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Σ and π NOTATION
1. Goal(s)
 The students will understand where and how to use the notations Σ and π.
2A. Specific Objectives (measurable)
 For a given summation, students will realize appropriate summation formula and apply it on the summation.
 Students will apply the properties of Σ notation such as changing the boards by adding or subtracting appropriate terms.
 Students will construct the appropriate formula for an expanded expression.
 Students will synthesis their prior knowledge with the Σ and π notation.
2B. Ministry of National Education (MoNE) Objectives
 Toplam sembolünü ve çarpım sembolünü açıklar, kullanışları ile ilgili özellikleri açıklar ve temel toplam formüllerini modelleyerek inşa
eder.
2C. NCTM-CCSS-IB or IGCSE Standards:
 Choose one of the other curricular frameworks and include standards/objectives appropriate to your lesson.
3. Rationale
 The purpose of this lesson is to provide students the capability of realizing any pattern/ rules and constructing their own
formulas/approaches/algorithms. In this lesson, it will be prepared a ground for the following topic sequences and series.
 It includes also solid examples of induction method to get the formulas and how these formulas make the problems easier.
4. Materials
 A projector and a computer will be used for the PowerPoint presentation (grade11_ Σ and π Notation).
5. Resources
 Ortaöğretim Matematik 11. Sınıf Ders Kitabı (MEB yayınları) (4. Ünite: Tümevarım ve Diziler)
 Mathematics for the international student Mathematics SL (Chapter 6: Sequences and Series)

 Mathematics for the international student Mathematics HL (Chapter 7: Sequences and Series)
6. Getting Ready for the Lesson (Preparation Information)
 It should be useful to use slides while conducting the lesson. All the review questions are already on it. However there is the hard copy of
the questions at the end of the plan.
 The students are allowed to work in pairs with their own desk mates.
 A checklist will be used while monitoring the students during the activity.
 The checklist and the PowerPoint presentation are placed at the end of this plan.
 Prepare 20 pieces of paper for students. Ask the students to write their names on the papers and put it on the desk as you can see; explain
you want it to call them with their names. Approaching the end of the class, ask the students to write a reflection of the class with a few
sentences on these pieces of paper and gather them.
7. Prior Background Knowledge (Prerequisite Skills)
 The students have already known about the formulas and priorities of Σ and π notation. Additionally they have the prior basic knowledge
on complex numbers, logarithm, trigonometry and functions.
 Students must have the capability of reasoning and proving to find out the rules or any other patterns for given summation/product. Also,
the students must be able to use the mathematical language and terminology to communicate with each other during the pair work and to
represent their findings to the rest of the class.

Lesson Procedures
Transition: Have you ever heard about the relationship between chess and wheat?
8A. Engage (5 minutes)
 Talk about the opening problem given below:




Pay attention to the three questions given. Ask each of them one by one. Give time students to think, after gathering the students’
responses, move on the following question.
Encourage students to make predictions, develop their own methods/approaches, and get their attention by asking where and how to use
their method. (No calculations yet)

Transition: Now, let’s have a closer look to the problem.
B. Explore (10 minutes)
 Ask students work in pairs (with their deskmates) and develop their method by using Σ notation and then, calculate for the result. Give
them nearly five minutes to say their answers.



After gathering the answers, if there is any misconception, you can ask students whether one of them would like to explain. Make clear
all the points of the problem.
 Use the checklist while monitoring the students, take notes.
 After calculation, ask students “Where do you think you can use your methods?” “What does Σ notation provide us?” “Why it is useful to
formulate such problems?” By asking such questions, lead them to be able to construct the concept of sequences and series. Do not give
the details of sequences or series; but provide them a conceptual understanding of using notations such as Σ and π.
Transition: Now, OK. then. Let’s talk about our findings.
C. Explain (20 minutes)
 Since students already learned about the topic and the class is much more a review class; use the miscellaneous questions which are both
about Σ and π notation.
 There are 15 questions which of them are related with previous topics of the year such as logarithm and complex numbers. Additionally,
some of the questions are related with the topics that students are already familiar-such as trigonometry, functions. Therefore, sometimes
students need to be reminded. Give the key points for such situations.
 For each question give at least two minutes to students to consider on it. They are also allowed to discuss the questions with their
deskmates. Ask for students’ different solution techniques and be aware of teachable moments. If there is an original approach, then
support the student(s) to represent the method he/she used to his/her peers.
 Use the time efficiently. There could be many questions for one session. So, you can skip some of them or you can use the rest of them
for the next session.
Transition: You all do well and I have one more thing for you. It is a nice question from LYS 2010 Exam.
D. Extend (10 minutes)
 For the last question they were asked, the students should realize to use their modular arithmetic knowledge in addition to the current
topic requirements. Be sure all the students understand what the question asks by asking leading questions such as:
 “What must we divide by 5?” “How can we calculate the summation?” “Is it necessary to find out the whole number?” “Could you think
a shorter way to find out the remainder without calculating the whole number?”
 Support students to analyze the question and develop their own approach by making meaningful connections. They can discuss their
opinions with their deskmates.
 Give time to construct and present their ideas.

Transition: Thank you for this nice lesson, class. Lastly, I want you to write a few sentences as a reflection of this class.
E. Evaluate (3 minutes)
 The checklist has already used during the activity while monitoring students individually and as a group.
 At the end of the lesson, want them to write a few sentences on the papers that you have already distributed it to write their names on at
the beginning of the lesson. Explain what you expect them to write: “Thank you for this nice lesson, class. Lastly, I want you to write a
few sentences as a reflection of this class. For example, what was the most interesting mathematical idea in this class according to you?
Or, have you learned/liked something new in this class. Please feel free if you want to add any other things about today’s class.”
9. Closure & Relevance for Future Learning
 Summarize the class briefly. Remind the importance of this class for the following topic sequences and series.
10. Specific Key Questions:
 What must we divide by 5? (Knowledge)
 How can we calculate the summation? (Application)
 Is it necessary to find out the whole number? (Analysis)
 Could you think a shorter way to find out the remainder without calculating the whole number? (Analysis)
 Where do you think you can use your methods? (Synthesis)
 What does Σ notation provide us? (Evaluation)
 Why it is useful to formulate such problems? (Evaluation)
11. Modifications
 If some students do well, use extended problem which is stated in the extension part. While they were investigating, ask leading
questions to them and want them to record their findings. Remember to use praises, appreciate, and encourage them.
 For struggling students, pay attention to be a more successful student academically to help them in the group work.
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