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Effect of Execution Time-oriented Python Sort Algorithm Training
on Logical Thinking Ability of Elementary School Students
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Nohyung Elemantary School” - Bomok Elemantary School™ - Jeju National University ™
ABSTRACT

The purpose of this study is to develop a Python sorting algorithm training program based on execution time
as an educational method for enhancing the logical thinking power of elementary students and then to verify the
effect. The education program was developed based on the results of the pre-demand analysis conducted on 100
elementary school teachers. In order to verify the effectiveness of the developed educational program, I teached 25
students of the volunteer sample of the elementary school education donation program conducted at O O
University conducted 42 hours, 7 days. The results of the pre-test and post-test were analyzed using the 'Group
Assessment of Logical Thinking(GALT)’ developed by the Korea Educational Development Institute. The results
showed that the Python sorting algorithm training centered on execution time was effective in improving the logi—
cal thinking ability of elementary school students.
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<Table 1> Grade and gender of the subject

class Male Female Total
4 Grade 3 2 5
5 Grade 4 3 7
6 Grade 8 5 13

Total 15 10 25
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<Table 2> Educational Program Development Plan

- Demand Analysis

(for elementary school teachers)
- Learner Analysis

(for elementary school students)

- Specification of performance objectives
- Effect of Execution Time-Oriented
Python Sort Algorithm Training

- Teaching Strategy

- Development of Teaching Materials
- 42nd-hour plan

- Teaching Materials

Implementation ||+ SW Traning using Python

- Post-Evaluation with GALT and
Performance check

Analysis

Design

Development

Evaluation
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<Table 3> The experience of SW education
Physical Computer
Unplugged Computing EPL Language

teacher | 44(44%) | 18(18%) | 38(38%) 0(0%)

student | 10(560%) | 3(15%) 6(30%) 1(5%)
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<Table 4> The importance of Algorithms in SW education

be Normal
19(19%)

Essential
77(77%)

Do not need
teacher 4(4%)
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<Table 5> Difficulty in training algorithm performance time

g a lack of |No trainingl a broad
Difficulty time tools subject
teacher | 66(66%) | 14(14%) | 11(11%) 9(9%)

<Table 6> Contents of training for algorithm performance time

Data .. | Algorithm
Structure Sort Navigation theory
teacher | 14(14%) | 58(58%) | 21(21%) 7(7%)
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<Table 7> The Theme of education program

Hour

Learning theme

1~8

- Introduction to Python, Installation and Ul Guide
- Python Foundation

9~16

- Variables, Operator, Conditional Statement

17~24

- Selection Sort, Insertion Sort, Bubble Sort

256~32

- Time to perform algorithm through alignment
- Individual Project Challenges

33~42

- Present individual project work

(Fig.1)

, (Fig. 2)& + M9 22179 8848 mAn

[Mission]
Write a the four entered.

(Fig. 1) Example of educational program

Python Alignment Algorithm Text at the Center for Perform Time Chapter3. Algorithm performance time analysis

Y Use graphs to find out how long an algorithm is performed

Ll UL

Ay
— AA
Fast Number of Saared (L5 ) D@ Ottey) O OCD m
M b4k 2662 wblold  Slow
256 0.8% 25,63 348 LB 2.Tx10™2
1024 102 g mg 1.2%  LT2xe™y

FActtya Bargava(2017, Alorithm for Uncerstanding. Corcepts by Plot, 1st Bd Hanbit Acaderny publishing o, 192
To find out which algorithms are efficient, you can draw a graph to see if the slope is
smaller. The larger the slope (left—right), the longer it takes to be inefficient.

[C: i of p:
1. transverse axis(Number of data-100, 200, 400, 800, 1600) / vertical axis(Carry out 30-Execution time average)
2. sortedData: ascending order / randomData: random order / reversedData: descending order

time of ali

Alignment Graph explanation
e Selection sorting always
3 takes the same amount
=i of time, regardless of the
Selactive” | e alignment of the data.
8 150
alignment | 12 pasidiiias
s0 /
°
00 20 a0 w0 1600
auta size
insertionSort
:: Aligned data are very
g ; b
et = , owa | QUiCK to insert.
nsertion e /
i 150 /
alignment | 1% /- tomon
= /
o — sortedData
data size
e bubbleSort reverseavata | The larger the data size,
bt the steeper the execution
randomData i
Bubble = e
alignment | 1% Y/ — 100(ms)
b
s _
o ____ |
data size

Implementing Alignment Algorithms with Python, http:///ejkiike.github.io/2017/03/04/sorting-elgorithms-with-python html

@ python 0

(Fig. 2) Example of educational program
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<Table 8> Experimental design

Pre-test Treatment Post-test
G 01 X 02

G: Experimental group(N = 25)

01, 02: GALT test(Figure A, B style)

X: SW education program
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<Table 9> Normality test

Descriptive Statistics(N=25)
Subscales N SD IMax| Min stat p

Preservation | 1.240 | 1.200 | 3 -1 | .920 | .051
Ratio 4400 | 9609 | 2 | -1 | .882 | .008%
Variable control | .4400 | 1.083 | 3 -1 | .868 | .004*
Probability 1600 | 1143 | 2 | -2 | 924 | 063
Correlation 0800 | .4000 | 1 -1 | 547 | .000%
Combination | .2800 | .6137 | 1 -1 | 764 | .000%

#p< .05
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4.1.2 =213 M3 MF - AF A H R

=24 Aln HAAKGALT) 23 & AE-93
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<Table 10> Changes in Logical Thinking(Paired T-test)

. Pre-Test | Post-Test
Subscales | N M <D M <D t p
Preservation | 25 | 2.04 | .789 | 3.28 | .890 | -5.167]| .000=

Probability | 25| 920 | .909 | 1.080| .862 | -.700 | .491

#p<.05
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<Table 11> Changes in Logical Thinking(Wilcoxon’s test)

Pre-Test | Post-Test
Subscales | N M TSD | M TsD Z o)

Ratio 25 12.280(2.111|2.720 | 1.814 |-2.147b|.032*
Variable control| 25 |.8300 |.9273|1.320 | 1.180 |-1.979b|.048*
Correlation | 25].1600 |.3741 |.2400 | .4358 |-1.000b| .317

Combination | 25]1.160|.6879{1.440|.7118 |-2.111b|.035*

#p<05, b. &9 FAE VFoRE
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