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Development of Game Programming Education Model 4E
for Pre-Service Teachers

Younghoon Sung

Chinju National University of Education

ABSTRACT

Programming education generally includes problem analysis process, automation through algorithms and pro-—
gramming, and generalization process. It is a good software education method for students in improving comput—
ing thinking. However, it was found that beginners had difficulties in understanding instruction usage, writing al—
gorithms, and implementing programming. In this study, we developed a game programming education model and
curriculum for programming education of pre-service teachers. The 4E model consisted of empathy, exploration,
engagement and evaluation. In addition, it is configured to learn game core elements and core command blocks by
each stage. To help the pre-service teachers understand the use of various programming blocks, a three-step
teaching and learning method was presented, consisting of example learning, self-game creation, and team-based
projects. As a result of applying and verifying the curriculum for 15 weeks, it showed significant results in the
4E model and pre-service teachers’ perception of block programming competence and the level of computational
thinking on the submitted game project results was also high.

Keywords : SW Education, Programming Education, Game Programming Education Model, Teaching Method
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Guide to sample program

Explore formal elements of the game project

B ]
Test

Step1: Create by self  Step2: Modify by team

_

Share & Revise game project with Google Docs

(Fig. 2) Game Programming Education Model 4E
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<Table 2> Game programming curriculums
based on 4E model

Week Learning Contents Learning Activities
Step 1: Generate ideas, [Blocks: looks, sound]

Concept of Computing

1~2 Formal elements of Game

Scratch Programming Basic
Sprite Moving
(Moving, look blocks)
Simple Events(sound blocks)
Make a team and participate!
Step 2: Formalize game elements, [variables, loop blocks]

Writing about
computing

Making a simple
algorithm  within 3
steps

3~4

Game: Aircraft I Drawmg @
. . . Time-warp with
Sprite actions control with move,
5 polygon,
sound and pen blocks, .
Player and object
Default game elements . .
conflicts processing
Game: Aircraft 2 Implementing the
6 Sprite duplicate, time-warp and a
Operating variables with control missile launching
and sensing blocks procedures

Step 3: Develop and Test, [Blocks: broadcasting, control]

Game: Maze 1 Design of game level,
Design of game rule and level Data processing of
Maze graphic design, score according to
Conflict events processing game rule and conflict
between players and objects events

Game: Maze 2 .
R Jump action
Players action(jump, run, etc.) . .
. . . implementation(auto
handling with key input, mation)
Understanding of computing

Learning about game storytelling Events  procedures
elements(character, events, image, handling about the
background music playing, etc.), revision of team
Talking and reflecting on the game project with a mind
story by each team created map tool

Game: Music 1

Scratch and micro:bit,

Learning about player control
techniques

Simple input value
handling through
various Sensors

Game: Music 2

Learning about list blocks,
Resources control with various
game  conflict events and
boundaries between objects

Implement of various
conflict events and
boundaries operation
in the game

Evaluate project, [Blocks: string, my blocks]

Game: quiz

Using a list block, Data linkage process

. .., handling with
Player expression and control with ancing
. external blocks or
external blocks or resources: ex. OSOUTCES
using translate blocks
Generalization of

Team project creation .
game programming

=
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<Table 3> Questionnaires of the survey

Div. Details
Block
Programming Block programming competency
Competency
Empathy:
Thinking about elements to solve the problem
Exploration:
Structured and deployed by computing
process
Engagement:
Implement the game with elements by self
and create a team project based on self-game
Evaluation:
Sharing and revising team projects on cloud
Skills Using GeneraFei look§, sound blocks
Programming Formalize: variables, loop blocks
Develop&Test: broadcasting, control blocks
Blocks -
Evaluate: string, my blocks

4E Model

gviuw MR AR, AR AL
Aelsta dAF 409, A= 7Y F
179% oz gtk 4% Sl te AHEe =2

OlH|WAIS QT AY =224y wS2Y 4E JHe 567

A3 (Fig. 37 20 4B weo] o) Ad A% £%
A% BEE 34301 pre

s A AR 3t 266, A
0002 FAA R frone AaE AATHp<001).

3.74
a5 3.32 3.41 3.28 3.43
2.83
3 2.75 2.58 25 2.60
2.5
2
1.5
1
0.5
o

Pre Post Pre Post Pre Post Pre Post Pre Post

o

1=-6.125 -8.356 -8.334 -8.75 -9.873

Empathy Exploration Engagement  Evaluation 4E Model

(Fig. 3) Paired t-test results of 4E Model
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<Table 4> Analysis Result of Block Programming Competency

Dv. M N D I B
Pre 250 117 010 -
Post 354 17 o o106 000w

wxkp< 001

al
FHAE A&stuA AAS wsgol uel E5 W
ofe gk ola|wrt Al EF R e o
WA= Qs dolr 7] 5 <Table 5>¢ll4 9} o] &
ol A BE gHold figk FEEE SHMFE 3§
N EES x2ayy AP THUFE o dEsAE
e ANsgoe o Axs Ay g3 2o

<Table 5> Analysis of Factors Affecting Block Programming Competency

. Std.
Variables B Frror Ve t p
(constant) 143 0.349 - 4.09 .000
Generate: looks, sound 0144 0056 0229 2581 Ol1#
blocks
Formalize:  variables

10228  0.089 0.247 2572 011
loop blocks
Develop&Test:

broadcasting, control 0.244 0.094 0.255 2585 .011:
blocks
Evaluate: string, my 560 .07 0,087 -0.968 3%
blocks

R=542, R%=2%, F=11.655, p=.011(+ p<.05), Durbin-watson=2.083

AAE A ZEay wSTA A ofolt]o] A
A

(Generate), Aol €23 24 FAHFormalize), A<
A&
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doof o
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2 &

Flow control - 2 7g
3

Logic Data representation
2.48 2.4
Parallelism Abstraction
2.92 2.2

1.96

Synchronizatiory User interactivity

2.96

(Fig. 4) Students’ Computational Thinking Dimension
by Team Project
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