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Instructor Guide Python - Level 1

Overview

The course is structured to learn by doing, practice the learned skill, and then apply the skills.

e Unit
— Lesson
= Learn Tasks
= Practice Exercises
= Practice Questions
— Objective Assessment
— Create Project

Each unit contains lessons. The lessons are introduced by lessopf.opics v. here i arners can
understand through doing or learning through study materia! . Each lessc | concludes with a
Practice Exercise that incorporates the tasks they learned thr¢ ughout the | sson. Once they have
completed the lessons in the unit, learners are assessed throu¢ 1 a questic 1-based Objective
Assessment and a Create Project.

The course is created so it can be customized v xmee athed ceds of the instructor and the learner.

¢ Direct Instruction: Utilize the Powes"Ci. s Pre_antations to introduce each lesson topic, then
have the learners review the study [ haterials \nd complete the task.

e Flipped Classroom: Learners comi, 'ete ref ding and exercises outside of class time. Learners
utilize the class time to disg@._harned. 4sks, allow learners to teach concepts, expand concepts
through learning stations’' and wc ‘< on Ui 't extension or unplugged activities.

e Learner-Centered Al.pro. ~h: Learners can work at their own pace on their own schedule to
complete the co@rle. Instru tors support learners by utilizing the answer keys to identify
struggles and guide harners through the solutions.

e | Beginuriithe unit overview to understand the structure and flow of the unit, the topics covered,
v approxil hate time to complete and the exam objectives reviewed.

e Review t!fc lesson PowerPoint Presentation to give you an in-depth look at each lesson topic
and the comprehensive topic notes included.

e Review the answer keys to familiarize yourself with the tasks learners will complete throughout
the lesson.

e Complete the lesson.

2 8510-1v1.00 @ CCI Learning Solutions Inc.



Python - Level 1

Instructor Guide

Instructor
Resources

File Structure

7 Instructor Resources
Course Syllabus
Course Overview
Course Key Terms
7 Unit
Unit Assessment Answer Keys
Create Project
Objective Assessment
Lesson
=7 Answer Keys
Lesson Practice Exercises
Learn Tasks
Lesson Practice Questions
7~ Study Guides
B Study Guide Complety
B Study Guide Fill-In Ey »lanation
B Study Guide Fill-In To, ic
B Lesson PowerPoint Presentiians
Unplugged Activities
Unit Overview

BN

Unit Learning Plal
Unit Key Ter as

Unit Assessment
Answer Keys

Each unit includes two types af assessments for learners to apply their
knowledge.

e Create Proje. .- Thes¢ are project prompts and sample solution files.
Create praiects < e .Clude “show me” videos in XperienceED for learner

referdce. Yau have dhe option to enable/disable this feature.

e C,0 tive Assessment - A comprehensive question and answer-based
assessri 2nt for the unit. Objective Assessments include “show solution” in
{periencetD for learner reference. You have the option to enable/disable

trisfeature.

Answear Keyl

D, suments containing answers, step-by-step instructions, and correct
2liswers for Instructor reference or to offer additional support material for
learners.

e Learn Tasks - Each lesson topic includes an opportunity to apply what
they have just learned in-app or by answering questions. Learn Tasks also
include “show me” videos and “show solution” in XperienceED for learner

reference.

e Lesson Practice Exercises — End of lesson in-app or scenario-based
assessment. Lesson Practice Exercises also include “show me” videos in
XperienceED for learner reference. You have the option to enable/disable

this feature.
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Python - Level 1

¢ Lesson Practice Questions — End of lesson question-based assessment.
Lesson Practice Questions also include “show solution” in XperienceED for
learner reference. You have the option to enable/disable this feature.

Study Guides

Printable and customizable study guides mapped to lesson topics and
exam objectives are provided in three formats.

e Complete- This version includes the topic and the explanation.

¢ Fill-In Topic-Learners can fill in the topics as they learn or as a review,

¢ Fill-In Explanation - This allows learners to complete the explanatiol \of
each lesson topic in their own words and images.

Learning Plan

Customizable unit learning plan outlining the objectives and tog ss covered,
essential questions, learning targets, methods and materizls, extenion
activities, formative and summative assessments, mapgp’ ng to < TEAM, " Woir
Readiness, 5 C's, and Bloom's Taxonomy Levels.

Lesson A PowerPoint Presentation that complem(.nts the Xy 2riencHED lesson.

PowerPoint Each lesson topic is included in the prese 1tation as we | as comprehensive
speaker notes.

Unplugged A variety of activities and necessary resources 1o get learners off the

Activities computers while still reinforcinogmiglearning objectives.

Unit Key Terms

A comprehensive list 0. '<ey tel ma‘chrou jhout the unit.

Unit Overview

A spreadsheet containing thioverview of the flow of the unit that includes
lesson topics, certi catior mbjecives mapping, and approximate timings for
self-paced andéa! tructor-lc d scenarios.
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Instructor Information

Instructor Email
add text add text add text

General Information

Description
This course introduces learners to the Python language and is mapped to Cer.porthcertifivation’ exam
objectives, a globally accepted, standard-based credential for validating skills.

Learners will begin with a basic introduction to some fundamental pfograni.hing cancepts and the python
language, followed by different data structures and operations use’ . in Python.

Control flow using branching and loops are discussed along wi 2 an introd iction to input and output
operations from files and the console. Finally, the topic of modules '« ad pacld.ges will be covered. Learners
will discover how to code using Python and solve different problems.

Successful completion of the certification exam validatef the ki.owledge and skill sets of individuals seeking
employment or advancement in their careers.

Expectations and Goals

Upon completion of this course, learners ai- expactea o complete the Python IT Specialist Certification
Exam. Candidates for this exam will demgad hstrate t| at they can recognize, write, and debug Python code
that will logically solve a problem. To learn™ hore abs ut the Information Technology Specialist program visit:
IT Specialist Certifications: Certipg@mmioearsc. vaue.com) Certifications provide significant advantages to
professional and job candidates. ] hese iri lude:

Higher grade point aver ige for =rtified high school students
Higher graduation rate: “or certified high school students

Increased post-gfcindary e aroliment

Reduced drog but r#fces

Additior al informatic 0: Thé value of certification

Course Materi: Is

Required niaterials

* XperienceED account
* Computing Device

e Internet Connection

Optional materials

* Headset


https://certiport.pearsonvue.com/Certifications/ITSpecialist/Certification/Certify
https://certiport.pearsonvue.com/About/The-value-of-certification.aspx
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Lesson Lesson Topic Self Study Instructor- Certiport OD Certiport Description

Unit 2: Python N imitive Data Str

Lesson 1: Objects and Data Structures
Lesson Objectives [0} 5
Combine Different Data Types 5 15 1.2 Perform data and data type operations
Python Built-In Objects - Strings, Numbersand 5 15 1.2 Perform data and data type operations
Variables Mutability 5 15 1.2 Perform data and data type operations
Structured Built-In Objects 5 15 1.2 Perform data and data type operations
Lesson Practice Exercise 10 10
Lesson Practice Questions 15 15

Lesson 2: Lists
Lesson Objectives o] 5
Define Lists 5 15 1.2 Perform data and data type operations
Add Items to Lists 5 15 1.2 Perform data and data type operations
Remove Items from Lists 5 15 1.2 Perform data and data type operations
List Methods 5 15 1.2 Perform data and data t operations

Lesson Practice Exercise 30 30
Lesson Practice Questions

Lesson 3: Lists Manipulation Techniques

Lesson Objectives [0}

List Concatenation 5

Nested Lists 5 5
£
5

Enumerate() Method in Python
The copy() Method

Lesson Practice Exercise 30 30
Lesson Practice Questions

Lesson 4: Strings as Lists

Lesson Objectives o] 5

Strings 5 1.2 Perform data and data type operations
Slicing 5 Perform data and data type operations
Deletion 5 form data and data type operations
Concatenation 5 form data and data type operations
Iteration 5 Perform data and data type operations
Membership Check 5 Perform data and data type operations
String Methods 5 Perform data and data type operations

Lesson Practice Exercise 30
Lesson Practice Questions 15

Lesson 5: Tuples

Lesson Objectives o] 5

Define and Enumerate Tuples 5 15 1.2 Perform data and data type operations
Tuple Elements 5 15 1.2 Perform data and data type operations
Change Tuples 5 15 1.2 Perform data and data type operations
Concatenate Tuples 5, 15 1.2 Perform data and data type operations
Pack and Unpac = 15 1.2 Perform data and data type operations

Tuple Methods 1.2 Perform data and data type operations

Lesson 6: Sets

(0] 5
5 15 1.2 Perform data and data type operations
5 15 1.2 Perform data and data type operations
5 15 1.2 Perform data and data type operations
5 15 1.2 Perform data and data type operations
umerated for Loop 5 15 1.2 Perform data and data type operations
5 15 1.2 Perform data and data type operations
5 15 1.2 Perform data and data type operations

Lesson 7: Literals

Lesson Objectives [0} 5

Literals 5 15 1.2 Perform data and data type operations
Numeric Literals 5 15 1.2 Perform data and data type operations
String Literals 5 15

None, the Special Literal 5 15 1.2 Perform data and data type operations
Boolean Literals 5 15 1.2 Perform data and data type operations
Literal Collections 5 15 1.2 Perform data and data type operations

Lesson Practice Exercise 20 20
Lesson Practice Questions

Create Project
Objective Assessment




Learning Plan

Python Unit 2: Python Non-Primitive Data Structures

Instructor:

Class:

Duration:
8 - 14 Hours

Unit Objectives:

In this unit, you will be introduced to Python data structures, their uses, methods, and the basic concepts of how
these data structures behave. In addition, you will learn the similarities and differences between them. Upon
successful completion of this unit, you should be able to understand the following:

e Objects and Data Structures

e Lists

e List Manipulation Techniques

e Strings as Lists

e Tuples
e Sets
® |iterals

Essential Questions:

1.  What are Python data structures, and how do you use them?
2. What are the similarities and differences between Python da’ a structures

Learning Targets:

| will understand the uses of data structures in Python.
So | can begin applying their methods and concepts when progranmi &
| know | succeeded when | use the correct data structure when programming in Python.

., (he Python language.

Methods and Materials: Formative Assessm/.nts:

e Lectures

¢ Reading

e Videos

e Hand-on activities
e Creating

e Analyzing

e Discussing
e Teaching

e Led n Tasks
e Practic2 Que fions
e Practice xercCiscs

Summative Assessments:
e Objective Assessment
e Create Project

STEAM
LIScience
XTechnology
OEngineering
OArt

XKMath

Worl Read.»ess 5C's

Lo aunication CICritical Thinking
[ Problerinsolving XCreativity

L Teamwork XICommunication
XVvark ethic XlCollaboration
XEmMpathy XICitizenship

« Zonflict resolution
AActive listening
XTime management
XAdaptability
XKReading
KMathematics

Blooms Level
[JRemembering
XKUnderstanding
XApplying
XAnalyzing
XEvaluating
XCreating

© CCI Learning Solutions Inc.




Learning Activities

Lesson Time Allowed Content
Objects and Data 45-90 minutes e Combine Different Data Types
Structures e Python Built-In Objects - Strings, Numbers and

Booleans
e Variables Mutability
e Structured Built-In Objects

Lists 65-110 minutes e Define Lists

e Add Itemsto Lists
¢ Remove ltems from Lists
e List Methods

Techniques

List Manipulation 65-110 minutes e List Concatenation

e Nested Lists
e Enumerate() Method in Python
e The copy() Method

Strings as Lists 80-155 minutes e Strings

e Slicing

e Deletion

e Concatenai.on

e |teration

e Membel hip Check
e String M| thods

Tuples 65-130 minutes e Define anc)snumed.te Tuples

e Tuple Elements

e Change Tuples

e / Cong . tenate Tuples

o Palkand Unpacka Tuple
e 7 uplel iethods

Sets 80-155 minutes e Ll_..eSets

<. Add Elements to a Set

e Use Set Elements

e Remove Elements from a Set

e Iterate over a Set Using Enumerated for Loop
e Nest Sets

e Set Methods

Literals 65-130. nutes e Literals

e Numeric Literals

e String Literals

e None, the Special Literal
e Boolean Literals

e Literal Collections

Extension Activities

W

1.  Add additioial information to the course portfolio. Portfolios should include evidence of work, reflect
on learme®skills and how you can incorporate the skills in a current or future project. This is an ongoing
extension activity. Continue to add to the portfolio throughout the course.

2. Select one topic learned throughout the unit, then create an instructional video, tutorial, lecture, or

hands-on activity to teach others about the skill.

Collect data from a science class, then organize the data using Python data structure methods.

4. Research soft skills needed to become a computer programmer. List five soft skills, then define the
skills and include an example of the skill in use.

© CCI Learning Solutions Inc.




Python Unit 2 Key Terms

Term

Definition

Objects

Data in Python is represented by logical containers, called objects. In a
Python program, all data is stored as objects or as relationships between
objects. Data variables such as integers, strings, and floats are treated as
objects in Python.

Class

Is a blueprint for making a new object. It is considered the outling that
describes an object. During the execution of a progralt) andnastance of a
class is created as an object following the specifications of L ich classiy =ry
data type is represented by a different class. The class defines hhe differe nt
methods to be used with this data type and what ares e soecifiinurpae.

Mutability

Can describe the behavior of variables when W' assign tiiam to other|
\variables. When a variable is immutable,_ammma valthis linked to a name,
that value can't be changed.

Lists

Store groups of items in an ordered m nner. The or er of the items in the list
will not change. If you add an item to' e list, this/ tem will be appended at
the end of the list.

Tuple

Is a group of items stored in.an ordered manner. However, Tuples are
immutable, while lists are nf utable . Which means we cannot modify Tuples
after creating then Tuples allafvs dy blication as well.

Set

Unlike Lists and Tuples »a Secimm'group of items that are not ordered, and
these items are uniauie as ey cannot be repeated.

Concatenation

Is combining t vo or mc¢ e variables into a single variable.

List Insert () method

Inserts an iten' =0 a sp¢ .ific index position in a list.

List append() method

IAddsienmidats at' he end of the list.

List extend() method

IAdsl< two lists'«» each other.

List remove() method [Removis an item from a list.

List pop() method

Yamoves items using their indexes.

List del() met’.od

Is liree pop(). However, it removes items within a defined index range.

List #7-ar() method

.5 used to empty a list from all its items.

Li¢ : index};eth. 0%

Is used to search for a specific element in the list, determines its index, and
returns it.

List count().+ «ethod

Returns how many occurrences of an element exists in a certain list.

List reverse() method

Reorders the list elements in the opposite way.

List sort() method

Is a particularly important method, and it can be used in several ways.

List copy() method

Makes a new list that stores the same values of another.

String

Is a sequence of characters, and we can access these characters individually|

or by range. In most cases, strings are used like lists.

© CCI Learning Solutions Inc. 1



Unit 2: Python Non-Primitive Data Structures

Unit 2: Unplugged Activities
Instructor Guide

Below are a variety of offline activities to choose from to support learning in Unit 2, Choose acti\ ties to
enhance learning in the classroom.

Distribute pages 2-4 to the learners.
With Words - Use this word search to reinforce the key terms in Uni#f_. Ariciaswer ey is provided.

With Clues - Use this word search to challenge learners to find k¢ / terms in Ul it 2 using clues. An answer
key is provided.

Distribute pages 2-3 to the learners.

Have learners solve the crossword puzzle by reciing ¢ ugs and/ illing in the answer with key terms from
unit 2.

An answer key is provided.

In this activity, the learners will pléy a g e ot ross-out-3.
Distribute the activity sheet @ \ge 3 to the learners.

Provide learners with theict of termiiby writing them on the board, projecting them or providing a printed
list.

Ask the learners td selec 19 worus from the list of terms and fill their grid with the words.

You willéien select £ om t e terms randomly and read only their definition. Then the learners must guess
the tef n in order to saal it off their grid if present.

Continc i cading | he definitions until one learner crosses out 3 words in a row vertically, horizontally, and
diagonally and skiyuts ‘done’.

In this activity, the class will play a word game. First, divide the learners into two groups. Print and cut the
cards beforehand. The rules of the game are provided in the activity instructions.

© CCI Learning Solutions Inc. 1



ApsRiI=eNCeSE=D |

Information Technology Specialist |

l.as:zon 1: Objects and
pata Structures

Unit 2: Python Non-Primitive Data Structures

ccilearning.com




Combine Different Data Types

Code Output

var S = 3.2 » <class 'float'>
var_F = 4.5 * <class 'float'>
print (type(var S)) « 77

print (type(var F))
print(var S + var F)

Python ccilearning.com

© €0 Laarming Solutiors

CombineZ @ent Data Types

Code Output

var S g3 . 2" e <class 'str'>
Lor = * <class 'float'>
print (@ypegvar S)) .77

PG tyPe (var F))
print@float (var S)+ var F)

Python

ccilearning.com
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Combine Different Data Types

float

Convert to +
Compatible Type float

float

Python ccilearning.com
© 00 Learming Sclutions: -

Object 1,2,
593 ~——___ and3are

=y chjectso

the int class

N /

P 44]
o= u EE,D Object 2
Class 627

S oot |

Class is a blueprint for making a new object.

Python

ccilearning.com
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Unit 2: Python Non-Primitive Data Structures Lesson 1: Objects and Data Structures

Unit 2 Lesson 1 Study Guide Complete

Topic Explanation

Combine Each Python data type has properties. These properties are different for each data type.
Different You can combine data types that are of the same type. For example, you can combine a
Data float variable with another float variable. You cannot combine a string with a float.
Types In the following example, we will combine two float variables.

var S = 3.2

var F = 4.5

print (type (var_S))
print (type(var F))
print (var S + var F)

The following is a line-by-line explanation of the abk® ve cou.

Code Lines Description
ar_.S=32 IAssigns var_S the value of 2.
var_F = 4.5 IAssigns var_F the value of 4.5.
print(type(var_S)) Displays the da‘a %, of variable var_S which is float.
print(type(var_F)) Displays  2e da ‘_L‘ype @ variable var_F which is float.
print(var_S + var_F) IAdds_the valt ) of var_S and the value of var_F and displays|
th/ additic a rescit.

The following figi#. ¢ ustrate 5. the above code and its output:

var_S = 3.4
var_F = 465
print (g 2(var_S))

print (ty N var_F))
print(var_{h+ var_F)

<clags " Sloat'>

<cdlass ' \pat'>
L@

Figure 1-1: Combining two float variables

T combine different data types, you need to convert one so that both of them are of the
same type. You can convert a string variable to be a float. For example, var s is a string
variable, you can use f1oat (var_s) to convert it to a float variable. Then, you can combine
itto var r.

var S = "3.2"

var F = 4.5

print (type(var_S))

© CCI Learning Solutions Inc. 1




Unit 2: Python Non-Primitive Data Structures

Lesson 1: Objects and Data Structures

Unit 2 Lesson 1 Learn Tasks

Task | Certiport Certiport Lesson | Assessment | Assessment Input Output or
Level oD Description Topic Type Details (Answer Answer Key
Code)
2 1.2 Perform data | Combine | Code-Check var_.S is a | var_s="3.2" 7.7
and data Different String variable
. var_float=float | < lass'str'>
type Data with a value of
i g An (var_s)+4.5
operations Types 32", use <cl 'ss 'float'>
float(var_S) to | print(vaiifloat
convert it to a )
float variable,
adding to it | [rint{tykplvar
the value 45, | 2)
pring U prirditype(var
res/ It and the float))
tyg 2@ of the
diffC sent
variabic
2 1.2 Perform data | Python Code-Cherx se the True
and data Built-In function x=1
type Objects - ir stance to print(isinstance(
operations Strings, check the x,int))
Numbers type of the
and object X
Boolec' 5 against  the
appropriate
data type,
where x =1
4 12 Perform|Jdata | Viriables | Question Set | 1. True/False 1. True
and datc Mutabilit When . False
iperx. ns Y variable is (correct)
immutable, 2. Keywords
and a value .
linked to this List
named Sets
variable, that o .
value can be Dictionaries
changed.
2. Essay Sample
Solution:

© CCI Learning Solutions Inc.




Unit 2: Python Non-Primitive Data Structures Lesson 1: Objects and Data Structures

Unit 2 Lesson 1 Practice Questions

Assessment Assessment Details Answer Key
Type
Multiple What is the expected output of this code? ® Sum of 99 + 1 = 100 (correct)
Choice var_int — 99 ® Sum of 100 + 1 = 99
® Sum of 99 + 100 = 1
var sum = 100
print ("Sum of " + str(var_int) + " + 1 ="

+ str(var sum))

[ Sum of 99 + 1 = 100
° Sum of 100 + 1 = 99

° Sum of 99 + 100 = 1

Fill in the Fill in the blank with the correct word. AT ython *Clast | (correct) is a blueprint for

Blanks ] ] ] m king a new/ Jbject. It is considered the
A Python *_* is a blueprint for making a

new object. It is considered the outline that
describes an object.

out. me that df scribes an object.

True/False The output of the following code is T ue True

alse (correct)

isinstance (x, bool)

Multiple Select all the Python imii hutable/suilt-in e Strings (correct)

Choice types (Select all #7mapply; « Numbers (correct)

e  Strina e Lists

[}
e Nimbe e Booleans (correct)
e " ts
. N e Tuples (correct)

e »Boolens

o | woles
Multile Giviinis code e len(li)
Choic e print(li)
1i = [3, 4, 5]

° print (type(li)) (correct)
° type (11i)

Which code will display the type of
variable 1i?

° len(1li)
. print (1i)

o print (type(li))

© CCI Learning Solutions Inc. 1



Unit 2: Python Non-Primitive Data Structures Lesson 1: Objects and Data Structures

Unit 2 Lesson 1 Practice Exercises

Level | Exercise Assessment Details Input Output or File
Number (Correct Code) Answer Key Name
2 1 Input the following code, then myVar = 321 True
observe the output. , . False
print (isinstance (m ' '
myvVar = 321 . <class 'list'>
yVar, int)) ['Sunday',
print (isinstance (myVar, myVar = str (myVar) '"Mon{ay"',
int)) 'Tuesdec ',
print (isinstance (m | 'Wednesde' ]
myVar = str (myVar) yVar, int))
print (isinstance (myVar,
int))
days = ["Su@ody
"Monday",
"Tuesda
days = ["Sunday", "Monday", v ¥
"Tuesday"] print (typaa(days))
print (type (days)) other days = days
other days = days StherdBays.append (

"WalinesPay"
other days.append ("Wedijsda " g ")

v'") P days)

print (days)

© CCI Learning Solutions Inc. 1
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