Maria Cioban

EDT 514

TPACK Lesson Plans

Unit plan: Solve linear equations

Subject: Algebra 1

Grade level: 9th graders

Goal: Solve multi-step equations and apply them to real life situations

Learning objectives: 

1. The students should be able to know the meaning of an equation.

2. The students will be able to know the opposite operations and where to use them.

3. The students would be able to solve one step equations and demonstrate them using the Smart Board. 

4. The students would be able to apply the knowledge acquired in past lessons on solving equations (solving one-step and two-step equations).

5. The students would be able to compare the necessarily steps in solving one and two step equations with the steps for solving multi-step equations. 

6. Students would be able to generate the main steps of solving multi-step equations. 

7. The students would be able to apply the knowledge acquired in past lessons on solving equations (solving  multi step equations).

8. The students would be able to use cross multiplication methods to solve proportions.

9. The students would be able to use the graphing calculators to check their solution. 

Characteristics of Students:


There will be about 34 to 100 students in a total of 3 classes. The classes have an equal make up of White Caucasian and African-american and a few students with a Hispanic and Indian background. Most of them are 9th graders and among them there are students that failed Algebra 1 before and needed to retake it to fulfill a state requirement. 

Instructional Procedures 

 Content instruction would be presented to the students using the Smart Board. I will demonstrate the procedures using the Smart Board and the projector to prepare the students for the activities. Students would be using the Smart Board to solve the problems given for practice at the beginning of the chapter. They would also use computer lab to practice solving equations using the equation simulator. The graphing calculator would be used to check their work after the teacher demonstrates the procedure in front of the class. 

Materials, Resources, and Technology 

- Smart Board

- projector

- computer with internet access

- computer lab

- graphing calculators

- overhead projector tools for the graphing calculators

- instruction sheet and directions

- educational websites

Assessment Strategies  

Students would be assessed on classroom practice, warm ups, homework, quizzes, projects and tests. 

Formative assessment will be used by the teacher to determine where the students are lacking. Once this is established the teacher would be able to readjust their instruction to match the needs of the students. The assessments are created to support instruction and help students self-evaluate since the teacher's comments are not meant to have a grade. They are meant to help students improve, see their mistakes and practice the objectives correctly.  

- warm ups

- show of hands

- have students come at the Smart Board and work out a problem

- ticket out the door/practice collected at the end of the hour

Summative assessment would be used to characterize the students by their ability. These forms of assessment are created to see if the students learned what they were supposed to learn. These assessments are give for a grade and are meant to be final. 

- Homework

- Quizzes

- Tests

Lesson Plans 

Lesson Plan 1

Title: Solve one-step equations

Author: Maria Cioban

Grade: 9th – Algebra 1

Time: 1 class period

Standards:

a. Standard A1: Expressions, equations and inequalities

A1.2 Solutions of equations and inequalities (linear, exponential, logarithmic, quadratic, power, polynomial, and rational)

A1.2.3 Solve linear and quadratic equations and inequalities, including systems of up to three linear equations with three unknown. Justify steps in the solutions, and apply the quadratic formula appropriately. 

Creativity and Innovation


Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology. Students use models and simulations to explore complex systems and issues.

- Identify a complex global issue, develop a systematic plan of investigation, and present innovative sustainable solutions.

- Create media-rich presentations for other students on the appropriate and ethical use of digital tools and resources.

Objectives: 

1. The students should be able to know the meaning of an equation.

2. The students will be able to know the opposite operations and where to use them.

3. The students would be able to solve one step equations and demonstrate them using the Smart Board.

Pre-knowledge:

Students need to be able to use the 4 basic operations, understand the term variable, and know how to find the opposite of a number. 

Overview:


During this class period the students would be reviewing the 4 basic operations and their opposites. The teacher would give real life examples to students in order to show what an “opposite” is and how is being used in mathematics especially in solving an equation. After the teacher presents the lesson about solving one step equations using a balance scale on the Smart Board, the students would practice on their own in the groups using a paper scale and paper numbers. The desks would be arranged in groups of 3 and the students would be able to check their answers with their classmates. The teacher would select the students seats in order to better manipulate the knowledge levels but also to help the students who are struggling by pairing them with the best students in the class. Some of the problems they would be working on would be individually but they could check their work with the students in their groups. As they would be working, the teacher would call on one student from each group to come and put one problem on the Smart Board. This would happen as they are working on the practice, not all students at the same time. There would be no other person in the room, but the teacher.  


In order for the students to be productive and able to use the Smart Board, the teacher should explain a few basic rules about the Smart Board. One of them should be how to write on it. The teacher should show the students that in order to write on the board only the tip of the Smart Board pen needs to touch the board. The students should have no problem with such directions. 


Using the Smart Board in this particular lesson helps the students visualize the balance scale and are able to understand the major concept needed in solving an equation: what you change on one side of the equations needs to be changed on the other in order for the balance scale (equal sign) to be balanced. The students would be able to see how to solve an equation virtually from their desks and be able to create the same setting on their desk with the provided paper balance scale and paper numbers/letters. The lesson using the Smart Board improved the students ability to understand the concept of solving equations beyond the steps that are required. The students would see the  reason why we use the opposite operation to solve for x (the missing variable). 


The virtual balance scale helps me present the lesson in a different way. Most students have a hard time understanding the concept of solving an equations and they have a harder time memorizing the steps to solve them. By using the scale, the students see the reasons why equations are solved in this particular way. Without the balance scale the teacher would have to input more effort in giving multiple real life examples for the students to understand. Some students have a hard time focusing when a teacher talks for a long period of time. Since they have the paper balance scale in front of them and the big picture they are more likely to follow directions and participate in solving the practice problems. 


As I was playing with the Smart Board a few days ago I found out a few new tools that are available with the Smart Board that I did not see before. The tools I found were not only to teach equations but also to teach graphing and transformations, ordering numbers and algebra tiles, a timer and other simulations. I believe the students are able to see the differences I am talking about in class just by following a simulation or a video and understand the idea that I would have explained in 5-7 minutes. 

Material, Resources and Technology:

· Smart Board (for the equation simulation and students' work)

· computer

· projector

Assessment Plan:

The students would be doing practice in class after the material was taught. In order to assess if the students understood the material and know how to solve a one step equation, the teacher would collect their work before they leave. This is one way to use formative assessment. The teacher would check the practice the students did and create a warm up based on the results. The next day students would walk in and expect a warm up on solving one step-equations. They would take a few minutes to solve the problems and the teacher can check by show of hands how many people got the correct answer. Based on the number of hands the teacher could have a pretty good idea if the students know it or not. 

Supplemental activities: Homework, practice in class on paper and on the Smart Board. 

Adaptations:  

 
This lesson plan in based on multiple learning styles. It uses visual materials, involves working in groups and students actively working on the Smart Board. The students are able to ask questions in class and feel comfortable because they have a partner to work with. The active students would be more than happy to help others and to get out of their seat to work a problem on the board. 

Student products: See attached scanned picture. 
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Explain TPACK

1. Content (C) – learning how to solve a one step equation

2. Pedagogy (P) – group work

3. Technology (T) – Smart Board

4. Content Knowledge (CK) – How much do you know about the content being learned and taught? 

- I graduated from Eastern Michigan University with a Bachelor in Science - Secondary Mathematics. That certifies me as a math teacher able to teach 6th through 12th grade. 

5. Pedagogy Knowledge (PK) – What are the instructional techniques or methods used in this lesson and how it’s related to the nature of the students, lesson planning and implementation, classroom management, and evaluation of student learning? 

- I used the group work strategies to teach and practice the content. The students I have in the classes are of different achieving levels. Some are great achievers and understand the material faster than others. Tthere are some that need more time to accomplish the same goal. I picked the groups that students should be in. This gave me the possibility to place high achieving students with low achieving students and let them explain to each other how to solve equations. I found out that sometimes the high achieving students explain the content to other students in such a way they could understand it. The students are more open to knowledge if it comes from someone their own age. The students would be involved in the process of learning, therefore there will be fewer classroom management problems. If these arose I could easily address them since I would be walking around the room.

6. Technology Knowledge (TK) – What do you know about the technology used in this particular lesson?

- I used the Smart Board in my classroom for about 2 years now. I took a training class during our PD day a few years ago and I found the tool very useful, the presentation gave me a lot of useful ideas for my classroom. Currently, I am familiar with the tools in has, the problems someone could encounter but also the benefits of having it in the classroom. The students are also familiar with it because they saw how it works, they asked questions about it, they wrote on it before (most of the times their name). 

Demonstrate how each lesson plan addresses the “complex interplay” between Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and Technological Pedagogical Content Knowledge (TPACK).

7. Pedagogical Content Knowledge (PCK) – How do you know that this particular pedagogy is applicable to the content you are teaching?  Do you have any evidence to support your decision?

- In algebra 1, the content we are teaching could be easily taught with a multitude of techniques because it a basic subject. The reason I picked group work for this lesson is that students who pick up the content faster could help the other students in their group. In the same time they are practicing the objectives themselves by teaching it to someone else. Equations are one part of the algebra the students would depend on in future math classes. It is great to see some of the good students be a teacher and a student at the same time, expanding their knowledge of the material and understanding it at a deeper level. There are many studies done on collaborative work and most of them acknowledge that is beneficial in the long run; the students are understanding it better; and are able to retain the knowledge for longer periods of time. 

8. Technological Content Knowledge (TCK) – How do you know that this particular technology is best suited for addressing the content learned and taught? Do you have any evidence to support your decision?

- During the lesson, I showed the students a simulation of a balance scale and how it affects and equation. The balance scale is an interactive tool that the Smart Board has. It helped the students visualize what an equal sign means, what happened when one side is changed and what they need to do to bring it back to balance. I could have found other ways to explain it and let the students visualize it themselves but we all know that some students have a really hard time with that. This tool gave me the possibility of having everyone seeing what an equation is and how it is related to real life applications. Moreover, I was able to reach more students by using the Smart Board interactive activity which helps with different learning styles. Studies show that there are children that have different learning styles and we as teachers need to focus on teaching using different styles in order to reach as many students as possible.

9. Technological Pedagogical Knowledge (TPK) – How will this particular technology change the teaching and learning process when it's used in the classroom? Do you have any evidence to support your decision?

- The technology helped the students visualize the balance scale and how it relates to equations. The content is presented in a real life scenario that most students are incline to understand better than a few numbers on the board and the steps required to solve them. Since the students came up at the board and presented their work, the students made sure they did the problem correctly. This means they would check their work with their partners or me. This gave them confidence that they did it correctly and even if they missed something while solving the equation the partner would correct them and when they came at the board they knew they have the right answer. Students were excited to write on the Smart Board. The attitude helped the students work out more problems. Practice makes perfect.

10. Technological Pedagogical Content Knowledge (TPACK) – What is your basis of teaching this particular content through this particular pedagogy where you use this particular technology? Do you have any evidence to support your decision?

· The traditional way of explaining equations is a great foundation for the use of technology and other pedagogical techniques. I believe that even though most of us think traditional teaching is of the past, I have to argue that if we are not teaching the traditional way as a foundation for solving equations, the new methods have fewer chances of helping the students in the future due to the absence of the foundation. The pedagogy used to teach the content helped students support one another knowing that they have a partner to verify their answer with. The technology supported the content using a visual representation of the content for a better understanding and gave the students real life examples where equations could be used.

Lesson Plan 2

Title: Solve multi-step equations

Author: Maria Cioban

Grade: 9th

Subject: Algebra 1

Time: 1 class period

Standards:

a. Standard A1: Expressions, equations and inequalities

A1.2 Solutions of equations and inequalities (linear, exponential, logarithmic, quadratic, power, polynomial, and rational)

A1.2.3 Solve linear and quadratic equations and inequalities, including systems of up to three linear equations with three unknown. Justify steps in the solutions, and apply the quadratic formula appropriately. 

Creativity and Innovation


Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology. Students use models and simulations to explore complex systems and issues.

- Design, develop, and test a digital learning game to demonstrate knowledge and skills related to curriculum content.

Objectives: 

1. The students would be able to apply the knowledge acquired in past lessons on solving equations (solving one-step and two-step equations).

2. The students would be able to compare the necessary steps in solving one and two step equations with the steps for solving multi-step equations. 

3. Students would be able to generate the main idea of solving multi-step equations. 

Pre-knowledge: Students should be able to solve one and two step equation, understand the concept of an equations and the goal for solving them (variables on one side and numbers on the other side of the equal sign). The students should be able to add like terms and use the distributive property. 

Overview:

During this class period the students would be in the computer lab using the simulation on solving multi-step equations. The teacher would give specific instructions to students as far as what site to visit and what buttons to click. It would look like this:

Turn on your computer and log in

Username: last name first initial of your first name first initial of your middle name

Password: your student ID number

Open Internet Explorer 

Type www.google.com

 HYPERLINK "http://www.google.com/"
  in the address bar
In the search bar type: National Library of Virtual Manipulatives

Select the square Algebra 9 – 12

Click on Algebra balance scale -negatives

Follow the instructions on the sheet – see below


After the students get to the page and start looking at the simulation, they would be required to write down on a piece of paper all the problems that were simulated including the steps they took towards solving the equation and the answer they received after applying the steps. Since the students are transferring the information from a simulation on the computer to paper and they see what effect the step they took has on the equation, they are more likely to understand the necessary steps. This activity is designed for students to work individually. The teacher would be there to supervise the students and help them if necessary. In order for the students to be able to participate in this activity, they would need to know basic information about computers and how to operate them. Most students would be able to do this activity without any help from the teacher but in case someone needs help the teacher should be there. A few problems that the teacher should be aware of are for the students to be able to login on to the computer. Some students may not have an account or they forgot their password. If the teacher is able to call the IT department they would be able to help them on the spot. On the same page students would not know what to do when they get to the website and in this case it would be great to have the teacher show the students in class, before they go to the lab, how to use the simulation. 


This type of activity would enhance the students' learning and would help the visual learners see the effects of changing an equation. This simulation helps the students understand the importance of the order in which certain steps are achieved and by writing each problem down including the steps, the mechanics of solving an equation would be easily understood when the teacher would present the information in class. This simulation gives the students an opportunity to see what they are doing wrong when solving an equation and what happens to the balance scale when they take the wrong route in solving an equation. Some students would add instead of subtract and the simulator performs the operation and it does it correct. In this case the student is able to see what they did wrong and what it means when a step is done wrongly. The teacher is unable to do so in class. When a teacher shows the students examples and explains the concepts the problems are always correct following the steps. In this case the students are not able to see what happens if they do something wrong. 


I have done this activity before but it was unsuccessful because I did not plan it well enough. The students guessed on the simulator until they got the right answer without learning what happens and why the simulator does what is does. I have learned that in order to use technology to its fullest there needs to be a lot of planning, anticipating what could go wrong and be able to see if the students understand it or not. I knew that this activity would help the visual learners understand the material better but it had to be planned out before the learning could occur. Any technology has its advantages if it is used properly and is in the detriment of students' learning if is not.

Name:_____________________________________ Date: _____________ Hour: ___________

Solving multi step equations using the simulator

Directions: As you are working on the simulator, please write all the problems you are working on with ALL the steps you perform until you get the answer. 

	 Example:

4x – 9 = 3x + 7

     +9          +9

4x       =  3x + 16

    -16            -16

4x – 16  = 3x

-4x               -4x

  -16     = -x

/-1             /-1

      16  = x
	Problem 1
	Problem 2

	Problem 3


	Problem 4
	Problem 5

	Problem 6


	Problem 7
	Problem 8

	Problem 9.


	Problem 10
	Problem 11


Materials, Resources and Technology: 

- Smart Board (for demonstration in class)

- projector

- Internet access – Internet webpage

- Computer/Computer lab

- copies of the instructions and worksheet

Assessment:


Since this activity is done at the beginning of the section, the teacher has a few possibilities to assess. First the teacher would collect the students worksheet with the problems they solve on the simulator. This would give the teacher a good idea how many people did the wrong steps before they got the answer but also if the students worked on the activity. Secondly after the teacher presented the material with examples in class, they would give the students a ticket out the door to see if the students understood the steps and if they are able to check their answers. Finally, the teacher would create a warm up for the students the next day and ask the students by the show of hands how many got the correct answer.

Supplemental activities: Homework and practice in the computer lab

Adaptations: 

For students with special needs, I would give the instruction sheet prior to the lesson and I would ask them to look it over at home or after school with me. I would encourage students to ask questions before the lesson in order to be able to be comfortable using the computer and the instruction sheet. I would seat these students close to some one who would be able to help them if I am helping someone else. 

Student work: See attached scanned picture. 
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Explain TPACK

1. Content (C)- solve multi step equations

2. Pedagogy (P) – computer lab equation simulator

3. Technology (T) – computer with internet access

4. Content Knowledge (CK) – How much do you know about the content being learned and taught?

- I graduated from Eastern Michigan University with a Bachelor in Science - Secondary Mathematics. That certifies me as a math teacher able to teach 6th through 12th grade.  

5. Pedagogy Knowledge (PK) – What are the instructional techniques or methods used in this lesson and how it’s related to the nature of the students, lesson planning and implementation, classroom management, and evaluation of student learning?

-  The equation simulator is an activity that helped the students understand what is happening when variables are moved on one side of the equal sign and numbers are moved to other side. It gave  the students a sense of what is happening when they make a mistake (add instead of subtract). The simulation is an activity done before the students are taught the material. This is part of the exploration of knowledge the students need to do before I, as a teacher, give them the steps to solve such an equation. It helped the students acquire the knowledge of how to solve a multi step equation on their own. Learning on their own means they would retain it for longer periods of time and they are more likely to understand it when it would be explained in class. Most students nowadays are used to being given the information without much thinking and they expect the teacher to do so. Since the simulator is helping the students realize how to solve an equation, they are more likely to understand the steps required to solve such a problem even if they do not know all the steps yet. 

6. Technology Knowledge (TK) – What do you know about the technology used in this particular lesson?

- I found out about the website from one of my teachers in college. I thought it would be a great tool for the students to use and I decided to play a little with it before I show it to the students. It is a user friendly website and pretty self explanatory on how to use it. 

Demonstrate how each lesson plan addresses the “complex interplay” between Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and Technological Pedagogical Content Knowledge (TPACK).

7. Pedagogical Content Knowledge (PCK) – How do you know that this particular pedagogy is applicable to the content you are teaching?  Do you have any evidence to support your decision?

- The students are already familiar with the concept of equation and how to solve one and two step equations. They should understand the major goal in solving an equation is to have variables on one side and numbers on the other in order to successfully solve the equation. This simulator supports and deepens this idea, it gives the students the possibility of seeing what happens when the wrong step is done. The activity shifts the responsibility from the teacher to the students to learn the steps on their own to solve multi steps equations and be self aware of the steps they are taking. The students are able to see what they did wrong and correct it appropriately. From my own experience, if I deducted the steps to solve something on my own I was more likely to understand the concept and be able to apply it in other instances as well. Furthermore, the knowledge that one learns by themselves is more likely to be retained for a long time. 

8. Technological Content Knowledge (TCK) – How do you know that this particular technology is best suited for addressing the content learned and taught? Do you have any evidence to support your decision?

- The simulator shows the students the correct answer even if they choose to do the wrong steps. For example, 2x – 5 = 3x + 9. In order to move 3x on the left hand side you need to subtract 3x from both sides. If the students would add 3x to both sides the computer simulator would add it correctly to get 5x – 5 = 6x + 9. This should open the students' eyes that they did something wrong and understand that they should have subtracted instead. Learning from ones mistakes should be a trait we want our students to know and apply. If they are self conscience of what they did wrong, when the material is taught in class they are more likely to remember the simulator and what they did wrong. It would help the students question their own work and that is great.

9. Technological Pedagogical Knowledge (TPK) – How will this particular technology change the teaching and learning process when it's used in the classroom? Do you have any evidence to support your decision?

- I choose this technology because it offers a great experience for the students and it starts building a good foundation on which the teacher could frame the rest of the content on. They could always go back to the simulation and explain to students why things happen in an equation this way and what are the reasons behind them. They could start a conversation about the steps involved in solving an equation which before could not be presented. When students are involved in an active discussion, they are more likely to attain the information not because the teacher said so but because they reached that conclusion together as a class. 

10. Technological Pedagogical Content Knowledge (TPACK) – What is your basis of teaching this particular content through this particular pedagogy where you use this particular technology? Do you have any evidence to support your decision?

· Knowledge is well attained when done by the particular individual. The more one learns on their own the better chances they have to be more interested in the material, learn at a different level and prepare themselves for a life where learning from your mistakes and others is a great trait to have. This technology helps the students understand the concept not because someone told them so but because they saw it themselves. The content would be the same throughout their entire math years but since they learn it themselves they know it and with every problem they do they deepen their knowledge. The simulator gave them the opportunity to visualize what happens and helped them master the concept it simulates.

Lesson Plan 3

Title: Cross multiplication technique

Author: Maria Cioban

Grade: 9th 

Subject: Algebra 1

Time: 1 class period

Standards:

a. Standard A1: Expressions, equations and inequalities

A1.2 Solutions of equations and inequalities (linear, exponential, logarithmic, quadratic, power, polynomial, and rational)

A1.2.3 Solve linear and quadratic equations and inequalities, including systems of up to three linear equations with three unknown. Justify steps in the solutions, and apply the quadratic formula appropriately. 

Critical Thinking, Problem Solving, and Decision Making


Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools and resources. Students:plan and manage activities to develop a solution or complete a project.

- Configure and troubleshoot hardware, software, and network systems to optimize their use for learning and productivity.

- Design, develop, and test a digital learning game to demonstrate knowledge and skills related to curriculum content.

Objectives: 

1. The students would be able to apply the knowledge acquire in past lessons on solving equations (solving  multi step equations).

2. The students would be able to use cross multiplication method to solve proportions.

3. The students would be able to use the graphing calculators to check their solution. 

Pre-knowledge: Students should be able to solve multi step equations with variables on both sides (this includes one step, two step, like terms, distributive property, multi step equations). Students should know what is a proportion and what it means when to proportions are equal to each other. 

Overview:

 
During this lesson the students would be using graphing calculators to check their work. The lesson would include solving proportions using multi step equations. The teacher would present the material giving an easy example for the students to understand how cross multiplication works followed by a more complex example. After the teacher solved an example on the board s/he would give the students a sheet with the steps on how to use the graphing calculator to check the proportion's solution. The teacher would have the overhead projector on with the graphing calculator showing on the board so everyone could see. The teacher would follow the exact steps written on the sheet the students have in front of them in order to demonstrate how to check their answers. As the students work on the practice, the teacher would walk around and help anyone that is struggling. The students would work individually in their own desks and are encouraged to check their answers with their neighbor. 


At this point in time, the students are aware how the graphing calculator works and where the buttons are. They have been using them since the beginning of the year. They would be able to follow simple instructions that are written on a cheat sheet (the instructions would include the button they need to press) and be able to follow the teacher's directions. The students need to use the graphing calculators before this lesson in order for them to be successful. For the students to be successful they need to understand what the STO=> button does on the calculator. The teacher would explain that the function of this key is to store the information you write first in for a variable. For example, 7 STO=> x means that the x has the value of 7 no matter what equation/expression you would use on the graphing calculator. The teacher would stress that they have to store the correct answer they receive and they have to do this every time they check their answer. 


Using the graphing calculators to check their answers, the students are able to see if they make a mistake and they could go back and fix it while there is still time. I think this method saves time on both teacher and student since the teacher doesn't explain anymore checking the solution by hand. Students have a hard time with the order of operations and they might make mistakes in checking the answer rather than solving the proportion wrong. The technology improved the learning for the students because they are able to catch their mistake. This technique is tremendously helpful on the unit test but more likely on the standardized tests. The time is limited for all tests and thus a graphing calculator that is used properly might help with the time constraint. The graphing calculator is a great tool to verify ones work. I changed my concept of having the students do everything by hand because I found a tool that might save time, and other mistakes that could affect ones work. Since most of our students have a really hard time with math, some small tips/tricks like this would save time and give the students opportunities to check their work and see how they are doing. 

Materials, Resources and Technology:

- Smart Board

- projector

- graphing calculator

- graphing calculator tool kit


Assessment:


The main idea for this lesson is to have the students make less mistakes on tests and quizzes because now they have the ability to check their work with the graphing calculator. They are able to go back if they do not receive a correct answer and find their mistakes. The students are able to self evaluate themselves and be able to analyze the steps they took to solve the proportions. By correcting their mistake the students are less likely to make that mistake again in the later problems. I would expect that there would be less mistakes done on quizzes and tests but also on the practice assigned in class. I would assess this by giving the students a formative assessment (ticket out the door) that would involve solving proportions and allowing the students to check their work using the graphing calculator. If the students improve their ability to solve proportions in comparison with past students from previous year that did not use this method, then the lesson was worth the invested time. One other way to check if the students are understanding the importance of checking is to assign similar problems the next day to see if the students remember how to check their work. This assignment would be collected and checked for mistakes. The teacher should also walk around and see (by observation) how many students are taking advantage of this method and how many are still doing their checks by hand. 

Cheat Sheet

Solve the proportion: 
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Ex: x = 8

Steps: 

1. 8 


2. Plug in your proportion using parenthesis



[image: image2.emf]5÷2







Press 1    
[image: image3.emf]20÷x


3. If the answer is 1 your solution for x is correct.

    If the answer is 0 your solution for x is incorrect. 


Supplemental activities: Homework and practice in class. 

Adaptations: 

Depending on the students' special needs, the teacher could enlarge the information sheet so the student is able to read. They could provide a picture of the calculator with the buttons highlighted in order to help the student see what buttons are required to press. If possible the teacher might give the students with special needs a calculator to take home and have for the semester. That way the student is familiar with the calculator and is able to do the activity. 

Student work: The activity was done on the graphing calculator. I do not have the software to generate the image presented on the main screen of the calculator. 

Explain TPACK

1. Content (C)- cross multiplication technique- checking their answers

2. Pedagogy (P)- check their answers 

3. Technology (T)- graphing calculator

4. Content Knowledge (CK) – How much do you know about the content being learned and taught?

- I graduated from Eastern Michigan University with a Bachelor in Science - Secondary Mathematics. That certifies me as a math teacher able to teach 6th through 12th grade. 

5. Pedagogy Knowledge (PK) – What are the instructional techniques or methods used in this lesson and how it’s related to the nature of the students, lesson planning and implementation, classroom management, and evaluation of student learning? 

- Before this lesson, I requested that the students show all the work for checking their answers on paper. Showing work on verifying the result was part of the problem and was graded accordingly. Since most of the standardized tests allow students with graphing calculators, I have decided to teach the students how to use it to check their work in a efficient manner. This instructional technique helps the students save time on standardized tests and helps them get better grades on the summative assessments since they are able to go back and correct their mistake. Most students are frustrated when there are many steps necessary to solve a problem and when I introduced the graphing calculator and explain how it should be used to check the work, the students were happy and relieved. They were less likely to make mistakes because they were able to check their work efficiently.  

6. Technology Knowledge (TK) – What do you know about the technology used in this particular lesson?

- I have been using the calculator since 12th grade. I am familiar with its benefits and I recognize its down falls. I believe the students need to know how to check their work by hand (that is the reason I introduced the graphing calculator option towards the end of the unit) but also be aware that there are other methods available to them. 

Demonstrate how each lesson plan addresses the “complex interplay” between Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and Technological Pedagogical Content Knowledge (TPACK).

7. Pedagogical Content Knowledge (PCK) – How do you know that this particular pedagogy is applicable to the content you are teaching?  Do you have any evidence to support your decision?

- In mathematics there are many ways to check your work. Either there is a program that does that for you, a real life application that you could report to verifying the information, and/or there is always the hardest one: going back to your problem, search in every step for the mistake and fixing it. This method not only helps the students in a class setting but it is a life long trait that they need to have. This applies in every day activities, problem solving situations and work related issues. Finding efficient ways to check your work is up to students but as a teacher I feel obligated to show them the options and let them decide which option they would like to choose.

8. Technological Content Knowledge (TCK) – How do you know that this particular technology is best suited for addressing the content learned and taught? Do you have any evidence to support your decision?

- Graphing calculators are allowed in most standardized tests and it is a great tool to have. It is used in most of the other math classes and the more knowledge the students have about it the better off they would be when tests come. This technology has been  the most evolving one in mathematics because the students could explore certain problems and deduct their answers on their own or have a better understanding of the content.  

9. Technological Pedagogical Knowledge (TPK) – How will this particular technology change the teaching and learning process when it's used in the classroom? Do you have any evidence to support your decision?

- The technology changes the learning process because it gives the students more time to do the practice correctly. There would be more problems do and this means the students deepens their understanding of solving equations. The technology finds a way to save time and accurately give the students an answer if they got the correct result or not. The time could be used for more instruction or more practice in order to help the students achieve. This decision is up to the teacher and what they consider necessary for his/her students. 

10. Technological Pedagogical Content Knowledge (TPACK) – What is your basis of teaching this particular content through this particular pedagogy where you use this particular technology? Do you have any evidence to support your decision?

- Checking ones work is an important characteristic that students should have. Find more efficient ways to check ones work is part of the journey of learning and as teachers we have the obligation to present all the possible way we know in order to give students a better understanding of their choices. The content is part of a traditional curriculum that was being taught before but in this case, the pedagogy and the technology support the content at a different level. Even thought I taught the students the traditional way of checking their work, I felt obliged to present new methods of doing the same things but in a more efficient way. All three components of TPACK are in harmony when the students understand the concept while exploring/discovering the knowledge behind the problems using the appropriate technology. 
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