgpa * InPython, Identifier is a

user-defined name to rep-
resent objects such as vari-
ables, functions, classes,
modules, etc.

* There are some rules for
writing Identifiers in py-
thon:

= |dentifiers can be
combination of up-
percase and lower-
case letters, digits
or an underscore
Q).

= An Ildentifier can-
not start with digit.

= Special symbols
like |.#,@,%,$ etc
are not allowed to

Y4




be used in identifi-
ers.

= Python is case sen-
sitive, that
means Value and v
alue are two differ-
ent identifiers.

= Keywords are not
allowed to be iden-
tifiers.

* Valid identifiers:
myValue, val_1,
String_two_for_print,
_variable, true.

* Invalid identifiers: 1varia-
ble, value!, first value,
string-for-printing, True.

V4V
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\
Which of the following is invalid? Y
a=1 none of the men- _a=1 _str =1
tioned
All keywords in Python are iNu....eeeseeeesseees r
lower case UPPER CASE Capitalized None of the men-
tioned
igead) al
True Python is case sensitive when dealing with identifiers. \
False Comments cause a lot of actions when the program is running. Y
True In Python, the indentation is very important. v
True Keywords are special reserved words which have a specific purpose in Python. £
False  Identifiers can be combination of uppercase letters only. 5

wedlall day yd
In this learning object we explained the Identifiers writing rules and discussed the usage of u<ildl)
Comments and Docstrings. Finally, we listed the Python keyword that used in writing pro-
grams.

Y4 A
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By the end of this learning object you should be able to: alaay)
e Define variables.
e Use the equal sign (=) to assign values to variables.
e Write multiple assign using one statement.
« Assign a single value to several variables.
Glals
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Variables

* Variables are a
user-named re-
served memory
locations to
store values.

* Python has a set
of keywords
that cannot be
used as varia-
bles in pro-
grams.

* When you define
variables, actu-
ally you reserve
a space in the
memory by
identifier.

* In Python, varia-
bles do not
need declara-
tion before use.

» We use the equal

sign = to as-
sign values to
variables.
Whereas, the
operand in the
left is the
name of the
variable,
while the op-
erand in the
right is the as-
signed value
to the varia-
ble.

o)

Variables (single

assignment)

* In the first line,
we assigned the
integer value 100
in the memory
location varl.




varl =100
integer value
var2 =100.55 #Line 2, assign a
floating point value

var3 =“Ahmad" # Line 3, assign
a string

print (varl)

print (var2)

# Line 1, assign an

Memory

Memory
|ocation

Variable
— varl

100
name ‘\ values of the

A | 10055 e— variables

var3 | Ahmad ‘/

* In the second
line, we assigned
the floating-point
value 100.55 in
the memory lo-
cation var2.

* In the third line,
we assigned the
string value Ah-
mad in the
memory location
var3.

* Then, stored val-
ues are printed
using three print
statements.

# Assign three values to three
variables

varl, var2, var3 = 100, 100.55,
"Ahmad"

print (varl)

Variable (multiple
assignment)

1. Wecan
make mul-
tiple assign
using one
statement.




2. We can as-
sign a sin-
gle value
to several
variables.
# Assign the same value to x, vy,
and z variables
x=y=2z=100
print (x)
print (y)
print (z)
100
100
100
L) cillaY) oe dasaall AtaY) ) Jsudd
Jaad) 2
ol
sl
)F( We cannot make multiple assign using one statement. \
)T( We can assign a single value to several variables. Y
)T( Variables are a user-named reserved memory locations to store values. ¥
)F( In Python, variables needs declaration before use. £
)T( We use the equal sign = to assign values to variables. 5

In this learning object we defined variables. And explained how to use the equal sign o<aildl
(=) to assign values to variables, and how write multiple assign using one statement.
Finally, we clarified how assign a single value to several variables.
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Print, Input and Import Functions r‘““
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By the end of this learning object you should be able to: alaay)
o Identify the print Function usage.
e Explain when we use the input Function.
e Clarify how can we use import Function.
o Compare between the works in the import Function and the input
Function.
Cilals
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) The first program )
St » The following Python pro-

print("Hello World!!!")

gram will print the mes-
sage “Hello World!!!”
Output: The result Hello

Hello World!!!

World!"!" will be printed
on the screen.

This program consist of
one statement. A state-
ment is an instruction that
the Python interpreter can
execute.

In this program, the built-
in print() function is used
to print the string Hello
World!!! on the screen.

In Python, strings are en-
closed inside ‘single
quotes’ or “double
quotes”.




# input values by Python

x = input("Input the value of x:") #

line 2, input statement
print("Now, x =", x, "1") # line 3
name = input("Please, input your
name:") #line 4, input statement
print("Welcome ", name ) # line 5

Input the value of x:10
Now, x = 10!

Please, input your name: Ahmad
Mohammad
Welcome Ahmad Mohammad

Input Function

input() function is used to
let users enter values to
programs by the keyboard.
input() function may has
an optional prompt string.
Prompts are a string that
represent a default mes-
sage before the input pro-
cess.

When the input function is
called, the text of the
prompt will be printed on
the screen. The program
will wait the user to give
an input.

The first line is a com-
ment, it will be ignored.
The second line is an input
function. Firstly, this
statement will print the
prompt string "Input the
value of x:" on the screen.
Then, the program will
wait until you enter the
value by the keyboard.
The input value will be
stored in the memory loca-
tion which addressed by x
identifier. (Suppose that
the input value is 10).
The third line is a print
statement. The string
"Now, x =" will be
printed. Next, the value
which is stored in x will
be printed. Finally, the
I string will be printed.
The fourth line is like the
second line. Here, the
prompt string "Please, in-
put your name: " will be
printed on the screen. The
input name will be stored
in the memory location of
name identifier. (Suppose
that the input value is Ah-
mad Mohammad).

The fifth line is like the
third line, Welcome string




and the stored string in
name identifier “Ahmad
Mohammad” will be
printed.

import math
print('pi is', math.pi)
print('cos(pi) is',
math.cos(math.pi))

piis 3.141592653589793

cos(pi) is-1.0

Import Function

Python code in one mod-
ule can access the code in
another module by the
process of importing it.

A module is a file contain-
ing Python definitions and
statements.

A library is a collection of
files (modules) that con-
tains functions for use by
other programs.

A program must import a
library module before us-
ing it.

To load a library module
into a program’s memory,
use import. Then refer to
things from the module as
mod-
ule_name.thing_name, Py-
thon uses . to mean “part
of”.

Using math, one of the
modules in the standard li-
brary:
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If you enter 1, 2, 3, in one line, when you run this program, what 1
will be displayed?

numberl, number2, number3 = eval(input("Enter three numbers: ™))

# Compute average average = (hnumberl + number2 + number3) / 3

# Display result
print(average)

1.0 2.0 3.0 4.0
What will be displayed by the following code? Y
X,y=1,2

X, Y=Y, X

print(x, y)

11 2 2 12 2 1

If you enter 1 2 3 in one line, when you run this program, what will Y
happen?

print("Enter three numbers: ")
numberl = eval(input())
number2 = eval(input())
number3 = eval(input())

# Compute average
average = (numberl + number2 + number3) / 3

# Display result
print(average)

The program will = The program runs The program runs ~ The program
have a runtime er- correctly and dis- correctly and dis-  runs correctly

ror on the input  plays 3.0 plays 2.0 and displays 1.0
oy
Jsaadl
T Input function is used to let users enter values to programs !
by the keyboard.



Y

T In this program, the built-in print () function is used to print
the string on the screen.

T Python code in one module can access the code in another
module by the process of importing it.

F To load a library module into a program’s memory, use in-
put.

In this learning object we explained how to use the three functions (print, input and o<aalal)
import).
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Introduction

This introductory block aims to introduce we define numerical systems and
their uses, add and subtract binary numbers, convert between numerical systems,
use the computational thinking skill in problems solving. defined the Potential of
Python, Write the code in Python correctly and use the functions (print(), input(),
import()) in python correctly.

Objectives course

Dear student, at the end of this unit, you should be able to:

e Do conversion of number systems.

e Describe operation of basic logic gates.

e Acquire an introductory knowledge of problem solving and a sound
knowledge of basic computer programming concepts.

Unit 1: Introduction to Problem Solving

Dear student, at the end of this unit, you should be able to:

e Define Numbering systems.

e Converse between Numbering systems.

e Calculate Arithmetic in binary

e Define Computational Thinking.

e Define Computational Thinking.

e Lists computational thinking skills.

e Use computational Thinking in problems solving.
Unit2: Introduction to Research Methodology Module
Dear student, at the end of this unit, you should be able to:

e Explore the Potential of Python

e Write the code in Python correctly.
e Define Variables

e Use Print Function

e Use Import Function

e Use Input Function

Yy
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Convert Decimal to binary, and Binary to Decimal numbers s}
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By the end of this learning object you should be able to: | <ilay)
e Define uses of binary numbers.
e Convert Decimal to binary.
e Convert Binary to Decimal
e Calculate the product of the addition of numbers in the bi-
nary system.
e Calculate the result of subtracting numbers in the binary
system.
Glals
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Binary numbers:

- Computers ma-
chine use binary
numbers,

- Computers operate
in binary>

- Base 2 (Binary
numbers)

- 2 elements in this
set: {0,1}.

- (10011); is derived
from base 2 and
contains 2 ele-
ments: 1 (used 3
times) and 0 (used
2 times)

o)

Decimal numbers:

* Humans use deci-
mal numbers, or
base-10.

* Uses decimal num-
bers in communica-
tion.

e Base 10 (Decimal
numbers)

* 10 elements in this
set:
{0,1,2,3,4,5,6,7,8,9}.

e (229)y is derived
from base 10 and
contains 2 ele-
ments: 2 (re-
peated 2 times)
and 9.

oY

Binary arithmetic:

3- Binary Addition:
Here are the
possibilities:

- 0+0=0

- 1+0=1

- 1+1=10
which is 10
in binary
whichis 0

Y\ Y




with a carry
of 1.
Exam-
ple:
101 +110= 1110

Binary arithmetic:

4- Binary Subtraction:
Here are the
possibilities:

- 0-0=0
- 1-0=1
- 1-1=0
- 0-1 we
can't doso
we borrow
1 from the
next col-
umn. This
makes it 10
=1 whichis
1.
Exam-
ple:
1001-11=110

*

N
w
Il

N
&8}
I
o|lw|o|N| K

N
A
I

HIO|H|O|R| K
EIRIEIR

++ [+ +

Convert (10 1011), to (43)y,

Convert Binary to Deci-
mal

3. Multiply each
bit by 2",
where n is the
weight of the
bit. The weight
is the position
of the digit,
starting from 0
on the right to

left.

4. Add all results.

«0

Operation |Result

29/2 14
14/2 7
712 B
3/2 il
1/2 0

Remainder

1

= = = o

(29),, = (11101),

Convert (29), to (11101),

Convert Decimal
to Binary.

* Divide by 2, keep
track of the remain-
der until last possi-
ble dividing.

06

Yyvv




* Rotate the remain-
ders:

* First remainder is
the first bit.

* Last remainder is the
last bit.

Al cllaY) cr Aasaaal) Aay) LA
daad)

The binary numbers is used in
Computers machine Computers machine

Do the following Binary calculations:

1010 0110

Do the following Binary calculations:

1101 + 111=
10110 11010

(95)w=( )2

(10010)2=( )10

In this learning object we defined binary numbers, decimal numbers and their uses,

add and subtract binary numbers.

YV¢

I Gl
a
1

Computers machine
Y

Computers machine

1001 —11=
1001 0010
r
10010 10100
4
5
Lailal)
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By the end of this learning object you should be able to: TSy
e Define uses of hexadecimal numbers.
e Define octal numbers.
e Convert Binary numbers to hexadecimal numbers
e Convert hexadecimal numbers to binary numbers
Cilals
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Hexadecimal numbers

« Base 16 (Hexadecimal
numbers)

* 16 elements in this set:
{0,1,2,3,4,5,6,7,8,9,A,B,
C,D,E,F} where A=10,
B=11, C=12, D=13, E=
14, F=15.

* We use A as 10 to avoid
confusion with 1 and 0.

(10A)s6 is derived from base 16
and contains 3 elements: 1, 0 and
A

Octal numbers
- Base 8 (Octal numbers)
- 8 elements in this set :
{0,1,2,3,4,5,6,7}
(107)s is derived from base 8
and contains 3 elements: 1,0 and
7

(1011}

1011

T

1001=12%1*2140*241%2}
= 144048
=1198

= (2BB)y,

Comvert (10 1011 1011), to (2BB)yg

Convert Binary numbers to
hexadecimal numbers:

Convert Binary to Hexadecimal
3. Group each four digits,
starting from right,

4. Convert to its equivalent
value in decimal,
The final result is the Hexadeci-
mal number

A F

11

0001

1010 | 1111 | = (0001000016101111),

N |A=10
10/2 =5 and reminder 0
52=2 and reminder 1
2/2=1 and reminder 0
(A),=10=(1010),

Convert (10AF)y to (1 0000 1010 1111),

Convert hexadecimal numbers to
binary numbers
Convert Hexadecimal numbers
to Binary numbers
e Convert each hexadeci-
mal digit to a 4-bit equiv-
alent binary representa-
tion.

Yiu
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i‘jgrammers use the..........cueu....... by takes a snapshot of the contents of RAM. :
Binary Decimal Binary and decimal Octal and hexadecimal
(A8)e= ( )2 Y
(11011),=( )16 ¥
(88)i=( )2 ¢

In this learning object we defined uses binary numbers, hexadecimal numbers and convert uailal)
binary numbers to hexadecimal.

Yyvv
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By the end of this learning object you should be able to: <alaa Yy
e Convert Hexadecimal numbers to Decimal numbers
e Convert Decimal numbers to hexadecimal numbers
[}
SilalS
daalida
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Convert Hexadecimal to Deci- )
C=12 160 | = | 12 mal _ g
3. Multiply each digit by
16", where n is the
B=11 161 = 176 + weight of the digit.
4. Add the results.
A=10 160 | = |2560| +
= | 2748
Convert (ABC). to (2748)y,
: , ‘ Convert Decimal to Hexadeci- | Y
Operation ~ Result Remainder
mal
WY1 7 2 _ * Divide by 16, keep
(1234)10 - (4D2)16 track of the remain-
11/16 4 33D der until last possible
*  Rotate the remain-
ders:
“Convert (1234), to (4D2)6 e First remainder is
the first bit.
* Last remainder is
the last bit.
4u) SllaY) (e dagaal) 4laY) il igeal) (gl
Jaall p
(165)10=( )16 )
(AB)1s = ( )10 Y
gaidlall aA-Jﬁ
In this learning object we defined convert hexadecimal to decimal. padla)
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computational thinking p)
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By the end of this learning object you should be able to: iy

e Define computational thinking.

e List computational thinking skills.
e Use Decomposition skill in problem solving.
e Use Pattern recognition skill in problem solving.
e Use Abstraction skill in problem solving.
<lalg
PSS_CHO01_LO04 alal) 3 S
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Jead Introduction to problem ‘)
(ki solving:

FHya * Problem is a matter or
situation needs
to be dealt with
and overcome.

* Problem Solving is the
process of find-
ing solutions to
complex issues.

* There are many types
of problems. In
computer sci-
ence, problems
can be divided
into two catego-
ries:

*  Problems that
can be solved
with series of
actions.

*  Problems that
can be solved
with knowledge,
experience, and
a process of trial
and error.

i Introductionto | Y

dada Computational

el oo @ thinking:

o Computational thinking

Oloes Il allows us to take a com-

plex problem, understand

what the problem is and

develop possible solu-

tions. We can then pre-

oeo0 sent these solutions in a

way that a computer, a

oe0s human, or both, can un-
ey derstand

\RR




Decomposition

oeo
o000

00| |00
o0_(00
ce® OO0
o0 @O0

Pattern recognition

vH

Computational thinking

Abstraction

Computational thinking
skill:

Stepl: Decomposition
The breaking down of a
system into smaller
parts that are easier to
understand,  program
and maintain.

Example: Decomposing

creating an app

Imagine that you want to

create your first app.

This is a complex prob-

lem - there are lots of

things to consider.

To decompose this task,

you would need to know

the answer to a series of

smaller problems:

= what kind of app you
want to create?

= what your app will
look like?

= who the target audi-
ence for your app is?

= what your graphics
will look like?

= what audio you will
include?

= what software you
will use to build your
app?

= how the user will
navigate your app?

* how you will test
your app?

= where you will sell
your app?

Yyy




Decomposition

Pattern recognition

Computational thinking

Abstraction

fin~ ¥ eof

Step2: Pattern

recognition

Once we have decom-
posed a complex prob-
lem, it helps to exam-
ine the small problems
for similarities or ‘pat-
terns’. These patterns
can help us to solve
complex problems
more efficiently.

Once we know how to
bake one particular
type of cake, we can
see that baking an-
other type of cake is
not that different - be-
cause patterns exist.

For example:

each cake will need
a precise quantity of
specific ingredients

ingredients will get
added at a specific
time

each cake will bake
for a specific period
of time

«0

Yyy
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What is decomposition?
When you ignore the un-
necessary detail in a
problem

Adding detail to make a
problem more complex

Building models from
patterns

Breaking down a com-
plex problem into
smaller problems

What is computational thinking

Iawad) (il
e
\

Breaking down a complex problem or sys-
tem into smaller, more manageable parts

What is pattern recognition? Y
Looking for similarities among and within
problems

v

Giving instruc- Thinking like a Using a set of techniques and
tions to a com- computer - in bi- ~ approaches to help to solve
puter nary problems

To create a successful computer program, how many compu- ¢

tational thinking techniques are usually required?

Three Four

In this learning object we defined

YY¢

Five
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By the end of this learning object you should be able to:
e Use Abstraction skill in problem solving.
e Apply an Algorithms skill in problem solving.
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Decomposition

Pattern recognition
3 -
éh&-ﬂ dﬁ%‘“‘-‘
U:' ) Decomposition

Pattern recognition

oall
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-

Computational thinking
Abstraction

N

+

]

Step3: Abstraction
Abstraction is one of
the four corner-
stones of Computer
Science. It involves
filtering out — essen-
tially, ignoring - the
characteristics that
we don't need in or-
der to concentrate
on those that we do.
When abstracting,
we remove specific
details and keep the
general relevant pat-
terns.

o)

Computational thinking

Abstraction

N

+

O

&

Step4: Algorithms

e An algorithm is a set
of instructions de-
signed to perform a
specific task.

e An algorithm can be
expressed in many
different notations,
including flowchart,
and pseudocode.

Y

A clilay) o dasaal) 4y )

Jaal)
What is a model?

A model is a repre-
sentation of a prob-
lem.

A model is a com-
puter program

What are algorithms used for?

To plan out the so-
lution to a problem

As a platform to
program a solution

Yy

igeall (a5

A model is a spreadsheet

To test a solution to a problem




¢ In this learning object we Used Abstraction skill in problem solving, and Applied oadlall
an Algorithms skill in problem solving.

Yyv
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By the end of this learning object you should be able to: il

o Develop a solution to the problem using pseudocode.
o Define the pseudocode.

e Apply the rules for writing pseudocode correctly

e Assign avalue in Pseudocode correctly.

Glals
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Developing an algorithm:
Pseudocode
e Pseudocode:

Is an artificial
and informal
language
(similar to
everyday
English) that
helps pro-
grammers to
develop al-
gorithms and
can easily be
converted
into real pro-
gramming
language.

o)

PROGRAM MyProgtam:
Do stuff>"

END.

Note the use of

CamelCase

Pseudocode structure

Pseudocode Structure

® Rules to write
pseudocode:

o  Write only
one state-
ment per
line.

o Capitalize ini-
tial keyword.

o Indentto
show hierar-
chy.

o End multiline
structures.

oY

Yvysa




e The syntax of Pseu-
docode:

e Input: to input data,
READ and GET are
used in pseudocode.

o Example:

GET salary, taxRate
o Output: to print
results, PRINT,
WRITE, PUT, OUT-
PUT, or DISPLAY
are used in pseu-

docode.
o Example:
PUT name,
salary
o Arithmetic Opera-
tors:
+ - *
/ mod

Assign a value in Pseudo-

code:

o In pseudocode, there
are two ways to as-
sign a value to a varia-
ble:

o To assign an initial
value we use INITIAL-
IZE or SET.

o Toassignavalueasa
result of some arith-
metic expression we
use ‘=" or ‘¢&’.

v" Example:

SET counterto O
priceé cost + tax

Yy.
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What is pseudocode?

A high-level language A diagram that repre-
that has specific syntax = sents a set of instruc-
tions
From the rules of writing pseudocode:

Write the word (EXIT) Write one sentence in
at the end (pseudocode). one line.

Jigead) (il

—

A way of describing a set of instructions that
doesn’t use specific syntax

Write the code in low-

ercase

In (pseudocode), to sign a value in a variable, we use the verb

SET PUT

In (pseudocode), to input a value in a variable, we use verbs:

In this learning object we defined write pseudocode correctly

Yy
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By the end of this learning object you should be able to: Sy
e Use Decision(selection) syntax in Pseudocode
e Apply Loop(Repetition) syntax in Pseudocode
e Following the value that Pseudocode print.
Glals
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Decision (Selection) syntax in Pseuido-
code:
IF (<CONDITION=>) IF (<CONDI-
<Statements> TION>)
ELSE EIS::tements>
<Statements> <Statements>
ENDIF ENDIF
5 adala s Example:
PROGRAM Test:
READ x
IF(x>0)
PRINT" x is posi-
tive"
ELSE

PRINT "x is nega-
tive"

ENDIF
END.
Loop(Repetition)
Loop (Repetition) 1 syntaxin Pseudor
coae:
Loop(Repetition)1:
WHILE (<CONDITION>) WHILE(<CONDI-
TION>)
<Statements> <Statements>
ENDWHILE ENDWHILE
Loop(Repetition)2:
REPEAT
" <Statements>
Loop (Repetition) 2 UNTIL(<CONDI-
TION>)
REPEAT
<Statements>
UNTIL (<CONDITION>)
Example:

Yry




Set total to zero

Set grade coun-
ter to one

While grade
counter is less
than or equal to
ten

Input the
next
grade
Add the
grade
into the
total
ENDWHILE

Set the class av-
erage to the to-
tal divided by
ten

Print the class
average.

END.

Example:

count = 3
repeat
print (count)
count+=2
until count
>50

Yyt
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Which programming construct allows an algorithm to repeat instructions?

Selection Repetition
When the user enters the degree 60 to the variable (degree), the output (pseudo-

PROGRAM test:
READ degree
degree~>degree -10
IF(degree >60)
PRINT " Pass"
ELSE
PRINT "Failed"
ENDIF

END.

Pass

write its pseudocode to convert temperature in Fahrenheit to Celsius. F = (C x 2) +

30.

In this learning object we defined

code):

Failed

Yye

Iteration

50
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By the end of this learning object you should be able to: alaay)
o Define the flowchart.
o Develop the algorithm by flowchart.
o Write flowchart symbol correctly.
e Lists types of flow charts.
Cilals
PSS_CHO01_LOO0S8 alal) 3 S
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ahia Jua e Aflowchartis a )
S graphical repre-

sentation that
uses graphic sym-
bols and arrows
to express algo-
rithms.

ahaia Joands Flowchart symbol ¥
3.-.‘4.-.‘5 l :/\\\ | /

— \/
Start/Stop(End) Connector Process Input/Output
(Terminator) (Circle) (Rectangle) (Parallelogram
j Y RV
0ff-Page . Flowlines
Decision Connactor Display (Arrows)
(Diamond) (Pentagon)
Flowchart structures: ¥
1. Sequence
Flowchart,
2. Decision
Flowchart,
3. Looping
(repeti-
tion)
Flowchart.
éﬁf Jead Flowchart structures: 4
S

START

A 4

Process1

Process2

v

® Sequence Flowchart.
Sequence
Flowchart: is just
a series of pro-
cesses carried out
one dfter the an-
other.

Sequence Flowchart

Yyv




e An Example of Se- .0

quence Flowchart:
Draw a flowchart
to Calculate the

area of a rectan-
/ READ Length,Width / gle.

)

area=Length*Width

/ PRINT area /

Sequence Flowchart Example

A clilay) o dasaal) 4y ) Iigeadl al
Jandl ?
When solving a problem in which the results of operations are associated with a flowchart \

that gives only one output, this flowchart is called:

Iterative Sequential the decision

What is a flowchart? Y

A high-level language that ~ A diagram that represents A way of describing a set of instructions that

has specific syntax a set of instructions. doesn’t use specific syntax
How can an algorithm be represented? v
As a flowchart As pseudocode As a flowchart or pseudocode
What is the correct symbol for an input in a flowchart? ¢
A parallelogram A rectangle A square

In this learning object we defined the flowchart, and Developed the algorithm by flowchart u<eilal)

YYA



A1y day ki Ciua gill g

Programming skills DAl ol
Flowchart structures ?“""‘
5_alaal)
By the end of this learning object you should be able to: iy

e List of Flowchart structures.

e Write the Decision Flowchart correctly.

e Apply the Looping (repetition) Flowchart correctly.
e converse of Flowchart to Pseudocode.

Glals
4aalida
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< ydn A‘ﬂ,,é\ J@J‘ UA.'\S\ T
-]
e Decision Flowchart: | +)
&53{ is a binary decision
o block that provides
two separated
branches of pro-
cesses.
i - +  An Example of Y
bﬁf \CTART\/\ Decision
S8 S~—— Flowchart:
//T/ Draw a
flowchart to
False \\ True re.ad x and
x>0 ~ print:
7 o “xis
f 7 f ]
)/ PRINT “x is negative” / = | PRINT“xis positive” | p osi-
] { ) | tive” if
j/\ x>0
QTOP > o “xis
s nega-
Decision Flowchart example tive” if
x<0
it Looping (repeti- ¥
&53:‘ tion) Flowchart: is
il the representa-
tion of repeating
a series of pro-
cesses until some
event occurs.
i e Thereis anim- 8
émf ’ portant differ-
S ence between

TRUE

l

FALSE
STOP

Figure 17: Post-test Looping Flowchar

Process

Figure 16: Pre-test Looping Flowchart

pre-test and
post-test loops.

\EX
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A flowchart example

EXAMPLE:

4. Trace
the fol-
lowing
flowcha
rt and
tell
what
will dis-
play.

5. Whatis
the last
value of
i?

6. How
many
times
the loop
will be
re-
peated?

«0

Flowchart Advantages

0 Standardized

0 Visual

FLOWCHART DISADVANTAGES

0 Hard to modify
O Special software required

0 Time Consuming

Pseudacode Advantages
O Easily modified

0 Done easily on Word Processor

PSEUDOCODE DISADVANTAGES

0 Not visual

O No accepted standard, varies
from company to company

¢ conversion of
Flowchart to
Pseudocode:

06

e
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Draw a flowchart to print numbers divisible by 5, for the integers from 1 to 99.

The number of cycles repeated within the following flowchart is:

7 N\
| START

\ /

False '/i< 10'\ True

PRAT| i€t
§T0P

</ T

4 5 6
Compare the flowchart with the pseudocode?

¢ In this learning object we defined of Flowchart structures, Write the Decision
Flowchart correctly, and applied the Looping (repetition) Flowchart correctly.

Ye¢y
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generations of programming languages )
5_pcalaall
By the end of this learning object you should be able to: alaay)
e L.ists generations of programming languages.
e L.ists the types of debugging code.
« Distinguish between syntax errors and logical errors.
Glals
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Coding and implementing

Code and implement the
algorithm

e Code and imple-
ment the algo-
rithm is the pro-
cess of translat-
ing the algo-
rithm into a spe-
cific program-
ming language.

e Algorithm steps
are converted
into one or more
statementsin a
programming
language.

e A programming
language is a set
of commands,
instructions, and
other syntax use
to create a soft-
ware program.

o)

(A pdla Sl

Generations of

Programming

Languages

6. Machine lan-
guage is the only
programming
language that the
computer can un-
derstand directly
without transla-
tion. It is made
up of 1s and Os. It
is low-level lan-
guage.

oY

(A pdia Jad

7. Assembly lan-
guages use mne-
monic operation
codes and sym-
bolic addresses in

Yét




place of 1s and
0s. They are low-
level languages.

Hya pdala il

8. Procedural
languages are
like everyday text
and mathematical
formulas in ap-
pearance. They
are high-level
languages
(FORTRAN,
Pascal, C ...)

9. Non-procedural
languages allow
programmers to
specify what the
computer is sup-
posed to do without
having to specify
how the computer is
supposed to do it.
They are high-level

languages.

(A i Sl

10. Visual or graph-
ical development
interface creates
source language that
is usually compiled
with a third or
fourth language
compiler. It is high-
level language.

06

Test the code: means
running the program,
executing all its in-
structions/functions,
and testing the logic by
entering sample data to
check the output

07

5 adala s

Debug the code: is the
process of finding and
correcting program
code errors:

08
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o Syntax errors: when
the programmer
fails to obey one of
the grammar rules of
the language.

o Run-time errors:
occurs whenever the
program instructs
the computer to do
something that it is
either incapable or
unwilling to do.

o Logic errors: usu-
ally the most diffi-
cult kind of errors to
find and fix, because
there frequently is
no obvious indica-
tion of the error.
Usually the program
runs successfully.
Simply the program
doesn’t produce the
correct answers.

AU clilay) o dagaual) AlaY) Ul

dandl
when the programmer fails to obey one of the grammar rules of the language:

Logic errors. Run-time errors. Syntax errors.

Python can be classified as:

High-level languages. Low-level languages. Machine language.
Usually the program runs successfully, but it does not give the correct an-
swers, this type of error is called:

Logic errors. Run-time errors. Syntax errors.
Occurs when the program instructs the computer to do something either unable
or unwilling to do, this type of error is called:

Logic errors. Run-time errors. Syntax errors.

In this learning object we defined Generations of Programming Lan-
guages and test and debug the code.

Yen
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By the end of this learning object you should be able to: iy

Explore the Potential of Python

e \Write the code in Python correctly.
e Explain how the interpreter works.
o Create literal strings correctly.
<lalg
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% of overall question views each month

Projections of future traffic for major programming languages
Future traffic is predicted with an STL model, along with an 80% prediction interval

15%

.
0% A f VS Y W "

2012 2014 2016 2018
Time

2020

Introduction:

Python is popular; it
has a high in-
creasing in popu-
larity in  last
years.

Python is Object-
Oriented Pro-
gramming
(OOP); it encap-
sulates code using
classes and ob-
jects.

Python is inter-
preted language;
the source code is
passed directly to
run line by line.

o)

Why Python?

» Python works
on different
platforms
such as Win-
dows, Mac,
Linux, Rasp-
berry, etc.

* Python hasa
simple syntax
similar to the
English lan-
guage.

» Python has
syntax that al-
lows develop-
ers to write
programs
with fewer
lines than
some other
programming
languages.

» Python runs
on an inter-
preter system.
This means

oY
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that prototyp-
ing can be
very quick.

» Python can be
treated in a
procedural
way, an ob-
ject-orien-
tated way or a
functional
way.

Code (text)

!

Interrupter
(execution =¥ Output
engine)

How interrupters work

Compiler and In-
terpreter

7 A compiler
is a pro-
gram con-
verts the
code from
high-level
language
to machine
code.

8 Aninter-
preteris a
program
converts
the high-
level lan-
guage to
machine
code, and
executes it
line by line.

9 Compiled
languages
convert in-
structions

to ma-
chine-code
by a com-
piler. Then,

\EA!




the ma-
chine-code
is executed
by an an-
other exec-
utor pro-
gram

10 Interpreted
languages
execute in-
structions
directly
without
compiling
steps.

Input

Code (text)

)

Compiler

}

Machine code

—>
(executable

How compilers work

Output

11 Both com-
piler and
interpreter
do the
same job
which is
converting
higher level
program-
ming lan-
guage to
machine
code.

12 However, a
compiler
converts
the source-
code into
machine-
code be-
fore the
program is
run. Inter-
preters

YG.




convert
source-
code into
machine
code dur-
ing the pro-
gramis
run.

The following ta- | 06
ble shows the

Displayall errors aftercompiling. - Dispays errors of each ine one by one. main differences
Complier generatesintermediate Interpreter never generate any between Compil-
machinecode, intermediatemachinecode, ers and Interpret-

ttakes an entire program [t takes a single g of code. ers
Compiled code run faster Interpreted code run slower

Tochange the program, you must change ~ Source code can be changed drectly
the source code and recompilet.

A clilay) o dasaal) 4y ) Iigead) (al
dandl ?
.................. is interpreted \
Pascal C C++ Python
In Python, literal strings are within: A
\ \ n II. \ r]l l\ tl
Describes the work of the Compile? ¥
Describes the work of the interpreter? ¢

In this learning object we defined the Potential of Python, Write the code in Python cor- <alal)
rectly

Yoy



By the end of this learning object you should be able to:

e Create a single line comment correctly.
e Write Identifiers correctly.
o Define keyword in python.

PSS_CH02_L0O02 alall a8
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Comments and Docstrings

Python uses comments
and Docstrings to im-
prove the program
readability.

Comments and doc-
strings do not cause
any action when the
program is running.
Comments start by #
to make the rest of the
line as a comment.
Docstring can be one
line or multiple lines. It
is defined by adding
triple-quotations in
the beginning and at
the end of the string.
Write the following
program and check the
output.

# This is your 1st pro-
gram!!l

H#This line is a comment.
print("Hello World") # A

Command Line :)

"""Printing the message

Hello World!!!

example:

Yov




Block 1

Block 2

— | Block3

Block 2 (continue)

—» Block4

IR

Block 2 (continue)

Block 1 (continue)

— | Block5

Block 1 (continue)

Python Indentations

In Python, the inden-
tation is very im-
portant. It is used to
indicate blocks of
code.

A block is a group of
related statements,
usually it consists of at
least one statement.
All statements with
the same distance to
the right belong to the
same block of code.
The block ends at a
line less indented or
the end of the pro-
gram.

or oot foroa e
acept  mport a5 continue try
e break  lambda fimaly —asser
ke~ fom deff whike
pass  gobal  yeld del s

Keywords

Keywords are special
reserved words which
have a specific pur-
pose in Python.
Python are case sensi-
tive programming lan-
guage; False and false
are not same.
Following is a list of
the most common key-
words in Python:

Identifiers

In Python, Identifier is
a user-defined name
to represent objects
such as variables,
functions, classes,
modules, etc.

Yot




There are some rules
for writing Identifiers
in python:
= |dentifiers can
be combination
of uppercase
and lowercase
letters, digits or
an under-
score(_).
= An Identifier
cannot start
with digit.
= Special symbols
like L#,@,%,5
etc are not al-
lowed to be
used in identifi-
ers.
= Python is case
sensitive, that
means Value an
d value are two
different identi-
fiers.
= Keywords are
not allowed to
be identifiers.
Valid identifiers:
myValue, val_1,
String_two_for_print,
_variable, true.
Invalid identifiers:
lvariable, value!, first
value, string-for-print-
ing, True.

Yoo




Is Python case sensitive when dealing with identifiers?

No

machine dependent

none of the men-
tioned

Which of the following is invalid?

a=1 none of the men- _a=1
tioned

All keywords in Python are iNu.....ccceeeeesesees

lower case

UPPER CASE

Capitalized

In this learning object we defined

None of the men-l
tioned

oaildl
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variables )
5_pcalaall
By the end of this learning object you should be able to: alaay)
e Define variables.
e use the equal sign (=) to assign values to variables.
e Write multiple assign using one statement.
« Assign a single value to several variables
Glals
PSS_CH02_LO03 alal) 3 S
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Variables

* Variables are a
user-named re-
served memory
locations  to
store values.

* Python has a set
of  keywords
that cannot be
used as varia-
bles in pro-
grams.

* When you de-
fine variables,
actually you re-
serve a space in
the memory by
identifier.

* In Python, varia-
bles do not
need declara-
tion before use.

» We use the equal
sign = to assign
values to varia-
bles. Whereas,
the operand in
the left is the
name of the
variable, while
the operand in
the right is the
assigned value
to the variable.

b

Variables (single

assignment)

* In the first line,
we assigned the
integer value

YoA




varl =100
integer value
var2 =100.55 # Line 2, assigha
floating point value

var3 =“Ahmad" # Line 3, assign
a string

print (varl)

print (var2)

# Line 1, assign an

Memory

Memory
location

—> varl | 100
\ values of the

10055 ¢— variables

Ahmad /

Variable
name

var2

var3

100 in the
memory loca-
tion varl.

* Inthe second
line, we as-
signed the
floating-point
value 100.55
in the memory
location var?2.

* In the third
line, we as-
signed the
string value
Ahmad in the
memory loca-
tion var3.

» Then, stored
values are
printed using
three print
statements.

b

# Assign three values to three
variables

varl, var2, var3 = 100, 100.55,
"Ahmad"

print (varl)

Variable (multi-
ple assignment)
3. We can
make mul-
tiple assign
using one
statement.
4. We can as-
sign a sin-
gle value to

Yeos




# Assign the same value to x, y,
and z variables

x=y=2z=100

print (x)

print (y)

print (z)

100
100

100

several var-
lables.

A clilay) o dasaal) Ay )
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1. Write a Python program with; 1
*  Has four variables, vall, val2, val3, and val4.
* Assign the following vales; 120 to vall, and “Umm Al-Qura University” to
val2,

)T( Scientific Research is a systematic process of critical inquiry leading to valid prop- \
ositions and conclusions that are communicated to interested others.

In this learning object we defined the Scientific Research and identified its types and ex- (a3l
plained it.

ciua gilf g cilaaY) day 1
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By the end of this learning object you should be able to:
o Write print() correctly.

o Write input() correctly.
o Write import() correctly.

PSS_CH02_LO04 alal) 3 g8
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i The first program a
ih:; * The following Py-

print("Hello World!!")

thon program will
print the message
“Hello World!!!”
Output: The result Hello

Hello World!!!
World!!! will be
printed on the
screen.

This program consist
of one statement. A
statement is an in-
struction that the Py-
thon interpreter can
execute.

In this program, the
built-in print() func-
tion is used to print
the string Hello
World!!! on the
screen.

In Python, strings are
enclosed inside ‘sin-
gle quotes’ or “dou-
ble quotes™.

Yy




Input Function
 input() function is

# input values by Python used to let users en-

x = input("Input the value of x:") #line ter values to pro-

2, input statement grams by the key-
print("Now, x =", x, "I") # line 3 board.

name = input("Please, input your name: * input() function may
") # line 4, input statement has an optional
print("Welcome ", name ) # line 5 prompt string.

» Prompts are a string
that represent a de-
fault message before
the input process.

Input the value of x:10 « When the input func-

Now, x = 10! tion is called, the text

of the prompt will be

printed on the
screen. The program

Welcome Ahmad Mohammad will wait the user to
give an input.

« Thefirstlineis a
comment, it will be
ignored.

» The second line is an
input function.
Firstly, this state-
ment will print the
prompt string "Input
the value of x:" on
the screen. Then, the
program will wait
until you enter the
value by the key-
board. The input
value will be stored
in the memory loca-
tion which addressed
by x identifier. (Sup-
pose that the input
value is 10).

* Thethird line is a
print statement. The
string "Now, x ="

Please, input your name: Ah-
mad Mohammad

Ya¢




will be printed. Next,
the value which is
stored in x will be
printed. Finally, the
" 1 string will be
printed.

The fourth line is
like the second line.
Here, the prompt
string "Please, input
your name: " will be
printed on the
screen. The input
name will be stored
in the memory loca-
tion of name identi-
fier. (Suppose that
the input value is
Ahmad Moham-
mad).

The fifth line is like
the third line, Wel-
come string and the
stored string in name
identifier “Ahmad
Mohammad” will be
printed.

import math
print(‘pi is', math.pi)
print('cos(pi) is',
math.cos(math.pi))

pi is 3.141592653589793

cos(pi) is -1.0

Import

Python code in one
module can access
the code in another
module by the pro-
cess of importing it.
A module is a file
containing Python
definitions and state-
ments.

A library is a collec-
tion of files (mod-
ules) that contains
functions for use by
other programs.

Yie




« A program must im-
port a library module
before using it.

* Toload a library
module into a pro-
gram’s memory, use
import. Then refer to
things from the mod-
ule as mod-
ule_name.thing_nam
e, Python uses . to
mean “part of”.

» Using math, one of
the modules in the
standard library:

LU LY (e dasaal) Llay) JEa) Vigaad) (il
dandl ?
If you enter 1, 2, 3, in one line, when you run this program, what 1

will be displayed?

numberl, number2, number3 = eval(input("Enter three numbers:

")

# Compute average average = (numberl + number2 + number3) / 3

# Display result
print(average)

1.0 2.0 3.0 4.0
What will be displayed by the following code? Y
X, y=1,2

X, Y=Y, X

print(X, y)

11 2 2 12 21

If you enter 1 2 3 in one line, when you run this program, what will Y
happen?

print("Enter three numbers: ")
numberl = eval(input())

A\




number2 = eval(input())
number3 = eval(input())

# Compute average
average = (numberl + number2 + number3) / 3

# Display result
print(average)

The program will  The program runs  The program runs ~ The program
have a runtime  correctly and dis-  correctly and dis-  runs correctly
error on the input plays 3.0 plays 2.0 and displays 1.0

In this learning object we defined print() correctly, Write input() correctly, and Write im- oaildl)
port() correctly.

(°) P Gale
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1. Binary system is used in computer operation, and the system is used............ccoceuueee In communica-
tion:
A. the couple. B. Octet. C. Decimal. D. Hexadecimal

2. When converting (11011101100), from binary to hexadecimal, the result is:
A. (CE6)16 B. (6EC)is C. (DCF)1 D. (E6C)16

3. When converting (2f5)1s from hexadecimal to decimal, the result is:
A. (001011110101), C. (010100101111),

4. The result of the addition of binary digits (111 + 1101:
- @511110010)2): B (0110) c. Bd8#011110016% (1101

5. When solving a problem in which the results of operations are associated with a flowchart
that gives only two outputs, this flowchart is called:
A. lterative. B. Sequential.  C. the decision. D. Rotational.

6. The number of cycles repeated within the following flowchart is:

A.5 B.6 C.7 D.8

7.3 N
START

NG

Al
i€s
L
¢ G

False\,\/ <10 \_True
\ '/'"'
e PRINTI i €it1
STOP

7. From the rules of writing pseudocode:
A. Write more than one sentence in one line. C. Consider the hierarchy of the code.

B. Write the code in lowercase. D. Write the word (EXIT) at the end (pseudocode).
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8. To print output when typing (pseudocode) we use the command:
A. READ B. PUT C.GET D.SET

9. When the user enters the value 180 to the variable (Length), the output (pseudocode):

PROGRAM test:
READ Length
Length—>Length-20
IF(Length>150)
PRINT " Tall"

ELSE

PRINT "Short"
ENDIF

END.

A. Tall B. 160 C. Short D. 180

10. A program that works to convert the code into machine language during the implementation
of the program. he is:

A. The interpreter. C. Assembly language.
B. The translator. D. Python language editor.
11. Features of Python:
A. Of low-level programming languages. C. You need a special interpreter.
B. Works on Windows environment only. D. Open source.
12. A program that displays all errors in the code once after the conversion is:
A. The Compiler. C. Machine language.
B. The interpreter. D. Python language editor.
13. In Python, literal strings are within:
A M B.\n' C.\t D.\\
14. When assigning a numerical value to variable (A) in Python, we use the following statement:
A A=5 B. A=index ()
C.A=% D.A="3
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15.

16.

17.

18.

19.

20.

21.

We use ....cceveenee. at the beginning of a one-line comment.
A # B." " C. D."

When you insert a comment that contains more than one line, we use:
A # B."" C.\t D.\n

To show the program outputs on the screen we use:
A. print () B. printf () C. input () D. import

To import a library, we use the function:
A. import B. input () C. print () D. index ()

A file containing definitions and sentences written in Python. This definition:
A. library B. class C. module D. function

A set of files containing definitions and functions written in Python. This definition:
A. library B. class C. module D. project

To enter data for the program we use:
A. input () B. import C. print () D. index ()
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Question : Write a Python program that does the following:
1- Receiving students' grades values by the user.

2- The first student's score is stored in the variable (Grad1), the second student's
score in the variable (Grad2), and the third student's score in the variable (Grad3)

so that each grade is in a line.

3- The sum of the three degrees is stored in a variable (sum).
4- Print the variable (sum) on a separate line.

5- Calculate the average of the three degrees.

6- Print the average in a separate line.

7- Include a comment explaining the work of each code.
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Main Skills Sub Skills Performance level

Low Medium Advanced
Initialize the Google search en-
program gine opens.

Writes the editor ad-
dress in Google)).

Choose a Python lan-
guage.

Print function
(print())

Writes the print
function correctly.

Print a welcome
statement to the
user.

The command (\ n) is
used to give a new
line when the pro-
gram is executed.

Print 2 message en-
tering the variable
value (Gradel) for
the program.

Print the value of
the variable (Grade1l)
entered by the user.

The command (\ n)
is used to give a new
line when the pro-
gram is executed.

Print @ message en-
tering the variable
value (Grade2) for
the program.

Print the value of
the variable (Grade2)
entered by the user.

Variables

Write variables cor-
rectly.

"="|s used when as-
signing a value to a
variable.
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Main Skills

Sub Skills

Performance level

Low

Medium

Advanced

Import func-
tion (import)

Import a math li-
brary that contains
functions used in the
problem.

Write the import
function correctly.

Input function
(input())

Write the input
function correctly.

The input function in
the program receives
the numerical values
from the user.

The int command is
used to receive nu-
merical values from
the user.

Receives the first
value from the user
and stores it in the
variable (Gradel)

Assigns the second
value of the variable
(Grade2)

Receive the third
value in the variable
(Grade3)

The sum of the varia-
ble (Gradel), varia-
ble (Grade2) and var-
iable (Grade3) is
stored in the sum
variable
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1.Why do we need to think computationally?

1.
2.
3.

To help us to program
To help us solve complex problems more easily

To help us to think like a computer

2. Which computational thinking technique involves breaking a problem

down into smaller parts?

A
B.
C.

A
B.
C.

Decomposition

Abstraction

Algorithms

How often do we decompose problems?

We never decompose them, computers do this for us.
On a daily basis, often without thinking about it.

Occasionally, but we don't really need to .

5. Which of these would NOT be involved in decomposing a problem?

A
B.
C.

Thinking about how the problem could be divided into smaller parts
Working out who could help you solve a part of the problem

Adding more parts to the problem so it becomes more complex

Which of these is an example of decomposition?

Guessing who has solved a crime from looking at patterns that have hap-

pened before

. Solving the complex problem of a crime by breaking it down into when

the crime was committed and were there any witnesses

. Looking at what different crimes could be committed .

Why do we need to look for patterns in problems?

A. Patterns make it easier for us to solve complex problems

o8]

. Patterns make it more difficult to solve complex problems

C. We don't need to look for patterns

Y.V



10.

12.

13.

14,

w

o

w

W

w

What might happen if we don't look for patterns?

Our solution may be inefficient

. We might not correctly solve the problem

. We might create an incorrect or an inefficient solution

Which of the following contains a pattern?
My house has a garden

My house and my friend's house have gardens

C. My friend's house has a garden

To be able to draw cars, which of the following characteristics is it
necessary to know about?

Who owns them

. Who sells them

If they have wheels
How can an algorithm be represented?

As a flowchart

. As pseudocode

. As a flowchart or pseudocode

What is the correct symbol for a process instruction in a flowchart?

A rectangle

. A parallelogram

C. A square

What is the correct symbol for an input in a flowchart?

A. A parallelogram

A rectangle

C. A square

What is the correct symbol for a decision in a flowchart?

A. A rectangle
. A diamond
. A square



15. What is pseudocode?
A. A high-level language that has specific syntax
B. A way of describing a set of instructions that doesn’t use specific syntax
C. A diagram that represents a set of instructions
16. What links each instruction in a flowchart?
A. Aline
B. A double line

C. An arrow



Question 2: Write a program to sum all numbers between 1 and 500. using the
following computational thinking skills: (Decomposition, Pattern recognition,
abstraction).

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................

Y.



Question 3: Write a flow chart that represents the progress of operations in a
program that calculates the reward of excellence for the employee who per-

forms 50 hours per week of (1000) riyals.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------

¥



Question 4: Write a Pseudocode for the course registration system at the Uni-
versity of Makkah allows the student to register (18) hours if the Grad point av-
erage (GPA) is greater than or equal to (3) of (4), and (13) hours if the (GPA) is
greater than (2) to and less than (3), and (10) credit hours if (GPA) is less than or
equal (2).

..........................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................
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