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·  Details: For this project, we will be working with probability of an event assuming that students have little to no prior knowledge on this topic. This will be a project based on middle school curriculum. 
-Probability can be defined in the most basic way as the likelihood of an event (Meery 2). To determine probability, one must set up a ratio with the number of ways to get a success and the numerator and the total number of outcomes as the denominator of the ratio and this can be represented as follows:
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  When finding the probability of two independent occurring at the same time, you simply multiply the probability of the first event by the probability of the second event. However, if we are finding the probability of the first event or the second event, we add the probabilities of the two events. Now, we consider when two events are mutually exclusive which means that the two events cannot occur at the same time (Meery 8). When finding the probability of both events occurring at the same time, the probability is always 0, but when determining the probability of one event or another occurring, we add the probabilities of each event together as stated before. When working with mutually inclusive events, finding the probability of one event or the other occurring is a little different. This time we have to account for double counting thus the probability of one or another mutually exclusive event occurring is the probability of both events added together and then subtracted by the probability of the two events happening at the same time, which is the multiplication of the two probabilities. 
-Probability of an event is a topic that is typically introduced in middle school in about sixth or seventh grade. This topic resurfaces and expands in seventh grade, eighth grade and also in some high school mathematics courses such as Statistics and Algebra. Some objectives for students may include:

· Find the probability of an event. 

· Represent probability in the form of a decimal, fraction, and percentage. 

· Define probability. 

· Distinguish between probability and odds. 

· Use the rules for addition, multiplication, and complementation to solve for probabilities of particular events in finite sample spaces (Meery 1). 

· Determine if two events are mutually inclusive/exclusive.
·  Connections: Probability has a vast role in many fields and disciplines. For example this topic is related to meteorology in which meteorologists use probability for weather casting. Also, actuaries used probability to determine risk and they r information is often used by insurance companies to determine if they will cover a client whether it be for health, home, or car insurance. 
·  Understanding Students Conceptual Framework: One of the misconceptions that students often have is confusing probability of an event as being the same as the odds of an event occurring (Meery 2). Since probability is the total number of ways to get a success compared to the total number of outcomes rather than the number of ways to get success compared to number of ways that are not a success. Another difficulty that students may have is not making a connection to decimals, fractions, and percentage. If students cannot understand the relationship of a number in all three forms, then they will not understand the probability of an event is equal even when represented in different ways. 
·  Representing the Topic Multiple Ways:

·  Show probability as a fraction, a decimal, and a percentage. This helps students connect the three forms of a number and helps students understand that they are working with the same number, but it is just represented in another way. 

· One way to present this information and make it meaningful is to utilize graphs and charts of information such that students have a visual representation of the topic. For example, in our Deal or No Deal game we put our information in a graphic organizer so that students can process their information in a logical an organized manner. Another useful tool is a Venn diagram, especially when we are talking about two events. One example of using charts in probability is as follows:
· Make a chart with all the sums of two dice, each sum will contain 25 boxes.

· Roll two dice and find their sum 25 times.
· Fill in a box above the sum.
This activity is beneficial because students do not have a theoretical probability about this outcome. 
·  Probability is a topic that is often covered using word problems. This way students get practice deciphering what information matters to solve a problem and find the probability of an event. 

· An very common way of introducing probability to students is starting with the most basic probability problem that students understand, the coin flip. This problem relates to the students and can be extended to a lab activity. Hands-on activities are a great way to represent probability to students. This way they are engaged in the lesson and discover information for themselves. Some more hands-on activities include:
·  Dropping a thumbtack (2 outcomes)
· Rolling a Lego (square Lego has 3 outcomes, rectangular Lego has 4 outcomes)
· Dropping a Dixie cup (3 outcomes)
The three previous examples are experimental labs in which students do not already have a theoretical probability formed. 
·  Formation of Learning Experiences: (see attached) 
·  Assessment:

·  (1) Spinning the Wheel! (see lesson plan 1)
·  (2) This is my Quadrant D activity. Students will work in pairs and create a game that is probability based. (see attached)
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