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Instructor notes:

This activity explores algorithms in more detail than the first exercise and also includes the student’s first quiz using the individual/group approach, based on the reading and brief tutorial. 

Process objectives are: 

The activity fosters communication skills.

The activity fosters organizational skills by delegated certain responsibilities to different persons in the group.

Teamwork…while the initial activity…reviewing an existing algorithm is not difficult in itself, the later task of developing an algorithm is more difficult and requires the multiple viewpoints to be successful.

CS 139 Activity – Exploring Algorithms

Content Objectives:  At the conclusion of this activity students will be able to:

· Describe the parts of a computer system

· Identify the four structures of an algorithm

· Evaluate an algorithm for the 5 properties of a good algorithm

· Write a simple algorithm that adheres to the 5 properties

Roles  for this activity – Choose these from among your group, not duplicating the roles from day 1.

· MANAGER: Keep the group on task. Begin the group quiz when all are finished with the individual quiz

· RECORDER: Write the group consensus

· PRESENTER: Write the group consensus on the board and be prepared to explain

· REFLECTORS: Watch the process of working through the exercise. Reflect on the Exit Pass any difficulties that your team has with the activity or with any content that may seem fuzzy.

PART 1 – The computer system.

1. Distribute one paper quiz and answer sheet to each person. The single silver scratch off will be used in the group quiz.

2. Each person should answer the paper quiz based on the tutorial and reading homework.  This is a closed book test. As each person finishes the individual quiz, they should place their quiz in the team folder.  Mark your answers both on the quiz sheet that you will keep and the answer sheet that you will turn in.

3. When all students in a group have finished the individual quiz, you may take the quiz again as a group. To record your answers, scratch off the consensus answer with a coin. (If you need a coin see the instructor). If a star appears, you have gotten the correct answer. If nothing is in that box, try again. Your grade for the quiz will be based on 6 points for only one scratch off,  3 points for 2, 1 point for 3 and 0 for 4.  This grade will be added to your individual quiz grade (40 points) to arrive at your quiz grade.

4. When you have revealed all of the answers, feel free to use your book or internet to clarify anything that is still fuzzy in that material.

PART 2 – Examine an algorithm

Each person should read the algorithm for making Jello and then answer the questions which follow:

Jello directions

1. Get a medium sized bowl 

2. Get a one or two cup measuring cup

3.  Choose the box containing the flavor of Jello that you want.

4. Open the Jello  box

5. Remove the interior packet from the box.

6. Open the packet

7. Empty the packet contents into the bowl.

8. Measure a cup of water

9. Heat the cup of water in the microwave until boiling (about 2 minutes).

10. Empty the water into the bowl with the Jello.

11. While the Jello is not dissolved (about 2 minutes)

a. Stir the Jello

12. Add 1 cup of cold water to the Jello.

13. If you want to mold the Jello

a. Choose an appropriately sized mold

b. Spray the inside of the mold with non-stick spray

c. Pour the Jello from the bowl into the mold

14. Place the container with the Jello into the refrigerator.

15. While the Jello is not set (about 4 hours)

a. Leave the Jello in the refrigerator

16. If you are ready to serve the Jello

a. If you put the Jello in a mold

i. Unmold the Jello *

b. Serve

* This step is described elsewhere in more detail


1.  BOARD - There are four kinds of statements in the Jello algorithm: action, decision, repetition, and reference (referring to an outside instruction).  For each statement number (1-16)identify which type each is (use A, D, R, X for action, decision, repetition, and reference respectively.) On the board, list only the numbered statements and the letter designator that your team used.

2. The following questions relate to the quality of this algorithm.

     a.  Are there any steps above that have more than one action associated with them?  If so, which one(s).

     b.  Are there any unnecessary steps?  If so, which one(s).

     c. Are there any steps that are not clear (are ambiguous or could be interpreted in more than one way?  If so, which ones(s).

     d.  Will this algorithm complete?  In other words, can you get to the point of serving the Jello.  If not, where can it go wrong?

     e. Will this algorithm make Jello (it is correct)?

     f.  Are there any steps in which we abstract a step (refer to the detail located somewhere else)?  If so, which ones.

Let’s look at another algorithm.


Using the printer from the 248 lab

1. Hit the print button.

2. Go to the printer to the left of the door to the lab.

3. Find your workstation number in the list of workstations displayed on the monitor.

4. Your workstation id is found on the monitor at your workstation.  Write this down if you can’t remember it.

5. Swipe your JAC card.

6. But only after you have chosen the item to print.

7. If you don’t have enough money on your JAC card, you need to go to the DART machine in the basement of HHS and put more money on.  Printing costs .05 per page.

3.  The following questions relate to the quality of this algorithm.

     a.  Are there any steps above that have more than one action associated with them?  If so, which one(s).

     b.  Are there any unnecessary steps?  If so, which one(s).

     c. Are there any steps that are not clear (are ambiguous or could be interpreted in more than one way?  If so, which ones(s).

     d.  Will this algorithm complete?  In other words, can you get to the point of printing to the printer.  If not, where can it go wrong?

     e. Will this algorithm correctly print a document on the printer (it is correct).

     f.  Are there any steps in which we abstract a step (have the detail located somewhere else)?  If so, which ones.

BOARD  - Based on these two algorithms, list the characteristics that you think make a good algorithm.

4.  Problem statement – Your roommate does not know how to calculate a semester GPA.  Given the chart displayed on the screen in the room, write down the instructions that he/she can use to calculate the semester GPA.

a. First, create several different examples (each person can create one good example).

b. Based on those examples and what you know about GPAs, create the algorithm (plan) to calculate the GPA.  

c. Test your algorithm using your examples.

d. Pass your algorithm to another group to evaluate.

5.  Evaluate the algorithm of another team. They will write their answers to the questions below on your group response sheet.

      a.  Are there any steps above that have more than one action associated with them?  If so, which one(s).

     b.  Are there any unnecessary steps?  If so, which one(s).

     c. Are there any steps that are not clear (are ambiguous or could be interpreted in more than one way?  If so, which ones(s).

     d.  Will this algorithm complete?  In other words, can you get to the point of calculating the average? If not, where can it go wrong?

     e. Will this algorithm calculate the correct GPA(it is correct)?

     f.  Are there any steps in which we abstract a step (have the detail located somewhere else)?  If so, which ones?

6.  Return the worksheet to the team that gave it to you.

MANAGER – Have someone from your team erase any work on the whiteboard.  Put the group quiz and the group response sheet and individual activity sheets into the folder and turn it in. If you have rearranged chairs or tables, please return to their original positions.

GROUP RESPONSE SHEET  __________________________________________________________________

PART 2 – Examine an algorithm

1.  BOARD - There are four kinds of statements in the Jello algorithm: action, decision, repetition, and reference (referring to an outside instruction).  For each statement number (1-16)identify which type each is (use A, D, R, X for action, decision, repetition, and reference respectively.) On the board, list only the numbered statements and the letter designator that your team used.

2. The following questions relate to the quality of this algorithm.

     a.  Are there any steps above that have more than one action associated with them?  If so, which one(s).

     b.  Are there any unnecessary steps?  If so, which one(s).

     c. Are there any steps that are not clear (are ambiguous or could be interpreted in more than one way?  If so, which ones(s).

     d.  Will this algorithm complete?  In other words, can you get to the point of serving the Jello.  If not, where can it go wrong?

     e. Will this algorithm make Jello (it is correct)?

     f.  Are there any steps in which we abstract a step (refer to the detail located somewhere else)?  If so, which ones.

3.  The following questions relate to the quality of the second algorithm.

     a.  Are there any steps above that have more than one action associated with them?  If so, which one(s).

     b.  Are there any unnecessary steps?  If so, which one(s).

     c. Are there any steps that are not clear (are ambiguous or could be interpreted in more than one way?  If so, which ones(s).

     d.  Will this algorithm complete?  In other words, can you get to the point of printing to the printer.  If not, where can it go wrong?

     e. Will this algorithm correctly print a document on the printer (it is correct).

     f.  Are there any steps in which we abstract a step (have the detail located somewhere else)?  If so, which ones.

BOARD  - Based on these two algorithms, list the characteristics that you think make a good algorithm.

4.  Problem statement – Your roommate does not know how to calculate a semester GPA.  Given the chart displayed on the screen in the room, write down the instructions that he/she can use to calculate the semester GPA.

a. First, create several different examples (each person can create one good example). Record at least two different examples here.

b. Based on those examples and what you know about GPAs, create the algorithm (plan) to calculate the GPA.  

c. Test your algorithm using your examples.

d. Pass your algorithm to another group to evaluate.

5.  Evaluate the algorithm of another team. They will write their answers to the questions below on your group response sheet.

      a.  Are there any steps above that have more than one action associated with them?  If so, which one(s).

     b.  Are there any unnecessary steps?  If so, which one(s).

     c. Are there any steps that are not clear (are ambiguous or could be interpreted in more than one way?  If so, which ones(s).

     d.  Will this algorithm complete?  In other words, can you get to the point of calculating the GPA.  If not, where can it go wrong?

     e. Will this algorithm calculate the correct GPA (it is correct).

     f.  Are there any steps in which we abstract a step (have the detail located somewhere else)?  If so, which ones.

