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1. Fractions Unit for 7th Grade Math Students
a. Overview:  In my fractions unit, I will be teaching a total of eight lessons on fractions, with at least three lessons being enhanced with technology.  I will teach my three technology lessons on; fractions and decimals; adding fractions; and dividing fractions.  
b. Materials: I will be using the math textbook, the Internet, my Elmo, the teacher computer, math websites, projector, notes, and worksheets to teach these concepts.

c. Goals and Learning Objectives:  Throughout this unit, I want students to become comfortable working with fractions.  This includes, but is not limited to; students will be able to convert fractions and decimals; students will be able to add fractions with common and unlike denominators; students will be able to add mixed numbers; students will be able to divide fractions and mixed numbers.

d. Student Profile:  I teach five math classes a day, each with 30 or more students.  I teach a very diverse group of students who are mostly middle class with some below middle class.  This unit plan will be building on what students have learned about fractions in the past, so students will be coming in with prior knowledge of fractions.
e. Instructional Procedures:  I have taught these fraction lessons in the past through using textbooks, writing notes and examples on the board, and using manipulatives such as fraction strips and fraction pieces.  I have tried to use both individual and group work in the past to teach fractions, however, due to my small classroom, and huge class sizes I have this year, I will have to limit my lessons to individual work.  I will be lecturing, using math websites to teach, allowing students to teach examples on the Elmo, and having students complete work at their seats individually.
f. Assessment Strategies:  I will use formative assessments to assess the strengths and weaknesses of students as I teach the fractions unit.  These will include, worksheets, weekly quizzes, in-class examples, in-class assignments, and the activities we do on the websites.  The summative assessment will allow me to summarize what students have learned over the course of the unit, and this will be the chapter two test in which I will score and assign a grade.


2. Standards

a. The content area standards that I will cover in this unit include: 
N.FL.07.08- Add, subtract, multiply, and divide positive and negative rational numbers fluently.
N.FL.07.09-Estimate results of computations with rational numbers. 
A.PA.07.11- Understand and use basic properties of real numbers: additive and multiplicative identities, additive and multiplicative inverses, commutativity, associativity, and the distributive property of multiplication over addition.
3. The NET (2007) technology standards that I will you cover in this unit include:
     a. Digital Citenzship

1. Advocate and practice safe, legal, and responsible use of information and technology.  
2. Exhibit leadership for digital citizenship.

     b. Research and Information Fluency;
                  1. Locate, organize, analyze, evaluate, synthesize, and ethically use
                      information from a variety of sources and media. 
                  2. Evaluate and select information sources and digital tools based on the
                      appropriateness to specific tasks.

     c. Critical Thinking, Problem Solving, and Decision Making;
                  1. Identify and define authentic problems and significant questions for

          investigation.
                  2.  Plan and manage activities to develop a solution or complete a project.
    4. Lesson Plans
1. Fractions and Decimals:  The main learning objective for this lesson is, students will be able to turn fractions into decimals, and decimals into fractions.  During this lesson, the main instructional procedures are that students will take notes and solve example problems. This lesson will be enhanced with technology through the website, www.mathplayground.com.  I will show students a short math video on how to turn fractions into decimals.  I will also introduce students to the online calculator that converts a decimal to a fraction at http://www.webmath.com/fract2dec.html.
2. Adding Fractions:  The main learning objective for this lesson is, students will be able add fractions.  During this lesson, the main instructional procedures are that, students will take notes and solve example problems.  This lesson will be enhanced with technology through the website, www.mathplayground.com.  I will show students a short math video on how to add fractions with common and uncommon denominators.  I will also use different sites such as www.superkids.com, and www.math.com to show students examples of how to add fractions with common and uncommon denominators.

3. Dividing Fractions:  The main learning objective for this lesson is, students will be able divide fractions.  During this lesson, the main instructional procedures are that students will take notes and solve example problems.  This lesson will be enhanced with technology through the website, www.mathplayground.com.  I will show students a short math video on how to divide fractions.  I will also use different sites such as www.visualfractions.com, and www.math.com to show students examples of how to divide fractions.

Lesson Plan Number 1

Teacher/Author: Erica Brown
Subject Area: Mathematics
Grade Level: 7th 
Time: One class period (53 minutes)
Unit Title: Fractions
Lesson Title: Fractions and Decimals

Objectives: 
1. Students will be able to convert a fraction to a decimal by dividing.

2. Students will be able to convert a fraction to a decimal by rewriting the fraction with a denominator of a power of ten (ex. 10, 100, 1000, etc.).
3. Students will be able to convert a decimal to a fraction by the given place value.

4. Students will be introduced to the Fraction Decimal Balance Scale.

5. Students will be introduced to the online calculator that converts fractions and decimals.


Classroom Layout and Grouping of Students:


In this class, students sit at tables, each table holding two students.  My classroom is very small and each class period has 30 or more students so there cannot be much movement in my classroom.  Also, it is very difficult to get my classes into the computer lab so I will be teaching this lesson in my classroom using my teacher computer, Elmo, and projector.

Students’ Present Level of Performance and Skills:


To be successful in this lesson, students must have previous knowledge of fractions including the parts of a fraction (numerator, denominator).  Students must also have knowledge of place value and how to divide numbers.

Adaptations for Special Learners:


Each lesson is adapted for special education students in a few different ways.  One, I have a special education teacher in my classroom to read anything that needs to be read to individuals.  Second, notes are available for students to follow along with so they do not have to take their own notes.  Third, students’ assignments may be shortened if needed.

Materials/Resources Needed:
· Students will need their notebooks to take notes, a pencil, and their math textbook.  The lesson will be taught in the math classroom which consists of one teacher computer, a ceiling projector, and an ELMO.  Students will be seated during this lesson taking notes and doing example problems individually.

· The teacher will need a computer, projector, and a math textbook.  I will be the only teacher in the room; there will be no other teachers to help me troubleshoot.

· Websites needed: 

· http://www.mathplayground.com
· http://www.themathpage.com/arith/fractions-into-decimals-1.htm
· http://www.webmath.com/fract2dec.html
· http://mathplayground.com/Scale_Decimals.html

Anticipatory Set:  To begin our lesson I will ask students if fractions and decimals are related in any way.  I will ask the students to give me thumbs-up for yes, they are related and thumbs-down for no, if they are not related.  I will then ask students to explain why they answered yes or no.  I will also ask students to give me real-life examples of where they may see or use fractions and decimals.  Students may come up with examples such as money, baking, sales signs such as ½ off, etc.

Description of Lesson:  Our objective for the class period is learning how to convert a fraction to a decimal and a decimal to a fraction.  By the end of the lesson students will be able to convert a fraction to a decimal by dividing, and rewriting as an equivalent fraction with a denominator of a power of ten (10, 100, 1000, 10000, etc.)  Students will also be able to convert a decimal to a fraction by using the place value given as the denominator.

Input:  Through http://www.themathpage.com/arith/fractions-into-decimals-1.htm, I will review topics such as, what is a decimal, how to change a fraction to a decimal even if the denominator is not a power of ten, and frequent decimals.




Model:

1. I will show students the website, www.mathplayground.com, in which I will play a short instructional video called, “Change Fractions into Decimals” on how to change fractions to a decimal.
2. After the short video is over, I will model note-taking skills to the students.  Through this modeling, students will take notes on how to convert a fraction to a decimal, and how to convert a decimal to a fraction.
3. I will also model examples of converting fractions and decimals that students can follow along with and solve.

Check for Understanding:  During note-taking, we will do many examples of converting fractions and decimals.  Students will be practicing how to convert a fraction to a decimal by dividing, and while I am doing examples on the ELMO, I will have students walk me through the steps.  Students will also be able to tell me if I can convert a fraction to a decimal by using the denominator (the denominator needs to be a power of ten).  Students will give me thumbs-up for yes, I am able to convert by using the denominator, or thumbs-down for no, I am not able to convert with the given denominator.  Students will also be able to convert a decimal to a fraction with the given place value as the denominator.  For example, 0.03 is read as, “three hundredths.”  The given place value is hundredths, therefore the fraction would be, 3/100.  I will also walk around the classroom while students are doing examples.  By walking around the room I can get an idea if students are grasping the concept or not.
Guided Practice:  For the remainder of the class period, students will complete example problems from a worksheet.  I will also introduce students to the online Fraction Decimal Balance Scale at http://mathplayground.com/Scale_Decimals.html.  Through this scale students are able to put a decimal on the scale and the computer will convert it to a fraction and vice versa.  Students will also have a visual of which decimals are larger than which fractions and vice versa.  I will also introduce students to the online calculator that converts a decimal to a fraction at http://www.webmath.com/fract2dec.html.  Students will also be allowed to come teach problems from the worksheet on the ELMO. 
Closure:  Upon completion of the lesson, I will review the objectives for the day, and I will ask students how they feel about converting fractions and decimals by using the “thumbs” method.  Thumbs up if they understand it; thumbs down if they don’t understand it; thumbs in the middle if they semi-understand it.  Students will then be assigned homework problems for more practice.
Independent Practice/Student Products: Students will complete practice problems out of their textbook for homework.  Homework is due back to school the next day.  
Assessment: Students will be assessed on this topic later in the week through their weekly quiz to check if they have mastered this concept.  I will know the learning objectives have been met when all students can show me on their assessment that they are able to convert fractions and decimals.

Standards:

N.FL.07.08- Add, subtract, multiply, and divide positive and negative rational numbers fluently.

A.PA.07.11- Understand and use basic properties of real numbers: additive and multiplicative identities, additive and multiplicative inverses, commutativity, associativity, and the distributive property of multiplication over addition.

Technology Research Tools: 
1. Use a variety of Web search engines to locate information.

7. Evaluate new technology tools and resources and determine the most appropriate tool to use for accomplishing a specific task.


The benefits of using technology:  Technology will be used to enhance this lesson by giving students somewhere to go if they need further help with this concept.  Students can use the given websites, http://www.webmath.com/fract2dec.html and http://mathplayground.com/Scale_Decimals.html for extra practice and reinforcement.  My students also love the website www.mathplayground.com, so anytime I can show them a video or activity from the website, it instantly grabs their attention.  I also think there are many benefits of using visual images, such as the Fraction Decimal Balance Scale, with fractions.  I feel students are able to grasp fractions easier if they have something to look at, rather than just learning the rules of converting.  The websites I am providing the students will benefit them both inside the classroom and outside of the classroom.

TPACK Analysis:

1. Content (C): Converting fractions and decimals.
2. Pedagogy (P): I teach by using multiple representations including lecture, notes, visual representations, step-by-step instructions, and students as teachers.

3. Technology (T): Computer, Elmo, screen projector, and math websites, including http://www.mathplayground.com,  http://www.themathpage.com/arith/fractions-into-decimals-1.htm, http://www.webmath.com/fract2dec.html, http://mathplayground.com/Scale_Decimals.html
4. Content Knowledge (CK): I know a great deal about converting fractions and decimals because this is my sixth year teaching this content.  Also, I am a math major, I read literature to improve my math skills and teaching, I look for math resources, and I also attend workshops and trainings.
5. Pedagogy Knowledge (PK): One major instructional technique I use in my teaching is routine.  When students come into my class they know that we will complete warm-up problems, take notes on the topic for the day, complete examples, use some sort of technology (video, virtual manipulatives, websites, etc.), and I will assign  the homework.  I feel students have an easier time understanding things when they have a routine to follow.  Plus, it keeps both me and my students on track to accomplish our goals for the class period.
6. Technology Knowledge (TK): I have used these websites many times over the years so I can navigate through them effortlessly.  Also, I use my computer, Elmo, and projector everyday so I am very comfortable using all of this technology.
7. Pedagogical Content Knowledge (PCK):  I have found where students learn and understand best when I use multiple representations to teach fractions.  This would include lecture, notes, visual representation, allowing students to teach examples, and step-by-step instructions.  
Students seem to learn easier when they can visually see what is going on with fraction pieces and how they come together, or how they divide, and I am able to show students a visual through the various websites that I use such as www.mathplayground.com, or www.visualfractions.com.  
When I lecture, I use the Elmo so students can write step-by-step notes on how to solve problems.  By doing this, they have a reference to look back on for exactly how to solve each problem.  In this lesson students will take notes on how to convert fractions and decimals.  If they are working on examples later, they can look back in their notes for a reference of how to turn a decimal into a fraction and vice versa.
Along with step-by-step instruction, students write down definitions, examples, and other important information.  I have evidence to support my decisions because I have seen first-hand how having something to look back on (notes, handouts, worksheets, websites, etc.) helps students activate their prior knowledge on a topic, thus helping students to be successful.

8. Technological Content Knowledge (TCK):  The particular technologies I am using for this lesson include my teacher computer, Elmo, projector and screen, and specific math websites.  This technology is best suited for addressing the content because this is what I am able to effectively use due to space and time constraints.  I can integrate technology and make the lesson meaningful because I am able to keep the lesson moving by having a plan of showing the converting fractions and decimal math video, then showing each website along with the examples.  Due to limited space, filled classes, and little time, teaching through my computer, Elmo, and projector is the best way I can efficiently use technology in my classroom.  I know it is effective because students enjoy the websites I use and they tell me they even use them at home.
9. Technological Pedagogical Knowledge (TPK): The technologies I am using, which include my computer, Elmo, projector and screen, and specific math websites, change the teaching and learning in this lesson because it adds another dynamic in the classroom.  No longer is it just a teacher-student learning experience, it is now a teacher-student-technology focused learning experience.  
In one of my graduate courses, I read an article called, “Engage Me, or Enrage Me,” in which the author pointed out that students need to be constantly engaged to learn.  By using all of the technologies in this lesson, students can shift their focus a few different times so they stay engaged.  In the lesson I introduced the topic, and then students watched a short video online of how to convert fractions and decimals.  After, we took step-by-step notes; we then looked at the specific websites for more information and examples.  Next, students completed examples from the textbook or a worksheet.  Last, students were able to come up to the Elmo and teach examples to the rest of the class.  
By using a mix of traditional teaching and learning with technology, the technology aspect makes the lesson more engaging.  My students are evidence of this as they have shown me they can focus better when I use technology in my lesson.
10. Technological Pedagogical Content Knowledge (TPCK):  The content I am teaching, which is converting fractions and decimals, is best understood when I use multiple representations (pedagogy).  This may include lecture, notes, step-by-step instruction, and technology.  For this lesson, I have found using my computer, Elmo, projector and screen, and various math websites (technology) were the most effective because I could utilize those technology tools in so many ways.

Through the computer, Elmo, projector and screen, I could write notes, step-by-

step instructions, show examples, etc.  Through various math websites, I could show students images of different fractions, show videos, and do other activities such as use the fractions decimal balance scale on mathplayground.com. 


By using different representations, students are able to learn through different methods, thus meeting the needs of different learning styles. Another benefit of using these websites is that students are able to use them at home provided they have a computer with Internet access.


The evidence I have to support this is the fact that students are more engaged when I incorporate both traditional teaching and technology because they can retain information longer and explain concepts better.  They have proved this through examples, quizzes, tests, and teaching and explaining concepts to the rest of the class using the Elmo.

Lesson Plan Number 2

Teacher/Author: Erica Brown
Subject Area: Mathematics
Grade Level: 7th 
Time: One class period (53 minutes)
Unit Title: Fractions
Lesson Title: Adding Fractions

Objectives: 
1. Students will be able to add fractions with common denominators.

2. Students will be able to add fractions with different denominators.
3. Students will be able to find the least common denominator (LDC) of two numbers. 

4. Students will be able to write an equivalent fraction using the least common denominator (LDC). 

Classroom Layout and Grouping of Students:


In this class, students sit at tables, each table holding two students.  My classroom is very small and each class period has 30 or more students so there cannot be much movement in my classroom.  Also, it is very difficult to get my classes into the computer lab so I will be teaching this lesson in my classroom using my teacher computer, Elmo, and projector.

Students’ Present Level of Performance and Skills:


To be successful in this lesson, students must have previous knowledge of fractions including the parts of a fraction (numerator, denominator).  Students must also have knowledge of how to add numbers, and they also must know what multiples are in order to successfully identify the least common denominator (LCD) of two numbers.

Adaptations for Special Learners:


Each lesson is adapted for special education students in a few different ways.  One, I have a special education teacher in my classroom to read anything that needs to be read to individuals.  Second, notes are available for students to follow along with so they do not have to take their own notes.  Third, students’ assignments may be shortened if needed.

Materials/Resources Needed:
· Students will need their notebooks to take notes, a pencil, and their math textbook.  The lesson will be taught in the math classroom which consists of one teacher computer, a ceiling projector, and an ELMO.  Students will be seated during this lesson taking notes and doing example problems individually.

· The teacher will need a computer, projector, and a math textbook.  I will be the only teacher in the room; there will be no other teachers to help me troubleshoot.

· Websites needed: 

· http://www.mathplayground.com
· www.math.com
· http://www.helpwithfractions.com/fraction-calculator.html
· http://www.visualfractions.com/AddEasyCircle.html

Anticipatory Set:  To begin our lesson for the day, I will ask students to tell me all that they know about adding fractions.  I will be looking for a few main points; 1. To add the fractions you must have common denominators; 2. Add the numerators, 3. Keep the same denominator in your answer.  I will also start the lesson with showing examples of adding fractions on the website, http://www.visualfractions.com/AddEasyCircle.html which will give students a visual of why the denominators of fractions that are added must be the same, and when they are the same, you cannot add them together. For example, if I am adding 2/5 + 1/5, I want to find out how many 5ths I have in all, not how many 10ths.  Students have a tendency to want to add the denominators; however, www.visualfractions.com shows why the denominator needs to be the same to start off with, and stays the same after the fraction is added.

Description of Lesson:  Our objective for the class period is learning how to add fractions with same and different denominators.  Students will find the least common denominator (LCD) of two numbers in order to find common denominators.  By identifying the LCD, students can then rewrite each fraction to get fractions with common denominators in which can be added.  By the end of this lesson, students should be able to teach their classmates how to add fractions with common and different denominators.

Input:  Through http://www.coolmath.com/prealgebra/01-fractions/fractions-13-adding-subtracting-whole-mixed-numbers-01.htm, as a class, we will review how to add fractions with different denominators.  We will highlight the main points of adding fractions such as; 1. To add the fractions you must have common denominators; 2. Add the numerators, 3. Keep the same denominator in your answer.

Model:

1. I will show students the website, www.mathplayground.com, in which I will play a short instructional video of how to add fractions.
2. After the short video is over, I will model note-taking skills to the students.  Through this modeling, students will take notes on the main points of adding fractions which includes; 1. To add the fractions you must have common denominators; 2. Add the numerators, 3. Keep the same denominator in your answer.
3.  I will also model examples of adding fractions that students can follow along with and solve.
Check for Understanding:  During note-taking, we will do many examples of finding the LCD of two numbers, and using the LCD to write two equivalent fractions with common denominators.  I will use strategies such as, “Show me on your fingers what the LCD is,” (assuming it is a one-digit number students can model on their fingers) or I will ask students to give me thumbs up if they got the answer correct, or thumbs down if their answer is incorrect.  I will also take volunteers to give me the LCD if it is larger than a one-digit number.  I will walk around the classroom while students are doing examples and by walking around the room I can get an idea if students are grasping the concept or not.
Guided Practice: For the remainder of the class period, students will complete example problems from a worksheet.  I will also introduce students to the online adding fractions calculator at, http://www.helpwithfractions.com/fraction-calculator.html. Through this calculator students can check their answers to see if they have added the fractions correctly.  Students will also be allowed to come teach problems from the worksheet on the ELMO.
Closure:  Upon completion of the lesson, I will review the objectives for the day, and I will ask students how they feel about adding fractions by using the “thumbs” method.  Thumbs up if they understand it; thumbs down if they don’t understand it; thumbs in the middle if they semi-understand it.  Students will then be assigned homework problems for more practice.
Independent Practice/Student Products: Students will complete practice problems out of their textbook for homework.  Homework is due back to school the next day.  
Assessment: Students will be assessed on this topic later in the week through their weekly quiz to check if they have mastered this concept.  I will know the learning objective has been met when all students can show me on their assessment that they are able to add fractions with same and different denominators.


Standards:

N.FL.07.08- Add, subtract, multiply, and divide positive and negative rational numbers fluently.

A.PA.07.11- Understand and use basic properties of real numbers: additive and multiplicative identities, additive and multiplicative inverses, commutativity, associativity, and the distributive property of multiplication over addition.
Technology Research Tools: 
1. Use a variety of Web search engines to locate information.

7. Evaluate new technology tools and resources and determine the most appropriate tool to use for accomplishing a specific task.

The benefits of using technology:  Technology will be used to enhance this lesson by showing students why the denominator is not added during the whole addition of fractions process. By showing examples of adding fractions on the website, http://www.visualfractions.com/AddEasyCircle.html it will give students a visual of why the denominators of fractions that are added must be the same, and when they are the same, you cannot add them together. For example, if I am adding 2/5 + 1/5, I want to find out how many 5ths I have in all, not how many 10ths.  Students have a tendency to want to add the denominators of fractions; however, www.visualfractions.com shows why the denominator needs to be the same to start off with, and stays the same after the fraction is added.  This is a common problem when students are learning how to add fractions.  Also, by using technology, I am giving students the opportunity to visually see what is happening when fractions are added.  I think showing students’ parts and wholes are a good way to show students how to add fractions.  Plus, by introducing students to these different websites, I am giving them a place they can go to for help with this concept when they are not at school.

TPACK Analysis:
1. Content (C): Adding fractions and mixed numbers.

2. Pedagogy (P): I teach by using multiple representations including lecture, notes, visual representations, step-by-step instructions, and students as teachers.
3. Technology (T): Computer, Elmo, screen projector, and math websites, including, http://www.mathplayground.com, www.math.com, http://www.helpwithfractions.com/fraction-calculator.html, http://www.visualfractions.com/AddEasyCircle.html 
4. Content Knowledge (CK): I know a great deal about adding fractions and mixed numbers because this is my sixth year teaching this content.  Also, I am a math major, I read literature to improve my math skills and teaching, I look for math resources, and I also attend workshops and trainings.

5. Pedagogy Knowledge (PK): One major instructional technique I use in my teaching is routine.  When students come into my class they know that we will complete warm-up problems, take notes on the topic for the day, complete examples, use some sort of technology (video, virtual manipulatives, websites, etc.), and I will assign  the homework.  I feel students have an easier time understanding things when they have a routine to follow.  Plus, it keeps both me and my students on track to accomplish our goals for the class period.

6. Technology Knowledge (TK): I have used these websites many times over the years so I can navigate through them effortlessly.  Also, I use my computer, Elmo, and projector everyday so I am very comfortable using all of this technology.

7. Pedagogical Content Knowledge (PCK):  I have found where students learn and understand best when I use multiple representations to teach fractions.  This would include lecture, notes, visual representation, allowing students to teach examples, and step-by-step instructions.  

Students seem to learn easier when they can visually see what is going on with fraction pieces and how they come together, or how they divide, and I am able to show students a visual through the various websites that I use such as www.mathplayground.com, or www.visualfractions.com.  

When I lecture, I use the Elmo so students can write step-by-step notes on how to solve problems.  By doing this, they have a reference to look back on for exactly how to solve each problem.  In this lesson students will take notes on how to add fractions and mixed numbers.  If they are working on examples later, they can look back in their notes for a reference of how to add fractions and mixed numbers.

Along with step-by-step instruction, students write down definitions, examples, and other important information.  I have evidence to support my decisions because I have seen first-hand how having something to look back on (notes, handouts, worksheets, websites, etc.) helps students activate their prior knowledge on a topic, thus helping students to be successful.
8. Technological Content Knowledge (TCK):  The particular technologies I am using for this lesson include my teacher computer, Elmo, projector and screen, and specific math websites.  This technology is best suited for addressing the content because this is what I am able to effectively use due to space and time constraints.  I can integrate technology and make the lesson meaningful because I am able to keep the lesson moving by having a plan of showing the adding fractions and mixed numbers math video, then showing each website along with the examples.  Due to limited space, filled classes, and little time, teaching through my computer, Elmo, and projector is the best way I can efficiently use technology in my classroom.  I know it is effective because students enjoy the websites I use and they tell me they even use them at home.
9. Technological Pedagogical Knowledge (TPK): The technologies I am using, which include my computer, Elmo, projector and screen, and specific math websites, change the teaching and learning in this lesson because it adds another dynamic in the classroom.  No longer is it just a teacher-student learning experience, it is now a teacher-student-technology focused learning experience.  

In the lesson I introduced the topic, and then students watched a short video online of how to add fractions and mixed numbers.  After, we took step-by-step notes; we then looked at the specific websites for more information and examples.  Next, students completed examples from the textbook or a worksheet.  Last, students were able to come up to the Elmo and teach examples to the rest of the class.  

By using a mix of traditional teaching and learning with technology, the technology aspect makes the lesson more engaging.  My students are evidence of this as they have shown me they can focus better when I use technology in my lesson.
10. Technological Pedagogical Content Knowledge (TPCK):  The content I am teaching, which is adding fractions and mixed numbers, is best understood when I use multiple representations (pedagogy).  This may include lecture, notes, step-by-step instruction, and technology.  For this lesson, I have found using my computer, Elmo, projector and screen, and various math websites (technology) were the most effective because I could utilize those technology tools in so many ways.

Through the computer, Elmo, projector and screen, I could write notes, step-by-

step instructions, show examples, etc.  Through various math websites, I could show students images of different fractions, show videos, and do other activities such as use the online adding fractions calculator.

By using different representations, students are able to learn through different methods, thus meeting the needs of different learning styles. Another benefit of using these websites is that students are able to use them at home provided they have a computer with Internet access.


The evidence I have to support this is the fact that students are more engaged when I incorporate both traditional teaching and technology because they can retain information longer and explain concepts better.  They have proved this through examples, quizzes, tests, and teaching and explaining concepts to the rest of the class using the Elmo.

Lesson Plan Number 3


Teacher/Author: Erica Brown
Subject Area: Mathematics
Grade Level: 7th 
Time: One class period (53 minutes)
Unit Title: Fractions
Lesson Title: Dividing Fractions and Mixed Numbers

Objectives: 
1. Students will be able to divide fractions.

2. Students will be able to understand that to divide a fraction you multiply by the reciprocal.
3. Students will be able to write the reciprocal of a fraction. 
4. Students will be able to divide mixed numbers.

5. Students will be able to turn a mixed number into an improper fraction so they can divide.

Classroom Layout and Grouping of Students:


In this class, students sit at tables, each table holding two students.  My classroom is very small and each class period has 30 or more students so there cannot be much movement in my classroom.  Also, it is very difficult to get my classes into the computer lab so I will be teaching this lesson in my classroom using my teacher computer, Elmo, and projector.


Students’ Present Level of Performance and Skills:


To be successful in this lesson, students must have previous knowledge of fractions including the parts of a fraction (numerator, denominator).  Students must also have knowledge of how to multiply numbers.

Adaptations for Special Learners:


Each lesson is adapted for special education students in a few different ways.  One, I have a special education teacher in my classroom to read anything that needs to be read to individuals.  Second, notes are available for students to follow along with so they do not have to take their own notes.  Third, students’ assignments may be shortened if needed.


Materials/Resources Needed:
· Students will need their notebooks to take notes, a pencil, and their math textbook.  The lesson will be taught in the math classroom which consists of one teacher computer, a ceiling projector, and an ELMO.  Students will be seated during this lesson taking notes and doing example problems individually.

· The teacher will need a computer, projector, and a math textbook.  I will be the only teacher in the room; there will be no other teachers to help me troubleshoot.

· Websites needed: 

· http://www.mathplayground.com
· http://freeonlinecalculator.net/calculators/math/fractions.php
· http://player.discoveryeducation.com/index.cfm?guidAssetId=604cdfe0-b202-49d8-b599-5c53ca347a55&blnFromSearch=1&productcode=HUB
· http://www.coolmath.com/prealgebra/01-fractions/fractions-16-dividing-01.htm
· http://www.math-drills.com/fractions.shtml (I found this great site for a ton of fractions worksheets!)

· http://www.visualfractions.com/DivideCircle.html
Anticipatory Set:  To begin our lesson for the day, I will show students the website, http://www.coolmath.com/prealgebra/01-fractions/fractions-16-dividing-01.htm on my ceiling projector.  I will go to the lesson, “How to divide fractions,” and we will talk about how dividing fractions is the same as multiplying by the reciprocal.  After we activate prior knowledge of dividing fractions, I will introduce the objectives for the class period.
Description of Lesson:  Our objective for the class period is learning how to divide fractions and mixed numbers.  Students will be able to write the reciprocal of a fraction, and with the reciprocal they will multiply the original fraction to the reciprocal to get an answer.  Students will also be able to turn a mixed number into an improper fraction so they are able to divide.  By the end of this lesson, students should be able to teach their classmates how to divide a fraction and a mixed number.  Students should also realize that in order to divide fractions, one actually has to multiply by the reciprocal.
Input:  Through www.unitedstreaming.com, I will show the students a segment from the “Math Mastery: Fractions” video titled, “Lesson 10: Dividing Fractions,” at http://player.discoveryeducation.com/index.cfm?guidAssetId=604cdfe0-b202-49d8-b599-5c53ca347a55&blnFromSearch=1&productcode=HUB.  As a class, we will review the basics of how to divide fractions.  The basics of dividing fractions include; knowing how to write a reciprocal and multiplying by the reciprocal.  (The students will not be able access this video at home because they need a password).
Model:

1. I will show students the website, www.mathplayground.com, in which I will play a short instructional video of how to divide fractions.
2. After the short video is over, I will model note-taking skills to the students.  Through this modeling, students will take notes on how to write the reciprocal of a fraction, how to turn a mixed number into an improper fraction, and how to divide fractions.
3. I will also model examples of dividing fractions and mixed numbers that students can follow along with and solve.
Check for Understanding:  During note-taking, we will do many examples of writing the reciprocal of a fraction, turning a mixed number into an improper fraction, and multiplying by the reciprocal in order to get the answer to a fraction division problem.  I will ask for volunteers to tell me what the reciprocal of a fraction is and I will also ask for volunteers to walk me through the steps of turning a mixed number into an improper fraction.  In addition, I will walk around the classroom while students are doing examples.  By walking around the room I can get an idea if students are grasping the concept or not.
Guided Practice:  For the remainder of the class period students will complete example problems from a worksheet.  I will also introduce students to the online dividing fractions calculator at, http://freeonlinecalculator.net/calculators/math/fractions.php.  Through this calculator students can check their answers to see if they have divided each fraction correctly.  Since we will be ending the fractions unit soon, it is also a good time for me to remind students that not only can they use this calculator to divide, but they can use it to add, subtract, or multiply fractions.  This will be a good review tool to help them study for the fractions unit assessment.  Students will also be allowed to come teach problems from the worksheet on the ELMO.  If time allows, we will also complete example problems on http://www.visualfractions.com/DivideCircle.html, which will give students a visual of what dividing fractions looks like.
Closure:  Upon completion of the lesson, I will review the objectives for the day, and I will ask students how they feel about dividing fractions and mixed numbers by using the “thumbs” method.  Thumbs up if they understand it; thumbs down if they don’t understand it; thumbs in the middle if they semi-understand it.  Students will then be assigned homework problems for more practice.
Independent Practice/Student Products: Students will complete practice problems out of their textbook for homework.  Homework is due back to school the next day.  
Assessment: Students will be assessed on this topic later in the week through their weekly quiz to check if they have mastered this concept.  I will know the learning objective has been met when all students can show me on their assessment that they are able to divide fractions and mixed numbers.


Standards:

N.FL.07.08- Add, subtract, multiply, and divide positive and negative rational numbers fluently.

A.PA.07.11- Understand and use basic properties of real numbers: additive and multiplicative identities, additive and multiplicative inverses, commutativity, associativity, and the distributive property of multiplication over addition.
Technology Research Tools: 


1. Use a variety of Web search engines to locate information (We will use the projector and my teacher computer to search on Goodsearch or Google to look for other websites that are relevant to dividing fractions).

7. Evaluate new technology tools and resources and determine the most appropriate tool to use for accomplishing a specific task.

The benefits of using technology:  Since this is one of the very last lessons in our fractions unit, technology will mostly serve as a reminder to how many useful websites there are available to study and practice fractions.  Over the course of this unit, students should be very familiar with www.mathplayground.com, www.coolmath.com, www.visualfractions.com, www.freeonlinecalculator.net, and other websites used during this unit.  My hope is that students become comfortable enough with using these websites that when they are outside of school and cannot figure out a problem, they look to these technology resources for help.

TPACK Analysis:

1. Content (C): Dividing fractions and mixed numbers.
2. Pedagogy (P): I teach by using multiple representations including lecture, notes, visual representations, step-by-step instructions, and students as teachers.

3. Technology (T): Computer, Elmo, screen projector, and math websites, including, http://www.mathplayground.com, http://freeonlinecalculator.net/calculators/math/fractions.php, http://player.discoveryeducation.com/index.cfm?guidAssetId=604cdfe0-b202-49d8-b599-5c53ca347a55&blnFromSearch=1&productcode=HUB, http://www.coolmath.com/prealgebra/01-fractions/fractions-16-dividing-01.htm

HYPERLINK "http://www.math-drills.com/fractions.shtml"
http://www.math-drills.com/fractions.shtml, and http://www.visualfractions.com/DivideCircle.html 
4. Content Knowledge (CK): I know a great deal about dividing fractions and mixed numbers because this is my sixth year teaching this content.  Also, I am a math major, I read literature to improve my math skills and teaching, I look for math resources, and I also attend workshops and trainings.

5. Pedagogy Knowledge (PK): One major instructional technique I use in my teaching is routine.  When students come into my class they know that we will complete warm-up problems, take notes on the topic for the day, complete examples, use some sort of technology (video, virtual manipulatives, websites, etc.), and I will assign  the homework.  I feel students have an easier time understanding things when they have a routine to follow.  Plus, it keeps both me and my students on track to accomplish our goals for the class period.
6. Technology Knowledge (TK): I have used these websites many times over the years so I can navigate through them effortlessly.  Also, I use my computer, Elmo, and projector everyday so I am very comfortable using all of this technology.

7. Pedagogical Content Knowledge (PCK):  I have found where students learn and understand best when I use multiple representations to teach fractions.  This would include lecture, notes, visual representation, allowing students to teach examples, and step-by-step instructions.  

Students seem to learn easier when they can visually see what is going on with fraction pieces and how they come together, or how they divide, and I am able to show students a visual through the various websites that I use such as www.mathplayground.com, or www.visualfractions.com.  

When I lecture, I use the Elmo so students can write step-by-step notes on how to solve problems.  By doing this, they have a reference to look back on for exactly how to solve each problem.  In this lesson students will take notes on how to divide fractions and mixed numbers.  If they are working on examples later, they can look back in their notes for a reference of how to divide fractions and mixed numbers.

Along with step-by-step instruction, students write down definitions, examples, and other important information.  I have evidence to support my decisions because I have seen first-hand how having something to look back on (notes, handouts, worksheets, websites, etc.) helps students activate their prior knowledge on a topic, thus helping students to be successful.
8. Technological Content Knowledge (TCK):  The particular technologies I am using for this lesson include my teacher computer, Elmo, projector and screen, and specific math websites.  This technology is best suited for addressing the content because this is what I am able to effectively use due to space and time constraints.  I can integrate technology and make the lesson meaningful because I am able to keep the lesson moving by having a plan of showing the dividing fractions and mixed numbers math video, then showing each website along with the examples.  Due to limited space, filled classes, and little time, teaching through my computer, Elmo, and projector is the best way I can efficiently use technology in my classroom.  I know it is effective because students enjoy the websites I use and they tell me they even use them at home.
9. Technological Pedagogical Knowledge (TPK): The technologies I am using, which include my computer, Elmo, projector and screen, and specific math websites, change the teaching and learning in this lesson because it adds another dynamic in the classroom.  No longer is it just a teacher-student learning experience, it is now a teacher-student-technology focused learning experience.  

In one of my graduate courses, I read an article called, “Engage Me, or Enrage Me,” in which the author pointed out that students need to be constantly engaged to learn.  By using all of the technologies in this lesson, students can shift their focus a few different times so they stay engaged.  In the lesson I introduced the topic, and then students watched a short video online of how to divide fractions and mixed numbers.  After, we took step-by-step notes; we then looked at the specific websites for more information and examples.  Next, students completed examples from the textbook or a worksheet.  Last, students were able to come up to the Elmo and teach examples to the rest of the class.  

By using a mix of traditional teaching and learning with technology, the technology aspect makes the lesson more engaging.  My students are evidence of this as they have shown me they can focus better when I use technology in my lesson.
10. Technological Pedagogical Content Knowledge (TPCK):  The content I am teaching, which is dividing fractions and mixed numbers, is best understood when I use multiple representations (pedagogy).  This may include lecture, notes, step-by-step instruction, and technology.  For this lesson, I have found using my computer, Elmo, projector and screen, and various math websites (technology) were the most effective because I could utilize those technology tools in so many ways.

Through the computer, Elmo, projector and screen, I could write notes, step-by-

step instructions, show examples, etc.  Through various math websites, I could show students images of different fractions, show videos, and do other activities such as use www.visualfractions.com to see if we are dividing fractions correctly.

By using different representations, students are able to learn through different methods, thus meeting the needs of different learning styles. Another benefit of using these websites is that students are able to use them at home provided they have a computer with Internet access.


The evidence I have to support this is the fact that students are more engaged when I incorporate both traditional teaching and technology because they can retain information longer and explain concepts better.  They have proved this through examples, quizzes, tests, and teaching and explaining concepts to the rest of the class using the Elmo.

