High School: Geometry
Proving Triangles Similar
This learning progression would take place in a 10th/11th grade Geometry class and is aligned to multiple Common Core State Standards regarding “Congruence” – specifically HSG.CO.B.6, HSG.CO.B.7, and HSG.CO.B.8. This geometry courses uses the Holt Rinehart Winston Geometry textbook aided with an online resource, TeachersPayTeachers - All Things Algebra. This specific learning progression aligns directly with the TeachersPayTeachers worksheets. The guided notes and assignment are taken directly from this online resource.
The Common Core State standards aligned with this learning progression have to do with understanding the concept of similarity, including using ratios and proportions to explain similarity, and how to use the properties of similarity to determine the similarity theorem. While instructing on these topics, students will be using multiple mathematical practices – MP3: construct viable arguments and critique the reasoning of others, MP6: attend to precision, and MP7: look for and make use of structure. 
In the beginning of this learning progression, it will be mainly teacher driven in order to help build the foundation for the material and concepts.  As students begin to demonstrate their understanding of the concepts the instruction will rely more on the students. Students will work both by themselves as well as in pairs or groups to complete the assignments.  

CCSS Cluster: Understanding Congruence in Terms of Rigid Motion
For the first day, students will be introduced to key terms and concepts.  This day will be mainly instruction by the teacher, with opportunities for students to show their understanding by answering guiding questions. It is new material; therefore notes will be used to introduce the students to the new material and concept.  Students have had experience with describing things in geometry but how to apply those geometric descriptions to this particular concept will be new, so their descriptions will be more generic and pretty basic.
· CCSS.MATH.CONTENT.HSG.CO.B.6
Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on a given figure; given two figures, use the definition of congruence in terms of rigid motions to decide if they are congruent.
After the guided notes, students will be walked through examples using the definitions and descriptions they learned during the notes. The notes will begin with the main idea of similar polygons and what properties are used to determine if polygons are in fact similar. One of the properties, “scale factor,” will be new to the students so it will be further explained in the next portion of notes. The last portion of the notes will be showing the students how to properly write the similarity if two polygons are determined to be similar.
Once the notes have been finished and the teacher has asked if any extra clarification is needed on the new material the teacher will work through a few examples similar to those the students will be asked to do for their assignment. It will be important that the teacher includes different variations of the problems in her examples; the students will complete the rest of the problems on their own or with their table partner. The teacher will circulate around the room observing, answering questions, and helping to guide the students through the assignment. As the students work on their assignment with their table partner they will have the chance to learn from each other. Since this is new material the students will not always agree on the approach, working with their table partner encourages the discussions and need to justify which student’s reasoning is the correct approach (MP3). The students will be given the remaining time left in the class period to finish the assignment, what they are unable to finish will become homework.
Students should have a good grasp of what makes two polygons similar, scale factor, and how to properly write a similarity statement by the end of this lesson. Without much error students should be able to incorporate all three when stating similarity. Their assignment will act as the benchmark assessment. See Day 1 material.

The second day of instruction would begin with partner work. Each pair will be given a white board marker and asked to find a section on the white board for them to work on. The teacher will verbally describe and give information about two polygons that the students will draw on the white board. Once the students have drawn the polygons they will work together with their partner to determine if the two given polygons are indeed similar. The teacher will walk about the room observing and listening to the students as they work together to solve the problem. After the students have all had a change to work through the problem the teacher will call on one of the pairs to explain their answering, as well as their reasoning behind their answer (MP6). The students will work at least three problems together at the white boards. Depending on the level of understanding that is demonstrated by the students the teacher may choose to do more than three problems. 
After the white board activity the students will return to their seats and be given a worksheet to complete. This second day of the progression will be used as a day of review and practice to be sure the students grasped the new material they learned the previous day. It is important for the students to have this review because if they do not understand the material from the first day, which is the base of the progression, then they will not be successful in the further progressions of the material. The worksheet however will be more focused on triangles than all polygons. Beginning to narrow down the polygons will be a way to setup the transition for the third day of the progression where students will look at similarity theorems specifically for triangles. 
· CCSS.MATH.CONTENT.HSG.CO.B.7
Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if corresponding pairs of sides and corresponding pairs of angles are congruent.
The students will again be given the rest of class to finish the review assignment. What is not completed during the remaining time in the class will be assigned as homework, due the following class period. The worksheet will act as the benchmark assessment for this day. See Day 2 material.

On the third day, students will learn to use their knowledge of triangle congruence and apply similarity theorems; AA, SAS, and SSS.  At this point in the progression, students should have the knowledge of how to determine whether polygons are similar, specifically triangles. To build on this knowledge, the similarity theorems will be introduced: Angle Angle (AA), Side Angle Side (SAS), and Side Side Side (SSS). Students are familiar with angles and sides and how to use them to determine similarity; the new material will be to know which theorem to use as evidence of similarity. To introduce this, the teacher will begin with a set of guided notes that covers each of the theorems. Along with the definitions and explanations of theorems will be examples for the students to have visuals of each theorem. As the teacher works through the guided notes, students will be prompted with questions to allow them to discover the new ideas on their own to a certain degree. Guided notes are a very powerful tool because while they may be teacher lead, the students are the ones contributing the answers and reasoning.
· CCSS.MATH.CONTENT.HSG.CO.B.8
Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the definition of congruence in terms of rigid motions.
Once students understand each of the similar triangle similarities they will be given a worksheet with problems where the theorems will need to be applied to determine similarity. The teacher will begin by covering a few of the problems as examples to demonstrate to the students what is needed to show full work on each of the problems. Since this is the first time the students will work with the theorems the worksheet is broken up into sections, each section only focusing on one theorem at time (MP7). This will help the students to not be too overwhelmed right away with the new material, but rather give them a chance to practice and better grasp the concepts with less confusion. 
Students will demonstrate they have understood and grasped this new material by finishing their worksheet with minimal errors. See Day 3 material. Since this will be the last day of the learning progression the students who show misconceptions will be given some one on one time with the teacher before the unit test is given to ensure the students have the best chance possible to be successful on the exam.
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