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SPRING 13
	Name: Jakob Falci
	Module: 6

	Lesson Plan Title

	Volume of Prisms

	Discipline and Topic

	This is a lesson on Volume of Prisms and comes after an in-depth analysis of various 3D shapes, the decomposing and illustration of nets, and a look at calculating the surface area of prisms and pyramids. Based upon the NYS Common Core 6th grade curriculum, rectangular prisms are the only 3D shape the students will need to calculate the volume. While this will be the standard assessed, I will seek to go above and beyond with some students and look at calculating the volume of triangular prisms and prisms with regular bases.

	Target Population

	This lesson will be presented to 6th graders as part of the CCLS curriculum. The class is made up of 20 students in general education. Two of the students receive additional support in AIS during another class period. While most students prefer, and learn best while working together in small groups, this lesson will allow students to work in a large group setting and engage in small group discussion.

	Curriculum Alignment and Standards

	This mini-unit comes directly after a unit on area of shapes and composite shapes. No circles are included in this unit and all irregular shapes are broke down into rectangles and triangles to find the composite area. In this lesson the students will calculate the volume of rectangular prisms but will also have to draw upon their skills in multiplying fractional edge lengths.
The 6th grade CCLS Standards for this lesson are as follows:

6.G.2 Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths, and show that the volume is the same as would be found by multiplying the edge lengths of the prism. Apply the formulas V = l w h and V = b h to find volumes of right rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problems.

	ISTE NETS Standards

	NETS-S:
· Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology. 

· Students apply digital tools to gather, evaluate and information.

· Students use critical thinking skills to plan and conduct research, manage products, solve problems, and make informed decisions using appropriate digital tools and resources. 

· Students demonstrate a sound understanding of technology concepts, systems and operations.

NETS-T:

· Teachers use their knowledge of subject matter, teaching and learning and technology to facilitate experiences that advance student learning, creativity, and innovation.

· Teachers design, develop and evaluate authentic learning experiences and assessment incorporating contemporary tools and resources to maximize content learning in context and to develop the knowledge, skills and attitudes identified in NETS-S. 

· Teachers exhibit knowledge, skills and work processes representative of an innovative professional in a global and digital society.


	Goals

	Students will find the volume of various prisms.

	Objectives (State)

	· Given a rectangular prism with labeled whole-number edge lengths, students will be able to calculate the volume using the formulas [image: image1.emf]V=IXwXh
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 in the context of solving real world and mathematical problems with 90% accuracy.
· Given a rectangular prism with labeled fractional edge lengths, students will be able to calculate the volume using the formulas [image: image3.emf]V=IXwXh









V=l´w´h

 and [image: image4.emf]V=BXh









V=B´h

 in the context of solving real world and mathematical problems with 80% accuracy.

· Given a triangular prism or a prism with regular bases with labeled whole-number edge lengths, students will be able to calculate the volume using the formula [image: image5.emf]V=BXh
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 in the context of solving real world and mathematical problems with 70% accuracy.

	Underlying Educational Theory

	This lesson draws upon the theory of learning from the cognitivist perspective where students are less dependent on the guiding hand of the teacher and rely more on their own cognitive strategies in using the available learning resources. The teacher will provide a method for organizing one’s work but will allow the students freedom in how they will think through the problem solving process. The teacher will also provide various learning resources for the students to access. Not all students will choose to use each resource but instead will utilize the tools needed for them to meet the objectives.

	Materials Description and Timing

	· When the students enter the room, the lesson agenda and homework assignment will be projected from my computer onto the projection screen.

· (10 Minutes) The teacher will open up the lesson from www.successnetplus.com and play the Introduction to Volume of a Prism Video. The students will then take out their Student Companion Workbook, turn to and complete/discuss with their peers the Launch for the lesson.

· (20 Minutes) The teacher will direct instruct the first three examples in the notes. The teacher will ask clarifying questions to informally assess the students’ understanding. The lesson will be projected via the computer and the ELMO projector.

· (20 Minutes) Students will move into their differentiated groups. The teacher will keep a small group of lower level learners toward the front of the room and proceed through the rest of the examples from the notes and a few additional examples from the online lesson. The other students will have access to their iPad where they will log onto www.brainpop.com and watch the video entitled Volume of Prisms. After the video, they will log onto my Classroom Webpage and complete the exercises on the Multimedia WebApp using the whiteboard to show their work.
· (10 minutes) All Students will access the multimedia assessment on www.ixl.com/math/grade-6/volume-and-surface-area and take the online quiz via their iPads. The students will report their score out of 100 to the teacher. The students will have an additional homework assignment to reinforce their skills.


	Supplemental Materials/Links

	· Whiteboard

· ELMO document camera

· Teacher Laptop Computer

· Student Companion Workbooks

· Student Notes Packet

· iPads

· Headphones

· Personal Student Whiteboards/Markers
· Calculators

· www.brainpop.com (Online Video)

· www.successnetplus.com (login for the Digits lesson being projected)
· www.ixl.com/math/grade-6/volume-and-surface-area (Multimedia Assessment)

· www.rhnet.org/webpages/jfalci (Multimedia WebApp Containing Additional Practice)

	Lesson-1 Hour Class Period

	1. As the students enter they will notice the agenda and write-down their homework assignment. As an entire class, we will immediately move into watching the Introduction to Volume of Prisms Movie. The movie focuses the students on the concept of volume and how one is to measure how much something is to hold. 
2. The students will then take out their Student Companions and turn to the Launch of the lesson. I will display the interactive Launch and then begin facilitating the student discussion through the Launch. The purpose is the have students calculate and compare volumes of two rectangular prisms in a real-world context. This problem helps students recognize volume as a measure of the space inside a rectangular prism and how it can be calculated by multiplying the length, width, and height of the prism. The units for the two prisms are the same, so students can make a decision simply by comparing the numbers. Questions for understanding with possible student answers and solution notes are below:
Questions for Understanding

Before

• Why might it be important to answer this question before they dig the fishpond? [Sample answer: They may need to plan for two trucks or for the additional time it will take for the same truck to make two trips to haul away the dirt.]

• Which has the longest dimension, the fishpond or the truck? Does that tell us which volume is larger? Explain. [Sample answer: The fishpond has the longest dimension of 8 ft. No; you do not compare single dimensions of the prism but their products of length, width, and height.]

During

• If you want to fit the dirt on the truck, which prism should have a larger volume? [Sample answer: The truck volume needs to be larger than the fishpond.]

After

• Can you use the fact that both figures have a dimension of 2 feet to help you compare them? [Sample answer: Yes; you can instead just compare the product of the other two dimensions for each figure.]

• What are other units you might use for the volume of soil? [Sample answers: cubic yards, cubic meters.]

Solution Notes

Students could argue that one truckload is enough if the dirt goes above the top of the truck bed. Accept this answer and ask how many cubic feet of dirt would have to go above the bed. Similarly, students may comment that the dirt can be packed down (compressed) to fit on the truck. Ask these students whether the dirt in the ground or the dirt loaded into the truck is likely to take up more space. Students may realize that the dirt in the truck is more likely to take up additional space. You can demonstrate this using sand and two plastic cups. Pack sand into one cup before class and then pour sand into the other cup until it is full. Show students that sand still remains in the first cup.

Students may choose to draw lines on the hole and truck in order to count the number of unit cubes that would fit in each. Help students understand that multiplying the three dimensions actually uses the same reasoning as counting unit cubes.
3. (20 Minutes) For the next portion of class, we will discuss problems that move the students toward achieving the first two standards. In Part 1 (8 Minutes) we will complete exercises that have the students calculate the volume of rectangular prisms with whole number edge lengths. We will stress the importance of identifying the units of measure. We will then move into Part Two (12 minutes) and complete problems that have the students calculate the volume of rectangular prisms with fractional edge lengths. The students will not be allowed to use a calculator since the skill on multiplying fractions is a skill the students need to perform without technology according to the CCLS.
4. (20 Minutes) Differentiated Small Group Instruction

a. A small group of lower achieving students will work with the teacher and their peers by going through several of the examples we did not complete as a class and the Part 3 examples. These students benefit from the repetition of skills and will need the time to work specifically with the CCLS standard. 

b. The rest of the students will log onto www.brainpop.com and watch the Volume of Prisms Movie. The movie is intended to teach the students how to calculate the volume of various prisms. Once the students watch the movie they will have some choices in the resources they will use to practice. They may access some of the interactive tools on the website or choose to complete the practice exercises on the Multimedia WebApp on my Classroom Webpage. The students will show their work on their whiteboards and work with their peers to practice the skills in the movie. The teacher will walk around the room and facilitate the discussion amongst peers. Several of these students will be asked to complete the additional practice for homework to demonstrate proficiency of the standard.
5. (10 Minutes) All students will log onto IXL Math and complete the Multimedia Assessment on Volume and Surface Area of a Rectangular Prism. The assessment is 10 questions long. The students will report their scores to the teacher. Once finished, the students will put away their iPads, collect their materials and prepare to leave.

	Assessment of Students

	The students will be assessed throughout the lesson using informal observations (walking around the room and listening to discussions, asking students direct questions, looking at student work). Formative assessments will be made through individual student work. I will collect the grades from the multimedia assessment and will look over the homework assignment to assess each individual student and to plan for future lessons. At the end of the unit there will be a topic quiz that will cover surface area of prisms and pyramids along with volume of prisms.

	Evaluation of Students and Lesson 

	Based on my collected work evidence and the summative quiz, I concluded that 18 of 20 students met the objectives of this particular lesson. The students seem to have better engagement in the learning when they are given particular responsibilities and asked to work independently. Therefore, I try to incorporate some aspect of that in each class period. I especially enjoyed working with and focusing on the lower level learners. By utilizing this small group time, I was able to identify several misconceptions in multiplying fractions. Additionally, by giving the higher achieving students some freedom of selecting their resources, their level of engagement rose quite considerably. I was pleased with the outcome of the lesson and will definitely do it in a similar way next year. 

	Low Tech Modification

	If the technology fails, I have print outs of all of the materials that I use. I also like to have the print outs when the technology works because I still like to have the students using the paper and pencil to show the work. I have not moved completely to online-based workspaces, so instead of the students just clicking to get the answers, they must present evidence on the printouts. I would obviously be handcuffed with having the students watch the videos but I have enough experience to use manipulates to explain the concepts. More than likely, I would adjust the lesson to have mostly direct instruction with the small-groups at the end working on their separate differentiated work. The Student Companions are not digital so the students would have the opportunity to have that actual resource.




At least one computer or software selection checklist (these are located in the Course Essential Area in the Lesson Plan Material Folder)

· Computer Selection Checklist: IPad 
At least TWO instances of video use with appropriate selection checklist

· Introduction to Volume of Prisms (file in folder)

· Brain POP: Volume of Prisms (file in folder)
ONE example of multimedia experience (any PowerPoint presentations, SMART Notebook files, etc. that you use in your lesson)

· PowerPoint Practice Questions and Answers (http://www.rhnet.org/webpages/jfalci/grade6math.cfm?subpage=57323) (file in folder)

ONE video or multimedia assignment in order to assess student progress

· Volume and Surface Area Interactive Quiz (www.ixl.com/math/grade-6/volume-and-surface-area)
Working samples (what you expect your students to produce)

· Lesson 14-5 Volumes of Rectangular Prisms Notes
· Volume of Rectangular Prisms Homework Assignment

All assessments and evaluation

· Topic Assessment on Surface Area and Volume
· Volume and Surface Area Interactive Quiz (www.ixl.com/math/grade-6/volume-and-surface-area
All homework you require students

· Volume of Rectangular Prisms Homework Assignment

· Print-Out of Multimedia PowerPoint Practice

All activities

· Student Launch for the Student Companion Workbook
Lesson sequencing with a rough script of how you will present the lesson

· Described in Lesson Plan Above

Discussion of student behaviors

· Described in Lesson Plan Above

Low/no tech modification (unless you teach a computer class, I mean NO digital technology here)

· Described in Lesson Plan Above
Other appropriate media checklists:

· Multimedia Selection Checklist: PowerPoint of Practice Questions
· Multimedia Selection Checklist: Interactive Quiz
