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Design of Teaching Method for SW Education Based On
Python and Team-Shared Mental Model

Hakkyung Lee - Phanwoo Park - Inhwan Yoo

Daegu National University of Education

Abstract

According to the Fourth Industrial Revolution, SW education is emphasized around the world to educate student
with new abilities. Following to these global trends, SW education has become mandatory in Korea's 2015 revised
curriculum. However, Korean elementary SW education is focused on the use of block-based programming
languages. In addition, the point of view of selecting goals and organizing content of SW Education, the affective
domain is ignored and focused only on the cognitive and psychomotor domains. So, this study explored method of
SW education using the concept of Team-Shared Mental Model for develop of community capacity and Python,
which is textual programming language gaining popularity recently. As a result of performing the post test t-test
on two groups with similar Team-Shared Mental Model formation, we found that it was effective in forming a
Team-Shared Mental Model of the group applying the SW teaching method suggested in the study.
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<Table 1> Elements of Computational Thinking

Component Definition
Data The process of gathering appropriate
Collection  information

Data Making sense of data, finding patterns, and
Analysis  drawing conclusions
Data Depicting and organizing data in appropriate
Representation graphs, charts, words, or images
Problem  Breaking down tasks into
Decomposition manageable parts
Abstraction Reducing complexity to define main idea
Algorithms & Series of ordered steps taken to solve a
Procedures problem or achieve some end
Having computers or machines do repetitive
or tedious tasks
Representation or model of a process.

smaller,

Automation

Simulation  Simulation  also  involves  running
experiments sing models
Parallelization Organize resources to simultaneously carry
out tasks to reach a common goal.
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2.4 Micro:bit
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<Table 2> Micro:bit's Basic Hardware

explanation
The microhit has 25 individually-programmable LEDs,
allowing you to display text, numbers, and images.
There are two buttons on the front of the micro:bit

Component

LED

Buttons  (labelled A and B). You can detect when these buttons
are pressed, allowing you to trigger code on the device.
Pins There are 25 extemal connectors on the edge connector

of the microhbit, which we refer to as 'pins’.

By reversing the LEDs of the screen to become an
Light Sensor input, the LED screen works as a basic light sensor,

allowing you to detect ambient light.
Temperature This sensor allows the microhit to detect the current

Sensor  temperature of the device, in degrees and Celsius.

An accelerometer measures the acceleration of your
Accelerometer microthit; this component senses when the micro’bit

is moved.

The compass detects the earth’s magnetic field,

Compass  allowing you to detect which direction the microhit

is facing.
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<Table 3> Development Procedure of Python And
Team-SMM Instructional Model

| Analysis | Analysis of Team-SMM’s Subfactor |
Deiign Selection and Organizatior} of Learning
Content for Team-SMM's Subfactor

| Develipment | Development Instructional Model |

|Implemlentation| Learning Program Application |

| Evaljation | Validate Learning Program Effects |
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<Table 4> Learning Activity For Team-SMM’s Subfactor

Team-SMM’s Subfactor  Learning Activity etc
General Task and Team  Blockpy Ultilization

Knowledge Python Command Block online
General Task and . . .
Communication Skills PMI Discussion offline

Attitude Toward Mentimeter Ultilization online
Teammates and Task Teammate Merit Share
Team Dynmcs and Responsibility offline
Interactions Nameplate
Team Resources and Mindmeister Utilization .
online

Working Environment Brainstorming
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<Table 5> Python And Team-SMM Instructional Model

Step Team-SMM'’s Subfactor Activity
Problem | | Team Dynamics and | | Responsibility
Definition Interactions Nameplate

L 4
Explore | | Team Resources and | |Mindmeister Utilization
solution Working Environment Brainstorming
L 4
Shar&doggle ntall | Attitude Toward  — Mentimeter Utilization
F . Teammates and Task | |Teammate Merit Share
ormation
L 4
Algorithm | |General Task and Team| | Blockpy Utilization
Design Knowledge Python Command Block
L 4
L 4
Execution & | | General Task and | | PMI Discussion
Feedback Communication Skills .
| 2
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<Table 6> Contents of Python Learning Program

Major  Minor

Step subject  subject contents
1 Basi . .

_— L::;‘: O Python basic learning
2 Cing O Understanding Microbit and Python
3 Disaster O Create your own image with a string
4 Safety O Create your own notice
5 Advert- O Create your own notice that won't turn
6 ising off
7 .

5 Fine O Create pressed count notice

—_— Dust - - -
9 Notice O Create an image display board according

10 . to the amount of fine dust
O Understanding expansion pin

——— Safety N . ; )
System O Create an image display board according
12 Heat to the amount of fine dust
Wave O Create a sounding detector when pressed
13 Notice O Create a thermometer
14 O Create a heat wave notice
(LED—Speaker)
15 O Understanding Music modul
16 Earth-q O Create a ran@om song detector
17 uake O Create a motion detector
. O Create an earthquake detector with
Notice

18 different random songs depending on
the magnitude of the earthquake
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<Table 7> The Number of Students for Study

Group Grade Classes Total

Experimental Group

56 1 20

Controlled Group

576 1 20
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<Table 8> Design of the Experiment

Group Pre-test  Treatment Post-test

Gl 01 X1 03

G2 02 X2 04

G2 :

Ol.
X1
X2
03.

Experimental Group
Controlled Group
02 Pre-test (Team-SMM)
Python And Team-SMM Instructional Model
CT Based Instructional Model

04 Post-test (Team-SMM)
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<Table 10> Result between the Pre and
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