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Faculty Information: 

Anoosha, Assistant Professor, SNTI, Hyderabad. 

Learning Objectives 

After completing this activity, learners should be able to: 

 Understand and visualize that there will be numerous algorithms/programs 

for a problem 

 Understand and identify different strategies of sorting. 

 Able to evaluate/ calculate the complexities of the algorithms. 

 Estimate and identify the best possible algorithm for a problem in 

terms of efficiency. 

 Identify and use appropriate asymptotic notations 

 Should be able to know the best, worst and average cases for an algorithm. 

Prerequisites 

Before starting this activity, learners should have an experience, of writing pseudo code. 

 

 



 

 

Preparation 

Optional: Provide the worksheet on the board, a poster, or in presentation 

software, so teams can see each other’s work easily. 

Activity Notes 

 The facilitator should spend 5minutes for introducing the activity. 

 While student teams work, the facilitator should circulate among the 

teams to monitor progress and help with problems, although the 

facilitator should avoid providing or confirming answers to any of 

the key questions. 

Activity History 

Before you start, complete the form below to assign a role to each 

member. If you have 3 people, combine Manager & Reflector. 

 

Team 

  

Date 

 

Team Role Team Member 

Recorder: records all answers & questions, and 

provides copies to team & faculty. 

 

 

Speaker: talks to faculty and other teams. 

 

Manager: keeps track of time and makes sure 

everyone contributes appropriately. 

 

 

Other: 

 

 

 

 
 

Introduction 

Sorting is the basic operating any used in every form of application. Even if you take the contact lists in the cell phone 

or arrange icons on the desktop in an order/ save files in a folder the sorting algorithm is executed in the background. 

Let’s find out the roots of it in this POGIL sheet. 



 

(10 min ) CASE 1 Planning of strategy: 

(10 min ) CASE 2 Planning of strategy: 

(15 min ) Identifying and comparing the techniques 

 
 

 
 

Given a bowl of marbles arrange them in the order of their size. 

1: Which marble did you select for the first time? 

 
2: Which marble did you select second time? 

 
3: How did you select the first marble Describe in sentence? 

(5 min ) CASE 1 Identifying strategy: 

Write down the strategy of arranging the marbles in order. 
 

 

Given the play cards one by one arrange them in the sequence. 

1. Note the method (each sequence of steps ) of arranging them in the order. 

 
(5 min ) CASE 2 Identifying strategy: 

Write down the strategy of arranging them in order. 
 

 
 

Provided the access for any two objects only among 5 at a time. Arrange them in an order . 

(5 min ) CASE 2 Identifying strategy: 

Write down the strategy of arranging them in order. 
 

 

 

1. Name the basic methods observed in case1, case2, case3.You provide a name 

based on the technique you have worked for it. 
2. Provided 10 objects in each case list number of steps which method do you 

consider requires less number of steps by a human. 
 

 

(10 min ) CASE 3 Planning of strategy: 



 

(30 min ) Tracing with values and finding complexities 

 

 

 
3. Is this the same number of steps for the computer also? 

 

 

1. Given the elements 

25 41 21   14 37   18   20 7   235   35 

 
Trace the number of steps using all the three basic sorting techniques 

 
2. Find equations for each method to show number of steps in sorting and 

derive its asymptotic notation. 

3. Compare the three techniques based on the number of steps/ Asymptotic notation. 
 
 

 
 

1. Write code for swapping procedure. 

 
2. For exchange sort write the snippet of code to identify requirement of swapping & 

code of swapping. 
 

If (condition) 

{ 
 

Code for swap; 
} 

3. Write code for selecting the smallest value. 

 
4. For selection sort write the snippet of code to swap the smallest value with the 

tracing element. 
 

5. Write snippet of code for implementing insertion sort. 
 

 

(15 min ) Coding 



 

 

2.POGIL TASK ON – SEARCHING 

Department of CSE 

Learning Objectives 

After completing this activity, learners should be able to: 

 Understand and visualize that there will be numerous algorithms/programs 

for a problem 

 Able to evaluate/ calculate the complexities of the algorithms. 

 Estimate and identify the best possible algorithm for a problem in 

terms of efficiency. 

 Identify and use appropriate asymptotic notations 

 Should be able to know the best, worst and average cases for an algorithm. 

Prerequisites 

Before starting this activity, learners should have an experience, of writing pseudocode. 

Preparation 

Optional: Provide the worksheet on the board, a poster, or in presentation software, 

so teams can see each other’s work easily. 

Before you start, complete the form below to assign a role to each member. If 

you have 3 people, combine Manager & Reflector. 
 
 

 

 

 

 

 
 

 

 
 



 

I. (10 min) Player Strategies 

 

Recorder: records all answers & questions, and 

provides copies to team & faculty. 

 

Speaker: talks to faculty and other teams.  

Manager: keeps track of time and makes sure 

everyone contributes appropriately. 

  

Other:   

 

 

Introduction 

In computing, we often must search in a set for a particular item. As computer scientists, we 

are particularly interested in searching very large sets, with thousands or millions of values. 

For example, the Harvard University Library has roughly 16,000,000 volumes, and the US 

Library of Congress has roughly 22 million cataloged books, and over 100,000,000 total items. 

In this activity, we use a simple game to explore some basic searching algorithms. This will 

also help us explore more general concepts in algorithm design and analysis, so studying 

searching is useful even though very few of us may need to implement searching algorithms, 

since efficient techniques are part of most softwarelibraries. 

 
 

Hi-Lo Game 

Hi-Lo is a number guessing game with simple rules. 

a. There are two players – A and B. 

b. Player A thinks of a number from 1 to 100. 

c. Player B guesses a number. 

d. Player A responds with “too high”, “too low”, or “you win”. 

e. Players B and A continue to guess & respond until B wins (or gives up). 
 

 

 

1. (3 min) Play the game a few times to ensure that everyone understands the rules. 

2. (2 min) List up to 3 ways to clarify the rules. 

 

 

 

 



 

II. (10 min) Comparing strategies 

 

 

3. (3 min) Describe 4-5 different strategies that Player B could use to guess numbers. 

Try to have a mixture of simple and clever strategies. 
Name each strategy and list it in the first column of the worksheet. 

Before you continue, review progress with the facilitator. 

 
1. (2 min) Evaluate each strategy with regard to how quickly it will find the right 

answer, by rank ordering from 1 (least guesses) to 5 (most guesses). 

Add the rankings to the worksheet in a column labeled Quick. 

 

2. (2 min) Evaluate each strategy with regard to how easy it is to describe or 

specify, by rank ordering from 1 (easiest) to 5 (hardest). 

(Suppose you had to explain each strategy to a first-grader so that she could play 

the game.) Add the ranking to the worksheet in a column labeled Easy. 

 

3. (1 min) For each strategy, multiply the quick rank by the easy rank, and add the 

product to the worksheet in a column labeled Product. 
4. (3 min) In complete sentences, describe the relationships between the two 

sets of rankings. 
 

                       Before you continue, review progress with the facilitator 

 
III. (10 min) Worst & Average Case Performance 

1. (2 min) Discuss and list the pros & cons of measuring program speed with a stopwatch. 

2. (3 min) For each strategy, determine the worst case (maximum) number of 

guesses required to win. 

Add the numbers to the worksheet in a column labeled Worst. 

3. (3 min) For each strategy, determine the average case (typical) number of 

guesses required to win. 

Add the numbers to the worksheet in a column labeled Average. 

 
Note that the minimum number of guesses is always 1 – it’s nice to be lucky. 

4. (2 min) List 3 reasons why it would be useful to have more precise, quantitative 

ways to measure and discuss the speed of an algorithm. 

                       Before you continue, review progress with the facilitator. 



 

 

 

IV. (10 min) Effect of Input Size 

 

1. (3 min) Assume that Player A chooses a number from 1 to 1000. 

For each strategy, what are the worst case & average case number of guesses? 

 

Add the numbers to the worksheet in columns labeled “1K Worst” and “1K Average”. 

 

2. (4 min) Optional: Assume that Player A chooses a number from 1 to N. (For 

example, N=100, N=1000, N=1,000,000) 

For each strategy, what are the worst case & average case number of guesses in terms of N? 

Add the expressions to the worksheet in columns labeled “N Worst” and “N Average”. 

(Hint: you’ve already done N=100 and N=1000; consider other values before generalizing 

to N.) 

 

3. (3 min) Describe the pros & cons of analysing performance in terms of input size N 

 

WORKSHEET 
 

Strategy 

name 

Quick Easy prod Worst Average 1k 

Worst 

1k 

Average 

N 
worst 

N 
Average 

          

          

          

          

          

          

          

 
 

 

 
 

 

 

 
 

 



 

 
 

                                               SAMPLE COPY OF  POGIL PRACTICE SHEETS 

 

 

 



 

 

 

 
 



 

 
 

 

 

 

 
 

 

  



 

 
 

 

 
 

COURSE-BASED PROJECTS 
 

 

 
 

 

 

 

 

 



 

 

                     COURSE BASED PROJECTS 

 
 
 

 

 

 
 

 

 
 

 

 

 

  

 
 

 

 



 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

 
 

 



 

 
 

 

 

CERTIFICATE COURSE SAMPLE COPY 

 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

  



 

 
 

 
 

 

 

 
 



 

 
 

 
 

 

 

 
 

 

 
 



 

 

 

 
 

 

 
 

  

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 



 

 
 

 
 

 
 

 

 
 



 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 



 

 
 

 

HACKATHON CERTIFICATE 
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