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Using String Operators and Methods to Manipulate Data
In this lesson, students learn how to manipulate string data using some of the operators they learned about in the previous lesson, and the string methods introduced here. Students gain experience with new concepts and techniques by typing individual Python statements into the shell in Thonny and writing Python programs.
In this lesson, the students are also challenged to organize and manage multiple tasks and complex processes all at the same time, a situation often encountered by programming professionals.
This lesson is expected to take 5 class periods.
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Lesson Framework
Learning Objectives
Each student will:
Create programs that process textual information using string operators and methods (functions)
Demonstrate the ability to debug string operations
Academic Standards
The relevant Common Core State Standards are too extensive to list here but are an important basis for this lesson. For details, please refer to the separate document “Correlations to the Common Core Standards” (available in the Course Planning Tools section of the course materials).
Use product or service design processes and guidelines to produce a quality information technology (IT) product or service (Common Career Technical Core 2012, IT 2)
Describe quality assurance practices and methods employed in producing and providing quality IT products and services (Common Career Technical Core 2012, IT 9)
Program a computer application using the appropriate programming language (Common Career Technical Core 2012, IT-PRG 6)
Perform common printing/outputting functions (IC3 GS4 2012, Key Applications)
Create original works as a means of personal or group expression (ISTE NETS for Students 2007, 1b)
Understand and use technology systems (ISTE NETS for Students 2007, 6a)
Transfer current knowledge to learning of new technologies (ISTE NETS for Students 2007, 6d)
Assessment
	Assessment Product
	Means of Assessment

	The Menu program package (Python program and related material, including the printed output) (Student Resource 7.4)
	Assessment Criteria: Menu Program Package (Teacher Resource 7.2)

	Unit Test: Independent Programming Assignment (Teacher Resource 7.3)
	Answer Key: Unit Test (Teacher Resource 7.4)


Prerequisites
Experience using Thonny shell and editor
Experience designing a Python program (including writing and responding to a problem statement, a set of requirements, and an algorithm)
Ability to code and run a Python program
Experience documenting a Python program using comment statements in the program
Experience testing and debugging a Python program
Experience using Python arithmetic operators
Instructional Materials 
Teacher Resources
Teacher Resource 7.1, Python Programs: menu_debug.py, menu_final.py, menu_print.py, vacation.py (separate ZIP file)
Teacher Resource 7.2, Assessment Criteria: Menu Program Package
Teacher Resource 7.3, Unit Test: Independent Programming Assignment
Teacher Resource 7.4, Answer Key: Unit Test
Teacher Resource 7.5, Key Vocabulary: Using String Operators and Methods to Manipulate Data
Student Resources
Student Resource 7.1, Worksheet: Concatenating with String Operators
Student Resource 7.2, Practice: Analyzing and Using String Operators
Student Resource 7.3, Practice: Using String Methods 
Student Resource 7.4, Design and Coding: Menu Program
Equipment and Supplies
Students need to access sample programs menu_debug.py and menu_print.py
Whiteboard, blackboard, or flip chart
Printer that students can use to print their completed Menu program
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Lesson Steps
	Step
	Min.
	Activity

	
	
	class period 1

	1
	10
	Deduction: How Operators Behave in a String Environment
In this activity, students look at examples of equations that use string operators and deduce how string operators behave.
To begin this activity, write the following numeric operations on the board:
2 + 3 + 10 =  ???
2 + (3 + 10) =  ???
8 ** 2 =  ???
36 % 7 =  ???
(2 * (6 – 4)) / 2 =  ???
6 / 8 =  ???
6 // 8 = ???
Ask students to share with a partner what each equation evaluates to, and then have pairs share their answers with the class. (Students should have correct answers, based on what they learned in the previous lesson.)
Tell students that in this lesson, they will learn about string operators, which use some of the same symbols as numeric operators but do not work in quite the same way. 
Refer students to Student Resource 7.1, Worksheet: Concatenating with String Operators. Go over the instructions with the class, and then ask students to work independently to predict how each operation will evaluate and to answer the questions on the worksheet. 
When students have finished, ask them to share their answers with a partner, and have pairs share with the class. Tell students that in the next activity, they will have a chance to enter the equations in the Shell in Thonny and see if their predictions were accurate.

	2
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	15
	Practice and Analysis: String Operators
The purpose of this activity is to allow students to compare the behavior of Python operators in numeric and string environments, and to analyze the behavior of string operators and their potential use in Python programs.
Instruct students to take out Student Resource 7.2, Practice: Analyzing and Using String Operators, and to open the Thonny to use the Shell.
Ask the students to type the string examples from Part 1: Guided Exercises, into the shell. What are the results?
Briefly go through the rest of the student resource with the class, and then ask students to do the Part 2 exercises in Thonny’s shell.
As the students work, circulate around the classroom to be sure they are making progress. After about 5–10 minutes, go through the answers to the exercises in Student Resource 7.2. Be sure the students understand how operators are used with Python strings, and the key differences between numeric and string operators.
Tell the students that in the next activity, they will be introduced to Python string methods, which look and behave something like the numeric functions they have already used (for example, float() and int()). String methods allow them to further manipulate strings. 
Tell them that it is important for them to be able to understand and predict Python’s behavior in various numeric and string environments so that they can design and implement future Python programs.  
Instruct students to keep the Thonny shell open for the next activity.

	3
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	25
	Guided Practice: Using String Methods
The purpose of this activity is to give the students practice using string methods.
Refer students to Student Resource 7.3, Practice: Using String Methods. Tell the class that it provides exercises in using the Shell in Thonny with some common string methods that they will be using in the Menu program later in this lesson and also in the minor project (Hangman game) in Lesson 9. 
Remind students that a string is text enclosed in quotation marks. Once a string is created, it is immutable (that is, it cannot be changed). However, you can create new strings from it and replace a string with another string using string methods.
Be sure the students have Thonny open.
Work through Part 1 along with the class to be sure they understand what string methods do and how to use them. When they are finished, instruct them to put Student Resource 7.3 into their notebooks.
Tell students that they now have enough information about string methods to use them in independent activities, which they will do in the next class period. 

	
	
	class period 2

	4
[image: ]
	50
	Independent Practice and Informal Coding: Using String Methods
The purpose of this activity is to give the students a chance to practice using string methods on their own.
Tell the students that they will be doing additional exercises with string methods, including writing an informal program called Vacation.
Instruct students to open Thonny, and refer them to Student Resource 7.3, Practice: Using String Methods. 
Instruct students, working in programming pairs, to complete Parts 2–4 of Student Resource 7.3.
As the students work, circulate around the room to be sure they are making progress.
Near the end of the class period, ask students to gather in groups of four and compare their answers. Then ask them to share any questions they have. You may also want to look at a few of the more difficult problems as a class.
To gauge student understanding, you may find it useful to collect and mark this assignment for credit/no credit. Be sure students who are having difficulties have an opportunity to complete the programming assignment outside of class.
Tell students that after all this practice using string methods with the shell, they are now ready to design and code a formal program that requires using string methods.

	
	
	Class Period 3        

	5
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	35
	Design: Python Program Using String Methods
The purpose of this activity is to give the students a new opportunity to design and code a program that uses many Python string methods, a skill required both here and in the minor project. This activity allows the students a fair degree of creative expression in designing and implementing the program.
Refer students to Student Resource 7.4, Design and Coding: Menu Program, and talk through it with the class. Tell students that the Menu program will be formally assessed, and direct their attention to the assessment criteria at the end of the student resource. 
The Menu program asks the students to assemble a list of foods, beverages, and other information (within the program, not using prompts) and print it out in the form of a restaurant menu that could be duplicated and handed out to restaurant customers. The requirements for this program limit the scope so that the students can finish in the time allowed.
When introducing the program to the students, focus on the fact that the program output is an external file, not the shell (or the Turtle drawing window), as was the case with all prior programs. Students need to understand how to test their program (temporarily directing the output to the shell) and then how to direct the final output to a file, what to name the file, where to store it, and how to print it. (You may want to practice this operation yourself or with a few students before the class period when the entire class needs to hand in their final program output.)
Instruct students to work in programming pairs to design their Menu program.
As the students work, circulate around the class to help students who are having problems.
As programming pairs finish with their designs, ask them to exchange designs with another programming pair, who will check for accuracy and completeness. Answer any questions that arise. 
With their design in hand, students are ready to start coding their programs.

	6
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	15
	Code, Debug: Python Program Using String Methods
The purpose of this activity is to give students an opportunity to code a challenging and creative project focused on strings and string methods. This is in preparation for the minor project coming up in Lesson 9.
Make sure the students understand that they are not to direct the output of the program to an external file until the next class period.
Instruct the programming pairs to code the Menu program. Remind them to switch roles for this new project (that is, change which partner is working at the keyboard).
This would be a good time to also remind students that they are working in teams for multiple reasons. One important one is that they can learn from each other’s keyboarding and programming techniques. Remind them to give each other encouragement and constructive feedback as they work. Also remind them that even though those students who are acting as navigators are not at the keyboard, their role is vital in helping to ensure that mistakes are not made.

	
	
	Class Period 4

	7
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	20
	Peer Review: Python Program Using String Methods
The purpose of this activity is to give the students an opportunity to play the role of reviewer, with the objective of bringing to light any bugs remaining in the Menu program.
Direct the students to open their Menu program. Remind the students that at this time their program output should still be going to the shell, not to an external file.
Direct each programming pair to exchange places with another pair to run the program and observe the results. Testers should be looking for program bugs as well as making sure the results do not contain spelling or formatting errors. 
When the tests are complete and students have exchanged information, instruct the students to correct any remaining bugs or other problems that the testers brought to their attention.
This is a challenging programming experience for the students. Encourage them to keep at it, even if they keep finding bugs. Remind them that persistence is key to programming success.

	8
[image: ]
[image: ]
	30
	Test, Debug, and Fix: Python Program Using String Methods
The purpose of this activity is to test sending the program output to a file.
This activity also focuses on the following college and career skills:
Thinking critically and systemically to solve difficult problems 
Demonstrating teamwork and collaboration
Direct students to follow the instructions in Student Resource 7.4 to switch their program statements that control sending output to the shell to statements that send the output to a file, and to test the results.
Circulate around the class to help students who are having problems. Instruct programming pairs who have gotten the procedure to work to also circulate around the class and help their fellow programmers.
When everyone has sent their programs to external files, instruct students to open the files and print them. As files print, tell the students to post them around the room. If you are using black and white printers, and students notice that some of the colors print too light to read, tell them to try using another color.
It should be a fun and exciting experience for the students to see their work. 

	
	
	Class Period 5

	9
	20
	Gallery Walk: Python Program Using String Methods
The purpose of this activity is for the students to share their work with their peers and to orally reflect on the programming experience.
Write a couple of key questions or “things to look for” on the board that relate to the students’ work. For example:
What techniques did other programming pairs use that you and your programming partner didn’t use?
If you ask a few of your peers what the most interesting or difficult part of this project was, do you get different answers from different people?
Instruct students to take out their notebooks and write a short answer to one or both questions before they walk around the room to read and admire the set of finished products.
In addition, ask the students to reflect on the programming experience with their peers—either in conversation or by writing comments or questions on sticky notes that they add to the printouts. 
At the end of the activity, ask students to share the observations they wrote in their notebooks. Finally, collect the Menu program packages and assess them using Teacher Resource 7.2, Assessment Criteria: Menu Program Package.

	10
	20
	Unit Test: Independent Programming Activity
The purpose of this activity is to assess the students’ ability to think independently to complete a programming assignment. The students should work individually rather than in pairs. This activity also focuses on the following college and career skill:
Developing awareness of one’s own abilities and performance
Give each student a copy of Teacher Resource 7.3, Unit Test: Independent Programming Assignment, and ask the students to complete it as directed on the test.
Tell students that the assignment is similar to activities they have completed in this lesson and is meant to test the knowledge and skills they have gained so far in the course. Tell them they need to work independently on the assignment.

	11
	10
	Wrap-Up: Unit Test Review
After the students have handed in their tests, ask them to report out to the class on their programming solutions. Be sure you answer any open questions the students have on how to design and code the program they completed for the test.
Help students see how far they have come in increasing their ability to handle challenging situations and aid each other in overcoming obstacles. Programmers who have both solid programming skills as well as the ability to work effectively in challenging environments are always welcome on professional programming teams.


Extensions
Enrichment
Ask students to research and document (using a spreadsheet) special characters used in Python but not introduced in this course. One example might be the escape character (“\”). Also, ask them to research and write up other programming topics involving strings in Python; for example, string indexing, or searching for strings or within strings.
Ask students to design and code a program that converts dates in the “mm/dd/yy” format to the “Month_name, dd, yyyy” format.
Cross-Curricular Integration
History: Ask students to create a timeline of the period they are studying in history using the same techniques employed in the Menu program. The timeline should have a title, and then a list of events with a date for each event. Instruct students to post their timelines in the classroom, along with a short description of how the timeline was created.  
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