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Understanding By Design, “Restaurant Ordering Systems”
College Programming Class

By Shane Schartz

Content Standards:

1.  The student demonstrates a working knowledge of visual basic.


2.  The student understands how to design and create a system.


3.  The student understands ethics in relation to systems and design.

Technology (ISTE) Standards:

Students:
1. Creativity and Innovation.

a. Apply existing knowledge to generate new ideas, products, or processes.

b. Create original works.

4.  Critical Thinking, Problem Solving, and Decision Making.


a. Identify and authenticate problems.


b. Plan and manage activities to develop a solution.

6.  Technology Operations and Concepts.


a. Understand and use technology systems.


c. Troubleshoot systems and applications.

Teachers:
1. Technology Operations and Concepts.

a. Demonstrate knowledge and skills related to technology.

3.  Teaching, Learning, and the Curriculum.


a. Facilitate technology-enhanced experiences.


c. Apply technology to develop students’ higher-order skills and creativity.


d. Manage student learning activities in a technology-enhanced environment.

6.  Social, Ethical, Legal, and Human Issues.


a. Model and teach legal and ethical practice related to technology use.

Understandings:
Content:
Students will understand that….

... visual basic can be used to model various processes.

… ethics should always be considered when programming personal information.

… meeting user needs can be very difficult.

… systems should be logical and efficient.

Students will know…



… how tools in visual basic operate.



… definitions of important programming terms and how they relate.



… form design standards.

Students will be able to …



…  answer questions related to visual basic programming.



…  model a system using flowcharting / diagramming techniques.



… incorporate ethics into programming.

Essential questions:


1.  What is sensitive information?


2.  What tools are available in visual basic?


3. What are coding and design standards?


4. How are user needs determined?

Technology:
Students will understand …



… how to introductory program in visual basic.



… Flowcharting / Diagramming.



… technology standards related to programming.

Students will know …



… basic components of visual basic software operation.



… general computing skills.

Students will be able to ….



… program an ordering system for a restaurant.



… use multiple forms in visual basic.



… use technology to enforce information accuracy.

Essential questions:


1.  How do you internally document in visual basic?


2.  How can you keep information private?


3.  How do multiple forms interact and how can they be coded? 

Assessment Evidence:
Content:
Performance tasks:


1. Teacher will lecture over the tools in visual basic needed to make an order system.


2. Teacher will show students how to use diagramming / flowcharting tools.

3.  Teacher will lecture over ethics and how to keep sensitive information private within a program.

4.  Teacher will lecture over coding standards.

Other Evidence: Textbook and other resources may be used to help illustrate confusing issues.

Technology:
Performance Tasks:


1.  Show students how to program multiple forms using visual basic.


2.  Show students how to use flowcharting / diagramming software.


3.  Show students how to document properly within a program.


4.  Show students programming examples related to restaurant system components.

Learning Plan:
Learning Activities:


Stage 1: Review common visual basic programming concepts. (Bk)


Stage 2: Show how multiple forms interact and are coded. (Bc) (Ban)(Bset)

Stage 3: Explain why flowcharting / diagramming are important as systems become more complex. (Bk) (Bc)


Stage 4: Explain why internal and external documentation are important.  (Bv)


Stage 5: Review coding standards.  (Bs)


Stage 6: Review Ethics in programming and sensitive information. (Be) (Brep)


Stage 7: Review design guidelines and the importance of the user. (Be) (Bv)


Stage 8: Divide the class into groups in order to begin the project. (Ba) (Ban) (Bi) (Bm)

Technology activities:


- Show examples of essential programming tools needed to complete the project.


- Provide a lab and time to work on the project.

The Project:


Create an ordering system for a local restaurant.  Obtain a menu from the restaurant of your choice and code in visual basic a system that would allow employees to input orders from customers and provide a receipt to the customer.  Be sure to include everything that is needed for delivery, carry-out, dine-in, and also totals and methods of payment.
Rubric:
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Points
	1
	2
	3
	4

	Documentation
	Little or no documentation exists in the program.
	Some documentation exists but is not descriptive.
	Most documentation exists and is descriptive.
	All documentation is included with full descriptions.

	Coding
	Code is not structured or efficient.
	Some code is structured but is not efficient.
	Most code is structured and efficient.
	Code is structured and efficient.

	Functionality
	Program does not work.
	Program mostly works but contains many errors.
	Program works and contains few errors.
	Program works and contains no errors.

	Accuracy
	Program does not meet any user needs.
	Program meets few user needs.
	Program meets most user needs.
	Program meets user needs.

	Diagram/Flowcharting
	No diagramming / flowcharting exist.
	Diagramming / flowcharting exist but are poorly designed.
	Diagramming / flowcharting are complete but poorly designed.
	Diagramming / Flowcharting are complete and well designed.


Bloom’s Taxonomy Key:

Cognitive


Knowledge (Bk)


Comprehension (Bc)


Application (Ba)


Analysis (Ban)


Synthesis (Bs)


Evaluation (Be)

Affective


Receiving Phenomena (Brp)


Responding Phenomena (Brep)


Valuing (Bv)


Organization (Bo)


Internalizing values (Bi)

Psychomotor


Perception (Bper)


Set (Bset)


Guided Response (Bg)


Mechanism (Bm)


Complex Overt Response (Bcom)


Adaptation (Bad)


Origination (Bor)

*Note:  See lesson plan above as to where each part of bloom’s taxonomy relates to the lesson.

Multiple Intelligences:
Visual-Spatial.

This project helps the visual learner by providing visual demonstrations of how visual basic works in system design.  Also flowcharting is a graphical tool used to show the flow of information through the system.


Media: Visual basic software, flowcharting software.

Interpersonal.

Students work in groups on this project, allowing students to interact and learn from each other. 


Media: Mixed. 

Intrapersonal.

Students learn all the mechanics and processes individually before they are broken into groups.  This is valuable to an intrapersonal learner as it will give them the information needed to hopefully interact or contribute to a group.


Media: Mixed.

Linguistic.

Students in this learning style can read through the standards, steps, and other material in the lesson.


Media: Printed documents (standards).

Logical-Mathematical.

Students in this category will be using logic within the programming aspect of the project.  


Media: Visual basic software, flowcharting (done with logic) software.


Rationale:

Understanding by Design was a difficult and rewarding assignment for me.  After teaching for several years you become accustomed to saying “this is what I want to do” and not “this is what I should accomplish”.  UbD has allowed me to incorporate an important concept I teach into my planning. Set your goals and then develop a way to reach them.  UbD accomplishes this.

Since I work in the computer programming world, I felt it most appropriate to choose a programming assignment.  The topic I chose, building a restaurant order system, is one of many projects I use in my courses.  It is typically an end-of-the-semester project and serves as a chance for students to use what they have learned in class and apply it to a possible real-life situation.

Typically for a programming course we use the backwards design.  We regularly meet with potential student employers and find what they expect from our graduating students.  Some common expectations are developing new systems, problem-solving skills, data gathering techniques, and teamwork skills (Harris, 2006). These expectations can then be turned into standards for UbD.  UbD relies on this backwards design (Wikipedia, 2008) in order to be successful.  For this project, however, I used the ISTE standards for 9-12 grade students.  The standards I chose were standards I felt most closely related to the “standards” asked for by employers; creativity, critical-thinking, and technology operations. 

Creativity is very important in business as it can lead to competitive advantages.  My UbD covers creativity by allowing students to create their own restaurant system based on a local restaurant’s menu.  Creativity is learned through this project as many students have rarely seen a restaurant system (unless they work at a restaurant).  This allows them to face the same problems that original developers faced when these systems were introduced in terms of design, user-friendliness, and functionality.

Critical-thinking is a “must” skill of virtually all programmers.  This project helps further critical thinking skills in students by allowing them to decide and choose which course to go.  Programming can best be defined by the quote “There’s more than one way to get to LaCrosse”.  LaCrosse is a smaller Kansas town located in western Kansas.  The quote shows that you may go thousands of miles and still accomplish your goal (to get to LaCrosse) or you may only have to travel a few miles depending on which “path” you choose.  The possibilities are endless, and this is true with programming.  There are many ways to accomplish the task, but some ways are better than others.  Deciding on which way to go is something that all programming students have to decide.  In programming there is traditional methods and new “object-oriented” methods (Pavle, 2006).  Critical-thinking comes into play as a student has to choose which method best fits the problem.

Technology operations is the last standard I chose.  Students will gain understanding in this standard through the lectures and examples provided in the course.  It is important that students have a good introductory base with how programming works and the standards within programming before attempting this project.  Students  can design the system on paper before knowing the syntaxes and structures of programming, but it will be impossible for them to translate it into the code needed to make the program execute.

A major issue within programming is ethics.  I included ethics into this lesson plan to help students realize that ethics must always be a consideration when programming.  There are many programming techniques that can be easily included and taught to students that help protect information and in turn make the system “ethics-friendly”.  According to Bernard, the developing software has allowed “nonprogrammers” to begin experimenting with windows development environments (Bernard, 1994).  Experimenting is a great learning process, but does make programs more vulnerable to ethical issues.  This is why it is important to me to include ethics in any subject I am teaching.

I chose visual basic for this project for two main reasons.  First, visual basic is a very popular language used today.  According to the TIOBE index, it is the 3rd most popular language used (Tiobe, 2007).  Acquiring visual basic skills helps students become more attractive to employers due to its popularity.  Second, visual basic is a “visual” language and designed to produce applications in a short period of time.  This allows an Instructor to incorporate visual elements into programming while also developing rather complex programs within the timeframe of a course.

The last element in the lesson plan is a “user-focus”.  Users, or end-users, are who will use the system on a day-to-day basis.  A poorly designed system will prohibit or slow users on the system which will decrease productivity which is against one of the purposes of using a computer system, to increase productivity.  Programmers should always focus on user needs and try to design a system that works best to meet these needs.  According to Hasan, similar projects tend to focus on a fictitious business case and do not get an opportunity to interact with users (Hasan, 2002).  By focusing on user needs a programmer can develop a system that is easy to use and increases productivity.
I found this assignment very interesting and was amazed with how well it meshes with programming design.  I hope to use the UbD template to help develop other projects that will meet standards not met by this particular project. 
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