Batoul Baydoun

EDT 514 Fall 09

a. Unit Title & Subject Area – 

Multiplication Facts - Mathematics

b. Grade Level – 
4th grade 
c. Goals – 
Understanding Multiplication Concept  
d. Learning Objectives – 
Students will be able to compute multiplication operation and solve problems with multiplications.   

e. Characteristics of the Students –
Students in this class are ESL learners.  The students are also of title one funding (low income families), and most students are below grade level in reading and comprehension.  All students are not proficient in the Academic English language.    The body of the students consists of those that were born in the States, others that have been in the States for at least 4 academic years and those that are new comers (new to the country).  

f. Instructional Procedures –

Using hands-on, visual and technology tools to learn and develop a deeper meaning along with an understanding of the multiplication concept.  

g. Materials, Resources, and Technology – 
During this unit plan it is advised to have a Promethean or any type of an interactive board.  Have students bring in an empty carton of eggs along with a bag of about 100 pieces of small items (used for counting).  Minimum of 4 Internet connected computer stations.  

h. Assessment Strategies – 
Students are assessed during activity engagement and responses as well products produced during lessons.  Students will make their own multiplication story problems to show their understanding of the multiplication concept.  

i. Lesson Plans – 
1. Lesson 1 Factors of whole numbers 

2. Lesson 2 Multiples of whole numbers
3. Lesson 3 Multiplication story problems
Lesson 1:  

a. Lesson Title –
Factors of whole numbers
b. Lesson Author – 
Batoul Baydoun
c. Grade Level / Subject Area – 
4th grade / Math

d. Time Allotted for Lesson – 
1 hour lesson

e. Short Description of Lesson – 
During this lesson all students will explore and learn what is a factor of a whole number.  They will use computer-animated software/game to find factors of numbers and practice their basic multiplication facts.  

f. Classroom Layout and Grouping of Students – 
During this lesson the students are partnered up and yet working as 2 whole groups to compete against one another (to increase motivation and engagement).

g. Grade Level Content Expectations – 
N.ME.04.04 Find all factors of any whole number through 50, list factor pairs, and determine if a one-digit number is a factor of a given whole number.
h. NETS•S (2007) Performance Indicators for the Grade Level – 

Technology Operations and Concepts:

Understand and use technology systems.
Digital Citizenship:

Exhibit a positive attitude toward using technology that supports    collaboration, learning, and productivity.

i. Instructional Objectives – SWBAT Find and list factor pairs of a whole number up to 50.  
j. Materials, Resources, and Technology – 
Projector screen is needed to display a video and the interactive activity. http://www.howcast.com/videos/1414-Basic-Math-Lesson-5-Factors-Multiples-and-Divisibility-Part-1
Index cards for each student.  

http://www.teacherled.com/resources/vennfactors/vennfactorload.html
At least 4 computer stations connected to the Internet
k. Students’ Present Level of Performance and Skills –Prior to this lesson students have learned the concept of multiplication through a hands-on activity using egg carton to make equal groups of small objects. Students have a basic understanding of what makes a multiplication sentence.  The terms multiples and factors were introduced briefly during the prior lessons.  

l. Instructional Procedures – 
To begin the lesson write/Display the word Factors of While numbers

Brain storm some students ideas and concepts of factors of numbers

Show the video, restate and confirm the concept of factors of numbers

http://www.howcast.com/videos/1414-Basic-Math-Lesson-5-Factors-Multiples-and-Divisibility-Part-1
Have students provide some examples refereeing back to the previous lesson of the egg carton of equal groups.

Establish partnerships and model roles of individuals during the activity

Explain that students will use the animated activity to practice and learn about common factors of some whole numbers.  

Model the use of cards to record and keep track of the factors of whole numbers during the activity.  

Divide class into 2 groups and explain that both groups will be competing to find the most common factors of numbers.  

Display the activity of multiples and have students explore how it works.  

http://www.teacherled.com/resources/vennfactors/vennfactorload.html
Students observe and explore the activity and then divide them into stations.

Students use the stations to match factors of numbers in the Venn diagram recording patterns between numbers and noting common factors among some whole numbers.   

Allow adequate time for students’ engagement and then reflect on the activity and the goals it helped them reach.  

Recap lesson and wrap up with a real life example for the usefulness of knowing factors of numbers.  

m. Supplemental Activities: Extensions and Remediation – 
After this lesson the activity of the factors is displayed on the classroom blog for students to practice on their own time. 

** Create a story using any digital tool to explain what are factors

n. Adaptations for Special Learners – 
As mentioned earlier all the students in this classroom are special needs (language).  To meet the needs of the students I use many language cues.  I explain concepts in native language and simplify language to Basic English.  I use the technology for visual and relating to real life experiences.   Animations are also another tool used to modify lessons to meet the needs of my students.  We work in small groups often and I make sure to give extra support to the new comers by modifying language related objectives.   

o. Assessment – 
The following day and after homework practice students are assessed on their understanding of factors by having them list the factors of some whole numbers.  Also the students will be assessed on the extended activity of making a short story to teach someone about factors. 

p. Student products – 
During this lesson the students created a list of factors for numbers 1-50.   The students also worked in groups to create a short story/example to explain what is a factor of a whole number.  
TPACK components lesson plan 1:
1. Content  
Factors of Whole Numbers
2. Pedagogy (P)
Use an interactive tool to match whole numbers with factors
3. Technology (T)
Using a video

Interactive board 

Internet resources
4. Content Knowledge (CK) –
1. Factors are the numbers we multiply together to create a product.  Learning the factors of numbers will help students in dividing whole numbers.  It is important to learn the factors of numbers for it’s usefulness in real life.  We deal with numbers daily and often do people have to make decisions on examples like; “how many cases of tiles can I buy if I have 54 dollars and each case is worth 6 dollars.”  

5. Pedagogy Knowledge (PK) – 

1. The students in my class are all ESL.  The concept term Multiples needs to be clarified and learned.  A short video with a real life example provides a meaningful experience and facilitates the understanding of the concept.  
2. As students develop an understanding of what the term represents.  They will engage in an interactive activity to practice matching whole numbers with their factors.  
3. The students use what they’ve learned about multiplication fact sentences and apply it during an activity to list the factors of whole numbers.  
6. Technology Knowledge (TK) –
1. During this lesson the video provides an example of real life animated examples.  
2. The interactive board facilitates the access to the technology and presenting it to the students. 
3. The interactive activity found online provides a quick practice of matching factors with the whole numbers.  It is enjoyable, engaging and provides a quick feedback for the students.  
a. 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) – 

Because the concept of multiples needs to be understood first and for most as a vocabulary, it is recommended to use an engaging tools to animate the term and display its various components (illustrations, examples and explanations).  The students must understand what is a factor and its relatedness to daily life situations.
8. Technological Content Knowledge (TCK) –
The video and the visual animation support the learning and understanding of the concept in a simpler and easier way.   Teaching through technology is student friendly and keeps students attentive for longer time.  
9. Technological Pedagogical Knowledge (TPK) 
The video and the interactive tool play different roles in this lesson.  The video provides a variation to a teacher led discussion also it provides an animation and an example that is possibly easier understood.  The interactive activity provides a medium for practicing.  The students will have to sort through numbers to identify those that are factors and those that are not.  Having the numbers available will be easier to carry on the activity as of generating from the mind.  The students as mentioned earlier are more attentive when using technological tools such as this student friendly and grade level appropriate animated tool. http://www.teacherled.com/resources/vennfactors/vennfactorload.html
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 content required by the students is to simply list all the factors of numbers from 1-50.  This could easily be done through a paper and pencil drill where students may lose interest and not make personal connection to the lesson.  The video provides an explanation of the concept of factors.  The discussion between the teacher and students using real life examples provides a meaningful lesson and motivator for learning the concept.  The activity allowed the students to interact with multiples of numbers as they selected the matching numbers and then wrote the list on their cards.  The extension activity provided a good assessment of students’ understanding of the concept.  I have taught this lesson in a previous year by just simply having the students use their multiplication facts table to list the factors.  The lesson and the concept was forgotten within few days.  As I taught this lesson the students were extremely enthusiastic to carry on the activity and carried on interesting discussions among their partners regarding the numbers and the relationship among them.  The students still are able to visit the classroom blog to use the animated activity and practice matching/listing the factors of specific whole numbers.  

Lesson 2:
a. Lesson Title – Multiples of Whole Numbers
b. Lesson Author – Batoul Baydoun
c. Grade Level / Subject Area – 4th grade / Mathematics

d. Time Allotted for Lesson – one class meeting/ 1 hr 

e. Short Description of Lesson – students explore the concept of multiples through a short video and engage in an interactive activity to practice matching numbers with their multiples.  

f. Classroom Layout and Grouping of Students – students are working as partners.  

g. Grade Level Content Expectations –
N.ME.04.05 List the first ten multiples of a given one-digit whole number; determine if a whole number is a multiple of a given one-digit whole number.  

h. NETS•S (2007) Performance Indicators for the Grade Level –
Technology Operations and Concepts

a. Understand and use technology systems.
Digital Citizenship

b. Exhibit a positive attitude toward using technology that supports collaboration, learning, and productivity

i. Instructional Objectives –
List the first ten multiples of numbers up to 10.  

j. Materials, Resources, and Technology – 
Interactive board/ display monitor with Internet connection

http://videos.howstuffworks.com/hsw/8987-discovering-math-factors-and-multiples-in-fair-rides-video.htm
3-4 computer stations with Internet connection

http://www.teacherled.com/resources/vennmultiples/vennmultipleload.html
k. Students’ Present Level of Performance and Skills –Prior to this lesson students engaged in an activity to practice and sort out factors of numbers.  Students also participated in an activity of making equal sets of objects to demonstrate the multiplication concept.  

l. Instructional Procedures – 
· Post/display the term Multiple engage class in a brief meaningful discussion of the term multiple of object and numbers.  

· Show video and recap the usefulness of learning one’s multiples of numbers in real life situations. http://videos.howstuffworks.com/hsw/8987-discovering-math-factors-and-multiples-in-fair-rides-video.htm
· Discuss examples provided by the video 
· Explain to students the following activity expectations.  Remind them of factors activity lesson and explain that they will engage in similar activity where students will partner up to find multiples and common multiples between certain numbers.  Students record interesting patterns in their journal along with a short explanation and reasoning.  
· Students look for patterns among numbers and multiples as they engage in the interactive activity provided by: http://www.teacherled.com/resources/vennmultiples/vennmultipleload.html
· Guide students and partners into meaningful discussion as partners work in their stations and record interesting facts in their journal. 
· Students are encouraged to share and discuss what they found interesting during this activity.  
m. Supplemental Activities: Extensions and Remediation – 
Students are guided to visit the classroom blog to access and use the activity from a home station.  

Students make a list of multiples of numbers using a digital media (Powerpoint, word doc, kidspiration)

n. Adaptations for Special Learners – 
The students in this classroom are special needs (language).  To meet the needs of the students I use many language cues.  I explain concepts in native language and simplify language to Basic English.  I use the technology for visual and relating to real life experiences.   Animations are also another tool used to modify lessons to meet the needs of my students.  We work in small groups often and I make sure to give extra support to the new comers by modifying language related objectives.
o. Assessment –
During this lesson the students will use a digital tool to create a list of the multiples of numbers from 1-10.    

p. Student products – 
The students will create a list of the first ten multiples of a whole number (1-10).  

TPACK components of lesson plan 2:
7. Content (C)
List the first 10 multiples of a whole number 1-10
8. Pedagogy (P)
Making a list of numbers 
9. Technology (T)
   Video, interactive board and activity
10. Content Knowledge (CK) –


Multiples of numbers help students in solving daily life problems.  Related to factors, multiples facilitate understanding the relationship among numbers.  
11. Pedagogy Knowledge (PK) – 

Making Lists and particularly in this lesson listing numbers is a strategy 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? 
12. Technology Knowledge (TK) –
Videos and computer-animated activities are engaging and easy to implement during a lesson.  Interactive boards facilitate access to online tools and activities and are motivating and engaging.  The technology here changes the role of the teacher and the delivery method of the lesson.  

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).
11. Pedagogical Content Knowledge (PCK) –
To effectively teach the concept of multiples and make the concept meaningful to students it should be supported with real life examples that relate to students’ prior knowledge and experiences.  The ESL students need to learn the term, understand the concept of the term and become familiar with its usefulness in daily life.  Teaching the vocabulary along with the concept is very critical to ESL students.  

12. Technological Content Knowledge (TCK) – 

The video used during the lesson is brief yet “straight to the point”.   The concept of multiples is demonstrated and acted out using real life examples.  The interactive activity, presented on the interactive board, provides an engaging and exciting experience while learning about multiples.  The activity is also student friendly and grade level appropriate to meet the objective.  The technology here also facilitates the teaching of the concept using a friendly tool.  It also provides a more organized display.  

13. Technological Pedagogical Knowledge (TPK) – 

The video and the interactive tool play different roles in this lesson.  The video provides a variation to a teacher led discussion. It provides an animation and a student friendly example that is easier understood.  The interactive activity provides a medium for practicing.  The students sort through numbers to identify multiples of a given number.  The students ought to be more attentive when using technological tools such as this student friendly and grade level appropriate animated tool.  The students rather than the teacher control the activity.  They locate the multiples of numbers generated by the software and correctly match them to the whole number.  Students were engaged and excited to learn during this activity.  
14. Technological Pedagogical Content Knowledge (TPACK) – 

The content presented by the state benchmarks are dry and not interesting to students.  Regardless the students need to know and learn the contents.  I have previously taught the lesson by having the kids use what they’re learned about the multiplication facts and list the multiples of a whole number (1-10) after teaching the concept “multiples of numbers”.  In order to make the lesson more exciting and meaningful I decided to use an engaging technology tool that will keep students attentive and focused while learning such dry concept.  Some students may feel anxiety as they try to make sense of numbers and relationship among them.  The technology tools seem to ease the pressure since they work on their own pace yet staying productive.  This particular activity provides immediate feedback as students choose the multiples of numbers and drag them into the correct circle.  The students learned the concept this was evident through the test scores and the products delivered as a result of this activity/lesson.  
Lesson 3:
a. Lesson Title – 
Multiplication Story Problems

b. Lesson Author – 
Batoul Baydoun

c. Grade Level / Subject Area – 
4th grade/ Mathematics
d. Time Allotted for Lesson –
2 class periods of 45 mins

e. Short Description of Lesson – 
Students use what they already learned in lessons 1 and 2 to write and illustrate story problems of multiplication problems.  
f. Classroom Layout and Grouping of Students – 
Partners in a regular classroom

g. Grade Level Content Expectations –
N.MR.04.14 Solve contextual problems involving whole number multiplication and division.

h. NETS•S (2007) Performance Indicators for the Grade Level 
· Contribute to project teams to produce original works or solve problems.

· Apply existing knowledge to generate new ideas, products, or processes.

· Exhibit a positive attitude toward using technology that supports    collaboration, learning, and productivity

· Understand and use technology systems

i. Instructional Objectives –
Students will write story problems to reflect their understanding of multiplication process and make a pictorial model to represent the problem solution.  

j. Materials, Resources, and Technology –
· Interactive board

· http://www.brainpop.com/math/numbersandoperations/multiplication/
· 4-5 Computer stations with kidspiration or similar tools to create illustrations of story problems.  

· http://www.bbc.co.uk/skillswise/numbers/wholenumbers/multiplication/problemsolving/game.shtml
· http://www.haelmedia.com/OnlineActivities_txh/mc_txh3_003.html.

· Multiplication story problems worksheet generated from supper teacher worksheets. http://www.superteacherworksheets.com/word-problems.html 
k. Students’ Present Level of Performance and Skills –
This lesson is a follow up and the final assessment for the unit.  In this lesson students will produce what they’ve learned about the use of factors, multiples and multiplication as a whole.  They will write story problems involving simple multiplication.  The students should have mastered their basic multiplication facts along with an understanding of the factors and multiples concept.  Students should be familiar with using the Kidspiration software to select pictures and write text and numbers.  

l. Instructional Procedures – 
· Begin the lesson by stating the objectives and reviewing previous concepts of multiples and factors while solving multiplication problems.  Share this video as it provides student friendly explanation of multiplication story problems with animations. http://www.brainpop.com/math/numbersandoperations/multiplication/
· Recap this video through a short discussion on solving story problems strategies. 
· After viewing the video the students collaboratively and as a whole class practice solving few problems presented on the following link: http://www.bbc.co.uk/skillswise/numbers/wholenumbers/multiplication/problemsolving/game.shtml.  This link allows students to see how a multiplication story problem is presented in both word and numerical sentences.  The problems are also represented using pictures of objects that the students would have to create/produce later in this lesson.  
· After the students get a quick yet enhanced experience with multiplication story problems they are to use this site to solve and then write their story problems: http://www.haelmedia.com/OnlineActivities_txh/mc_txh3_003.html.   Students work in partners, using various strategies of solving the problem and then write out a similar problem along with its solution.  Students are encouraged to share their methods of solving the problems along with an explanation.  This activity provides the students with an opportunity to explore the language of word problems and then having them write their own.  Students need to be familiar with the language presented and the clues to figure out the method of operation that helps solving the problem. Students are paired to take turns using the computers to create a model representation for their story problem using kidspiration.  (A teacher created sample is examined and used as a reference).  As one small group works on the computers the rest of the class is working with partners to solve the math problems of multiplication. http://www.superteacherworksheets.com/word-problems.html.  After the practice on this activity the students are reminded to access the links used in this lesson through the classroom blog link. http://blog.dearbornschools.org/baydoub/class-links/.  Small groups get to use this link through the interactive board and practice solving multiplication word problems.  (as others are still working on kidspiration projects) http://www.bbc.co.uk/skillswise/numbers/wholenumbers/multiplication/problemsolving/game.shtml.  Time is allocated for sharing few samples of student work at the end of the lesson. 

During this lesson, it is advised to have students work with partners to solve the story problems.  Monitor student work and provide feedback and guidance.  Students engage actively into modeling the story problems using the kidspiration tool.  Students are expected to have the number sentence spelled out along with a picture model of the story and brief and adequate explanation of their thoughts and method of solving the problem. (see attached rubric)  The students share and discuss their method of solving the problems.
m. Supplemental Activities: Extensions and Remediation –
The students are all expected to produce a story problem with an illustration and a solution using number sentences.  As some work on the computer stations others work on solving various story problems presented on worksheets.  

n. Adaptations for Special Learners –
ESL students will need language support.  The teacher’s role is to provide language cues and examples of written and oral language for students to use as they participate in this activity.  The use of language and being able to understand the language of story problems is very important to all students.  Small groups and individual attention is given to students in need.  

o. Assessment – 
The story problems produced are used as an assessment for students’ understanding and knowledge of the multiplication concept.  

p. Student products –
Samples of students work are displayed and presented.  Students write and share multiplication story problems along with an illustration and a solution for each problem.  

TPACK components for lesson plan 3:
1. Content (C)
Solve contextual problems using multiplication  
2. Pedagogy (P)
Write, make models and illustrate concepts
3. Technology (T)
Apply existing knowledge to generate new ideas, products, or processes.

Use technology tools to make products that support the learning.  
4. Content Knowledge (CK) – 

Multiplication and solving problems are two important concepts that people use on a daily basis.  We use multiplication as we interact with the market and simple ways of exchanging or even observing objects around us.  
5. Pedagogy Knowledge (PK) – 

Students are naturally visual, kinesthetic and learn through positive experiences.  They learn and understand things/concepts and ideas better as they draw pictures of them.  Students learn as they discuss and share their ideas (partner work).  Students’ anxiety is reduced as they work in partners and as they have constant feedback and support.  As the objectives are clear students are also clear on what to produce as an outcome to the lesson.   
6. Technology Knowledge (TK) – 

During this lesson Technology use is very important. The technology here provides an easier medium of accessing material in much more manageable way.  The video along with the interactive activity and web based story problems are within a click of a button.  The videos engage the students.  The interactive activity provides an example as to what the product will look like.  Illustration and animation provide a visual and a mental picture to the concept.  The interactive board facilitates the access of web and Internet based tools.  The kidspiration tool or other Office tools allows students to present their ideas in a creative neat way.  Students can easily edit and fix their work as they use the tools.
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) –
Creating picture models and writing story problems provides students with a deeper understanding of story problems.  Students will be able to better solve multiplication and story problems once they have written they’re own. In order to engage in the process of making something a student needs to understand the concept.  It is simpler to solve a problem rather than actually writing a problem.  It requires critical thinking and understanding.  
8. Technological Content Knowledge (TCK) – 

The video builds background knowledge that the students can refer to as they begin to draft their story problems.  The activity also supports the examples presented in the videos and adds the written language of story problems along with an animation and number sentences.  The web based story problem provides a clear and simple example of multiplication problems that students can solve.  It also provides some support as to how to write a similar story problem.  

9. Technological Pedagogical Knowledge (TPK) – 

The technology used here facilitates the teaching delivery of the lesson.  The interactive board allows easy access to various technology tools and provides visual animated examples.  Through the use of all the tools here the students get an immersed experience with exploring story problems.  They see, hear, read, solve and write problems.    Throughout this lesson students were actively engaged and enthusiastic about creating their final product of writing, illustrating and solving their own “personal” story problem.  
10. Technological Pedagogical Content Knowledge (TPACK) – 

As I developed this lesson I was hesitant to the idea of writing and making the story problems.  As I searched for Internet resources through Promethean Planet lessons, I came across a simple illustrated story problems lesson that was student friendly and at the same time displayed an understanding/explanation of multiplication story problems.  I wanted the students to have a positive yet different personal experience with multiplication and story problems.  I gathered the Internet resources and decided to compile all the above listed material together to deliver an engaging lesson teaching multiplication story problems.   This lesson is the last of a unit plan on learning/ teaching multiplication.  I wanted the lesson to provide me with successful outcome to what the students have learned throughout the unit. The students used the technology tools to produce a product that reflected their learning.  The technology facilitated the editing and revising of producing such a product.  
