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Instructional Component Used: 

Application Programming Interface (API)

Grade Level: 9-12
Content (what is taught): 

· Learning and applying APIs
· Using the R programming language
· Text mining in R
Context (how it is taught):

· Running and modifying sample programs
· Reading API documentation and completing tutorials
· Proposing and completing a text mining project using data from Twitter

Activity Description:

Students will learn about application programming interfaces (APIs) by using the R programming language and the R text mining packages. Most of the learning will be done in the exploration part of the lesson where students will be given references to the R programming language and the R text mining packages. The students will install R and experiment with some prepared text mining scripts using the text mining (tm), word cloud (wordcloud), and twitter (twitteR) packages. After students become familiar with the APIs they will propose and complete a project that uses the R language and Twitter APIs. The students will communicate the project outcomes by writing a report that includes an abstract, background, data, results, and conclusion.
Standards:

Math 
Science

ME1, ME2
SE1

Technology
Engineering

TA4, TB2, TB4, TC3, TD2, TF1, TF3
EA2, EA3, EA4, EB1, EB3, ED4
Materials List: 

· Windows, Apple OSX, or Linux based computer that can have the R programming language and the R text mining (tm), word cloud (wordcloud), and twitter (twitteR) packages installed
Image Source: http://commons.wikimedia.org/wiki/Category:Social_network_icons
Asking Questions (Panning for Gold)

Summary: Students consider the application programming interface (API).
Outline: 

· Students will consider the importance of application programming interfaces (APIs).
· Students will consider the design and implementation issues related to APIs.

Activity: 

The teacher will discuss application programming interfaces (APIs) and the issues related to APIs such as ease of learning. Possible discussion questions are given below.
	Questions
	Answers

	What are some data based web sites on the Internet and what data do they contain?
	Facebook, Twitter, Tumblr, Google Maps, Government data, 

	What applications have been written that access data from other websites?
	Tweet deck - reads and organizes tweets

bitly.com - posts to Facebook and Twitter

	What is an application programming interface?
	Look up API definition on Internet and discuss

	What are some features of the Twitter API?
	Look up Twitter API on Internet and discuss
Authentication, Search, Tweets, Users

	What types of useful information could be collected using the Twitter API?
	Answers vary.
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Image Source: http://commons.wikimedia.org/wiki/Category:Social_network_icons
Resources:
· Definition of an application programming interface (API)
http://en.wikipedia.org/wiki/Application_programming_interface
· Twitter API
https://dev.twitter.com/docs/api/1.1
Attachments:
None

Exploring Concepts (Panning for Gold)

Summary: Use the R programming language for text mining a Twitter stream
Outline:
· Learn an application programming interface (API) from examples and documentation
· Install and use the R programming environment as a sample API
· Install and use R libraries such as Text Mining (tm) and Twitter R (twitteR)
· Connect to Twitter using R and analyze a group of tweets
Activity: 

Students use the R programming environment, which provides various statistics and analysis methods. In this activity, students will learn the basics of the R language such as data structures and how to use the command line environment. The main focus of this activity is for students to experience learning a new application programming interface (API) using documentation, tutorials, and code samples. The APIs used in this activity are very complicated and were intended to be interesting and challenging. Students will also gain some understanding of text mining and the related career fields.
Instructions to the Student

You have been asked by your employer to develop a method to determine important topics of discussion on Twitter. You think the R programming language may be helpful and have found three documents about the R language, Text Mining in R, and reading Twitter with R. You are to successfully apply the methods outlined in each document and read additional documentation as needed to expand your knowledge of text mining twitter feeds in the R programming language.
Additional Activities and Challenges

1. Try additional tm and wordcloud examples from the documentation
2. Use the twitteR API to restrict tweets to just English language tweets
3. Use the Twitter search API to download tweets from a single twitter user

Resources:

The websites and documents below provide some background for the activity for the teacher to evaluate this activity. Students are provided these and other resources within the attachments.
· http://www.r-project.org/
· http://www.r-tutor.com/r-introduction/
· http://cran.r-project.org/doc/contrib/Zhao_R_and_data_mining.pdf (Chapter 10)
Attachments: ADD DATA FILE TOO!
· Installing and using the R programming environment
Panning_for_Gold_E_Installing_R.doc

· Using the Text Mining (tm) and Word Cloud (wordcloud) packages in R
Panning_for_Gold_E_tm_Package.doc

· Using the twitteR Package in R
Panning_for_Gold_E_twitteR_Package.doc

Instructing Concepts (Panning for Gold)

Application Programming Interface (API)

Typically, an application programming interface (API) is a library that includes data structures and methods that can be used by programmers and used to build applications. Once the API code is written, it can be reused by programmers for different projects. The API is carefully designed to provide the access a program library or other system. APIs must also guard against improper usage to protect the application providing the API. Popular APIs create more usage of the application, which makes the application more popular as well. The most popular social media web sites include an API that can be used to access the web site data. This allows other people to create applications on other platforms like mobile devices that use the web site data. 

API Components:
· Class - used as a template to create an object

· Constructor - used to initialize an object

· Method - performs a particular task

· Parameter - values that serve as inputs to a method

· Interface- defines the methods used for system communication

API design criteria:

· Easy to learn - complete documentation with simple documented examples

· Easy to use - consistent and logical methods and parameters

· Hard to misuse - descriptive error messages

· Appropriate to the audience
Learning API's

When you want to use an API you must learn the interfaces, functions, and methods. This can be a difficult task depending on the size of the API. Smaller APIs will be easier to learn but they provide less functionality than larger APIs. Different methods are used to learn APIs but the learning mainly involves studying the documentation, short code samples called snippets, longer code samples called tutorials, or complete applications. All APIs should provide documentation about their components. The documentation describes all the components, their purpose, and gives examples of how they are used. Writing clear documentation is an important skill and having very good documentation for an API is extremely important. An API will not be used without good documentation.

Some Common APIs

Most online data systems provide an API such as Twitter, Facebook, and Google. Operating systems also provide services that are accessed through an API such as Microsoft Windows, Apple iOS, and Linux. Programming languages such as Java also provide many internal and external class libraries that are accessed through an API. Examples of API libraries include:

· Java: Color, Math, Graphics, or ArrayList
· Python: Random, Sets, or Array
Attachment:

· Python v3.2.3 Documentation - Built-in Types - Set Types
Panning_for_Gold_I_Python_Sets.doc

Organizing Learning (Panning for Gold)

Summary: Students complete a project using application programming interface (API) methods.
Outline: 

· Students propose a project that uses important API methods with the category studied
· Students complete the project by applying the API methods
· Students report on the project and evaluate the API methods and documentation
Activity: 

Students will propose and complete a project that demonstrates the use of the API programming methods. As part of the project students will report on their project results and document the API methods that they used. Project topics will depend on the current API being studied. After completing the project, students will evaluate the API documentation and methods and the evaluation will be included the project report.
Report and Documentation Elements:
· Abstract - Briefly describe the project, methods, results, and conclusion
· Background - Describe the application programming interface (API) methods to be used
· Application - Describe the data that was used and document methods used 
· Results - Communicate the results found using lists, statistics, tables, and graphics
· Conclusion - Evaluate the API documentation and methods used to complete this project
Resources: GET BETTER API EVALUATION PAPER
These resources can be used to help evaluate the API documentation and methods
· API Evaluation paper (1. Introduction, 2.5 Learning Barriers, 3.1.1 Think Aloud)
http://dev.roleplaytalk.net/files/publications/api-evaluation.pdf
· Getting Your Systems Talking: A Framework to Evaluate APIs (page 14)
http://www.nten.org/uploads/data_exchange_framework_v4.pdf
Attachments:
None

Understanding Learning (Panning for Gold)

Summary: Students will be evaluated through observations, questions, and small projects.
Outline: 

· Formative assessment of learning, applying, and documenting an application programming interface (API)
· Summative assessment of learning and applying an API
Activity: 

Students will be observed and will answer formative questions during this lesson and then will complete a summative written assessment.
Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1. How did you learn the API? How did you document your learning?
2. Did you use the API documentation, examples, or tutorials? When is each appropriate?
3. Do you prefer using printed materials or videos? When is each appropriate?

4. What was challenging about learning the API?
Summative Assessment

When students finish the lesson ask these or similar questions:
1. Using the set API in Python, what is output by the following code?
s = {'A', 'B'}
t = {'B', 'C'}
print(len(s))
print(s.intersection(t))

2. Using the set API in Python, write the Python code to do the following:
Simulate a bus where you are the driver and the bus starts out with no passengers. At the first bus stop Mike and Ike get on, at the second bus stop Ben and Jerry get on and Mike gets off, and at the third bus stop Uhura and Pavel get on, and Ike gets off. 
How many people are on the bus?

3. Write a short essay that answers the following questions:
What is an application programming interface (API) and why are they important?
What are important design and implementation features of an API?

Attachment:

· Python v3.2.3 Documentation - Built-in Types - Set Types
Panning_for_Gold_I_Python_Sets.doc
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