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	Stage 1 – Desired Results

	Standard(s):
Math Standards:

The student… 

1. recognizes that all probabilities range from zero (impossible) through one (certain) and can be written as a fraction, decimal, or a percent (2.4.K1i) ($) , e.g., when you flip a coin, the probability of the coin landing on heads (or tails) is ½, .5, or 50%. The probability of flipping a head on a two-headed coin is 1. The probability of flipping a tail on a two-headed coin is 0. 

2. ▲ ■ lists all possible outcomes of an experiment or simulation with a compound event composed of two independent events in a clear and organized way (2.4.K1h-j), e.g., use a tree diagram or list to find all the possible color combinations of pant and shirt ensembles, if there are 3 shirts (red, green, blue) and 2 pairs of pants (black and brown). 

3. recognizes whether an outcome in a compound event in an experiment or simulation is impossible, certain, likely, unlikely, or equally likely (2.4.K1i). 

4. ▲ represents the probability of a simple event in an experiment or simulation using fractions and decimals (2.4.K1c,i), e.g., the probability of rolling an even number on a single number cube is represented by ½ or .5. 

	ISTE* Standard(s):
Student:
1. Communication and Collaboration
Communicate information and ideas effectively to multiple audiences using a variety of media and formats.

2. Research and Information Fluency
Process data and report results.
3. Critical Thinking, Problem Solving, and Decision Making
Collect and analyze data to identify solutions and/or make informed decisions.
Teacher:
1. Facilitate and Inspire Student Learning and Creativity
Engage students in exploring real-world issues and solving authentic problems using digital tools and resources.
2. Design and Develop Digital-Age Learning Experiences and Assessments
Design or adapt relevant learning experiences that incorporate digital tools and resources to promote student learning and creativity.
3. Model Digital-Age Work and Learning
Model and facilitate effective use of current and emerging digital tools to locate, analyze, evaluate, and use information resources to support research and learning


	Understanding(s):
Students will understand that...
- The concept of probability is associated with a diverse range of activities

- Being aware of probable outcomes is valuable prior to beginning a new activity

- Properly evaluating probability can have positive financial impacts

	Understanding(s):
Students will understand that...

-Multiple resources exist on the Internet for further understanding of probability

- Spreadsheets are an ideal mechanism to calculate and summarize differences between expected and actual results 


	Students will know...
-Basic formulas to compute simple and compound probability

- Activities with a high financial risk and low probability should be minimized /avoided altogether

- There is significant risk in drawing a conclusion from a sample size that is too small

	Students will know..

-How to search and locate MP3 recordings of the current top songs by genre (rock, country/western, etc.)

- How to research the Internet to find historical voting patterns of their county, by political party

- How a set of probabilities can be represented as a decision tree in a spreadsheet


	Students will be able to...
- Calculate simple and compound probability

- Conduct experiments in probability and state the impact of their results on future decisions

- Document their findings and present to the class

	Students will be able to...

- Document expected and actual results in a spreadsheet template

- Summarize findings in a Word document

- Spell and grammar check their work


	Essential Question(s):
-How can (and should) awareness of probability influence decision making? 

- What are the dangers of drawing conclusions from sample sizes that are too small? 

- What future decisions may be better analyzed through the use of a decision tree? 

	Essential Question(s):

-How can technology help us to learn more about the world scientifically?

-How can technology benefit the organization and conduct of a scientific experiment?

- How can technology be used to share the results of this experiment with others?


	Stage 2 – Assessment Evidence

	Performance Task(s):

-Students will conduct various experiments which are associated with predictions and probabilities, using various sample sizes. 

MI: Linguistic, Logical-Mathematical, Musical, Intrapersonal

Dale’s Cone: Doing

Bloom’s: Knowledge, Application

- After completing these experiments, students will summarize their findings both in terms of the numeric computations involved, as well as the meaning that can be inferred from these experiments. 

MI: Linguistic, Logical-Mathematical

Dale’s Cone: Doing, Saying

Bloom’s: Comprehension


	Performance Task(s):

-Students will utilize spreadsheet templates to capture expected and actual results from experiments dealing with probability 

MI: Linguistic, Logical-Mathematical

Dale’s Cone: Saying, Doing

Bloom’s: Knowledge, Application

- Students will utilize Word documents to capture and summarize results and conclusions. 
MI: Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Comprehension



	Other Evidence: Students will be evaluated on the completeness and accuracy of their findings. 

-A rubric will be used to assess student understanding of content.
	Other Evidence: Students will be assessed on their ability to use the Internet to locate the information needed to complete this assignment.

-A rubric will be used to assess students’ ability to use the technology needed for this project.




	Probabilities Rubric

	
	Criteria
	Points

	
	1
	2
	3
	4
	

	Content: Numerical Analysis
	There are more than 5 errors across the numerical analysis results.
	There are 3 to 5 errors across the numerical analysis results.
	There are 1 or 2 errors across the numerical analysis results.
	The calculations were performed correctly across all results.
	____

	Content: Summarization
	The student provided an incoherent summarization which contains > 5 errors
	The student made 3-5 errors in summarizing their findings
	The student made 1-2 errors in summarizing their findings
	The student has accurately summarized the examples, and explained how probabilities can and should affect decision making
	____

	Technology: Spreadsheet Template
	>5 errors in data representation, spelling and grammar exist
	3-5 errors in data representation, spelling and grammar exist
	Data is represented correctly; Results are clearly labeled; 1-2 spelling and grammar errors exist
	Data is represented correctly; Results are clearly labeled; no spelling and grammar errors exist
	____

	Technology: Word Document 
	The work contained > 5 grammatical/spelling or other errors
	The work contained 3-5 grammatical/spelling or other errors
	The work contained 1-2 grammatical/spelling or other errors 
	The work contained no grammatical/spelling errors and was coherently written
	____

	Technology: Level of Independence
	The student was unable to complete any part of the project on their own without significant amounts of teacher support.
	The student required significant levels of support from teacher and classmates.
	The student completed the project with minimal levels of support from teacher and classmates.
	The student worked independently throughout the project.
	____

	
	
	
	
	Total---->
	____

	Teacher Comments:


	Stage 3 – Learning Plan

	Learning Activities:

1. For each of the following experiments, students will produce a decision tree, and probability that their answer will be correct, prior to conducting the experiment:

(A) Students will predict, in advance, the number of heads and tails that will occur in six coin flips. They will then flip a coin six times, and record the results of their experiment. (B) Students will repeat the same steps, now using twenty coin flips, and record their results. 

(C) Students will be asked to accurately predict the precise sequence of heads and tails coin flips over a sequence of ten coin flips (ex: heads-tails-tails-heads etc.) Students will conduct their experiment and document the results. 

MI: Kinesthetic, Mathematical, Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Knowledge, Comprehension, Application, Analysis

2. Students will determine, in advance, their preferred musical genre (rock, hip-hop, blues, etc.) They will find the top 10 recordings in that genre, and identify the musical instruments involved in producing the recording. Students will record the probability with which a given instrument occurs in one of the top 10 recordings. Students will be asked to draw conclusions about the meaning of this information. If they were to open a music store or recording studio, what impact would knowing this information have? Is 10 songs a sufficient sample size?

MI: Musical, Mathematical, Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Application, Analysis, Evaluation

3. Students will be asked to find five people who will vote in the upcoming county election, and who will share the name of the candidate they are voting for. Students will record this information, and the party affiliation of each candidate. Students will then be asked to find the number of registered candidates, by party affiliation, for the county. Students will be asked to predict the outcome of the election should party-line voting hold true. Students will be asked to summarize the impacts of their prediction. What does this mean for the candidate from the minority party? Is a sample size of five individuals an appropriate size to draw from? 

MI: Interpersonal, Mathematical, Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Comprehension, Analysis, Synthesis, Evaluation

4. Students will be asked to calculate the probability of accurately predicting the numbers for the state lottery. Students will form their predictions, and compare to actual results that occur that weekend. Students will be asked to summarize their results, and their impact on future decision making. Is buying 1 lottery ticket a good idea? What about 10,000? 

MI: Mathematical, Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Application, Synthesis

[For each of the preceding exercises, students will produce a spreadsheet with predicted vs. actual results, and a decision tree for example one. They will then be asked to write a short paper that summarizes their findings, and that addresses the key questions posed in each exercise.]


	Learning Activities:

1. Students will document expected and actual results in a spreadsheet. Students will document a decision tree in a spreadsheet for exercise (C). Students will label their results.

MI: Mathematical, Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Knowledge, Comprehension, Application

2. Students will use the Internet (Yahoo music, Billboard, etc.) to locate the recordings of the top 10 current songs. They will develop a probability table using a spreadsheet, and summarize their findings. 

MI: Musical, Mathematical, Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Application, Analysis, Evaluation

3. Students will use the Internet to locate the current statistics regarding voter counts and party affiliation. They will develop a probability table using a spreadsheet, and summarize their findings. 

MI: Interpersonal, Mathematical, Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Comprehension, Analysis, Synthesis

4. Students will use the Internet to locate the past week’s winning lottery numbers. They will develop a probability table using a spreadsheet, and summarize their findings. 

MI: Mathematical, Linguistic

Dale’s Cone: Doing, Saying

Bloom’s: Application, Synthesis




Understanding by Design: Rationale

By David Riat

The purpose of a rationale is to provide a statement of reasons, or a reasoned explanation of principles. The principles this essay attempts to explain are (A) why UbD is an effective mechanism for improving the quality of instruction, and (B) why I chose the learning activities in the previous exercises. I will also convey some concerns I experienced with using this format.

As a practical matter, those activities which “begin with the end in mind” (Stephen Covey) are typically the most successful. The UbD format puts rigor in the lesson development process through enforcing a backwards-forwards design process. After identifying what constitutes acceptable results, and acceptable evidence of results, learning activities are then planned and designed to produce these results (Wiggins & McTighe.) 

In conjunction with the backwards planning process, there are multiple factors to consider when selecting learning activities. These considerations collectively integrate quality into the planning and design process. First, specific objectives from the International Society for Technology in Education (ISTE) standards for teachers and students are explicitly chosen. These standards strive to ensure that students are learning the technical skills that will enable them to be successful in the 21st century, and that teachers are utilizing technology appropriately in the curriculum. 

Dale’s Cone of Experience (SJSU) is interjected in the planning process to ensure that real-life experiences are integrated into the lesson design to maximize retention of knowledge. Bloom’s Taxonomy (OfficePort) is likewise part of the activity selection process. UbD activities should strive to employ higher-order thinking skills – at the Evaluation and Synthesis levels. 


Multiple Intelligences (LdPride) reflect that each student has a unique combination of learning preferences in which they are best suited to learn. Teachers should be mindful of incorporating a variety of MI styles in their assignments – which will encourage all students to learn to the best of their abilities. Collectively, Bloom’s Taxonomy, Dale’s Cone of Experience, ISTE Standards, and Multiple Intelligences integrate quality planning into the lesson preparation experience. Thus, the UbD template is an ideal format in which to capture this information. 


The UbD template also contains sections for Standards and “Big Ideas” that have enduring value beyond the classroom. I chose the topic of probabilities, which is part of the Kansas Math standards for 6th grade. The concept of probabilities is applicable in many walks of life. An understanding of how to compute probability, and how to base decisions off this information, is a life skill that will be valuable to every student. 


There are multiple assumptions embedded within the exercises that relate to students ability to use a computer to search the Internet, as well as their ability to enter a formula into a spreadsheet. These may be unfair assumptions for a typical 6th grader. Whether they summarize their work on paper or through a spreadsheet, the learning process is the primary objective. 


In trying to incorporate Multiple Intelligences into the activities, I tried to think of activities that students would have some interest, or in which they would otherwise benefit from the knowledge.  Flipping coins, and experiencing variances that result from different sample sizes, is intended to be a “warm up” activity that builds fundamentals at the lower end of Bloom’s Taxonomy. 


I developed the “Top 10 songs” activity to incorporate Musical intelligence, and also to serve as an example of how probabilities data is actually used in decision making. Music stores and recording studios do carry equipment that is most probably going to be used in producing music of a certain genre. 

The learning activity involving politics incorporates Interpersonal intelligence, and also provides an opportunity to reinforce the message that drawing conclusions from sample sizes that are too small is dangerous. The practical impact for a candidate from the minority party is huge – an uphill climb that must convince voters from the other political party to switch party allegiance, often costing the candidate large sums of money.  


The mathematical calculations in the music and politics examples are more rudimentary. Calculating the odds of picking the correct lottery numbers is somewhat more advanced, and is the final exercise. Students are asked to draw conclusions from this information that again reflect life skills. Why isn’t it a solid idea to buy 10,000 lottery tickets? 


Students are then asked to summarize their findings and report their results. There are a variety of Multiple Intelligences (nature, sports, etc.) that could have been chosen for the examples. 


One challenge in using the UbD format is the ability to distinguish those characteristics (Bloom’s, Dales Cone, and MI) that are applicable to the technology portion of the assignment vs. those that are applicable to the content portion of the assignment. (Ex: Does writing a summary in Microsoft Word constitute Linguistic intelligence in the “content” column or the “technology” column?) For these cases, I have determined that “both” is the best answer. 


Finally, the amount of time to complete the UbD template (granted, for the first time) was significant. The tremendous benefits in improvement of instructional quality will hopefully be accompanied by improvements in efficiency when using this template for future assignment planning. 
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