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A Study on Algorithm Composition Patterns of Learners
in Elementary Software Education

Jeongrang Kim

Dept. of Computer Education, Gwangju National University of Education

Abstract

Software education is provided for 6th grade students. This study explored the algorithmic composition patterns
of elementary school students. After investigating the algorithm for the 6th grade students, the algorithmic pattern
of the learner was explored by calculating the cyclomatic complexity of MacCabe based on the structural pro—
gramming technique. Students often use one or two choice structures to solve problems, which tend to be biased
towards the starting and ending points of the problem. It is also passive in the use of selection structures.
Algorithm composition depends on visible objects and one’s own background. Therefore, in elementary school
software education, it is necessary to present the task of thinking about the algorithm structure in the context of
the algorithm and the students’ experiences in accordance with the algorithm composition pattern.
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<Table 1> Relationship between basic structure and complexity

Structured Complexity measurement theory
programming theory
(Basic control rescue V(G)=e-n+2p
structure)
SEQUENCE =0 V(G)=1-212-1
IF THEN ELSE V(G)=4-4+2=2

WHILE DO @G V(G)=3-3+2=2
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<Table 2> Relationship between complexity and error rate
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<Table 3> Item composition

Item Content

You live on the seventh floor of an apartment with the
highest floor on the 15th floor. There is one elevator and
the two houses are facing each other around the elevator.
Your house is on the left side when you stand back from
the elevator. It is 10 steps from the house’s entrance to
the elevator. All floors of this apartment are the same
form. You have a robot that moves only as commanded.
From now on, you are going to program your robot so
that you can climb from the first floor to the seventh
floor without human help and stand in front of your home.
In what order and in what order do you enter the robot
correctly in front of the house? Use the procedural
troubleshooting below to create an algorithm that will solve
the problem by listing the commands on the back.
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<Table 4> Natural Language Algorithm Structure
Discrimination Keyword

Think of your back to school every day. I want to explain
to my friends how to go to school. How do we represent

Basic structure Key keywords

Entry instruction block unit

£l

the process from the front door to the front door of the SEQUENCE  (E.g. move 1 space in the direction of rotation,
classroom, using procedural problem solving? rotate 90 degrees, etc.)
IF THEN ELSE :E ~or
T"?__‘ 1‘19_‘ M%%/\]—g ﬂ‘ﬂ]—}\i Oﬂ Zﬂ/\]% @7—(}@1 /\]'——]_—’i -Keep repeating
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<Table 5>
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amount
0

Analysis content

structure

WHILE DO

SEQUENCE

IF THEN ELSE

<Table 5> Complexity 1 algorithm sample

Complexity 1 (No. 39)

Get in the elevator.
2. Press the 7th floor button.

3. Get off the elevator.

4. Turn left.
5. Go forward 10 steps.

<Start>
<Arrival>

1.
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structure
SEQUENCE

IF THEN ELSE

<Table 6> Complexity 2 algorithm sample

Complexity 2 (No. 70)

floor, get off.

<Arrival>

2. Press the elevator button.
3. Wait for the elevator.

4. Take the elevator.
5. When you arrive on the 7%

1. Walk forward

<Start>
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<Table 7> Complexity 3 algorithm sample

Analysis content

Complexity3 (No. 72) S

<Start>
1. Look where the elevator is.
2. Move to the elevator. .
3. Check where the elevator buttons are located. bi%[éE 16
4. Press the elevator button.
5. Wait for the elevator to come down (until you

hear the elevator arrival).
6. When the elevator door is open, enter the elevator.
7. See where the elevator floor number button is

located. IF
8. Find the 7th floor button in the Floors button. THEN 2
9. Press the 7th floor button. ELSE
10. Wait for the elevator to reach the seventh floor

(until you hear the elevator arrival).
12. When the elevator door opens, go out of the

elevator.

13. Turn 90 ° counterclockwise around the elevator
14. Look where the door is. WE%E 2
15. Move to the door.
16. Stand at the door.
<Arrival>
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<Table 8> Complexity 4 algorithm sample

Analysis content

Complexity 4 (No. 28) S

<Start>
1. Walk to the elevator door. SEQUE 7
2. Press the elevator up button. NCE
3. When the elevator door opens, go inside. r
4. If anything is missing, give it to me. p
- THEN 3
5. Press the 7th floor button ELSE
6. The elevator goes up to the 7th floor and the .

door opens. WHILE
7. Walk towards the left door. DO 0
<Arrival>
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24

SEQUE
NCE

S5.Forward to the entrance of the apartment

6. Rotate 90 ° to the right

2. Turn 90 ° to the right
7. 20 steps forward

3. Go forward 10 steps

490 ° turning left
8 Turn 90 ° to the right

1.Go forward 3 steps
9. crosswalk 3. Go to
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THEN

ELSE

10. cross the pedestrian crossing

11. turn 90 ° to the left
14. Forward crosswalks 5. Go to

15. Turning 90 ° to the left
16. Cross pedestrian crossing

12. Go forward two steps
13. Turn 90 ° to the right
17. Go forward 9 steps
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WHILE

21. Go to the end of the playground

20. Turning 90 ° to the left
22. Go forward 5 steps

18. Turn 90 ° to the right
19. Go forward 5 steps
23. Turn 90 ° to the right
24. Go up the stairs

<End>
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