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Development of computational thinking based Coding_Projects
using the ARCS model”

Choong Mo Nam™ - Chong Woo Kim™

Graduate School, Jeju National University™ - Jeju National University ™

ABSTRACT

Elementary students are studying software training to teach coding education using text-based languages such
as Python. In general, these higher-level languages support learning activities in combination with a kits for
physical computing or various programming languages, in contrast to block—coding programming languages. In
this study, we conducted a coding project based on computational thinking using the ARCS model to overcome
the difficulties of text-based language. The results of the experiment show that students are generally confident
and interested in programming. Especially, the understanding of repetition, function, and object was high in the
change of computational thinking power, so this trend is believed to be due to the use of text-based languages
and the Python module.
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<Table 1> Components of the ARCS model

Attention Confidence
Perceptual arousal Learning
Provide novelty and surprise Requirements
Inquiry arousal Inform students about learning
Stimulate curiosity by posing and performance requirements
questions or problems to solve and assessment criteria
Variability Successful
Incorporate a range of Opportunities
methods and media to meet Provide challenging and
student’s varying needs meaningful opportunities for
successful learning
Personal
Responsibility
Link learning success to
students” personal effort and
ability

e M8 HEYADY Jlu DY TIHE Y 367
Relevance Satisfaction

Goal Intrinsic

Orientation Reinforcement

Present objectives and useful Encourage  and  support
purpose of instruction and specific intrinsic  enjoyment of the
methods for successful achievement learning  experience

Motive Extrinsic

Matching Rewards

Match objectives to student Provide positive reinforcement
needs and motives and motivational feedback
Familiarity Equity

Present content in ways that Maintain consistent
are understandable and that standards and consequences
related to the learners’ for success

experiences and values
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<Table 2> Components of Computational Thinking

Wing CSTA & ISTE Google for Education
(2008) (2011) (2015)

Data Collection
Data Analysis

% Data Analysis Pattern Recognition

g Data Representation

g Problem Decomposition Decomposition

i Abstraction Abstraction
Pattern Generalization

? Algorithm and Procedures Algorithm Design

g Automation

5 Parallelization

e Simulation
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<Table 3> The teaching schedule

Contents
Week 1. What is software? What is Python?
- What software do I know?
- Share stories of software applications around us
- What is Python?
Week 2. Exercise Python & Entry
- What is block coding?
- Sign up for entries and follow entries
- Complete simple programming
Week 3, Installing Python
- Installing Python
- Print practice
- IDLE Practice
- IDLE Preferences
Week 4, Working with Entry Objects
- Understanding the object
- Add and edit objects
- Rotate on wall
- Understanding and utilizing random numbers
Week 5, Understanding Variables

- Understand the concept of variables and create variables

- Store values in ‘answer’ and compute
- Entry Python Mode Check

- Understanding ‘==’
Week 6, Creating a List
- Adding variables and lists
- Conditional block utilization
- Enter values into the list
- Change and confirm entry Python mode
Week 7, Solving textbook SW with entries
- Change the attributes of an object
- Change the appearance of objects and set their values
- Conversation animation
Week 8, Drawing with Python Tortoise
- Understanding the import module
- Go to It, rt, ft
- Draw triangles and rectangles
- Seeing pictures and inferring how to draw
Week 9. Create a simple game
- Knowing the meaning of input
- Create variables and put data in them
- Take advantage of input and print
- Simple game programming
Week 10. Drawing Figure
- Draw regular pentagons
- Draw a circle repeatedly
- How to draw an n-square
- Free drawing and search
Week 11. Learn to repeat
- Know Python’s loop structure
- Output using loops
- Create a program using loops
Week 12. Preparing to Program for Real-Time Problem
Solving
- Collect data to solve problems [DC]
- Analyze collected data and find commonalities [DA]
- Solution Pictures, Writing [DR]
- Dividing the problem into smaller parts (dividing the
coding steps) [PD]
Week 13. Program Presentation and Project Closure
- Think about the key elements of a program [AB]
- Programming by choosing a language [ALI[AU]
- Demonstration and error correction [AUI[SI]
- Role division and self-coding [PA]

- Program presentation [DR][AB]
# [DC]: Data Collection, [DA]: Data Analysis,
[DR]: Data Representation, [PD]: Problem Decomposition, [AB]:
Abstraction,
[AL]: Algorithms, [AU]: Automation,
[SI]: Simulation, [PA]: Parallelization
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<Table 4> Teaching-Leaming Process of Practical Arts edu—
cation based on Computational Thinking

Concepts

- Date and Time: 12 to 13 weeks

- Students: 15th graders (M: 5, F: 10)

- Contents: <Fifth Unit> Easy-to-Learn Software and
Programming
- 03. Troubleshooting and Programming

- Model: Motivational Design Model

- Topic: Preparing to Program for Real-World Problem
Solving

- Learning objectives: Collect resources to solve real-world
problems and break them down into smaller ways.

- Focus: Be prepared to solve problems based on computing
thinking skills, and make sure that the program can be
helpful in real life.

- Intention of Investigator: This learning topic aims to
find out what you feel to be a problem in real life, to
collect data for problem solving, and to graphically
describe the solution. Furthermore, consider the key
elements (methods) for problem solving, and break down
the steps to solve problems before using the program
as a problem solving method. Aim.

Contents
Attention: Identify motivation and learmning problems (time: 5 min)

- Geometry quiz story for brother (all activities) [DC]
- Let's take a look at the shape quiz that may interest

you in math.

- Learning problem check[DA]

- Prepare to create a simple program that solves the
problems in your life.
Relevance: Preparing for Problem Solving (time: 10 min)

- Identify the problem I need to solve [DA]

- Let’s check the problem situation and organize it into
text or picture.

- Collect similar problems and summarize examples that
solved them [AB]

- Look for similar problem situations and see how you
organized them.
% Note: Collect data through the Internet and identify
commonalities in the found data.
Confidencel: Design for Problem Solving (time: 10 min)

- 1 envision ways to solve the problem [AR]
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- Let me summarize how I will solve it with text, pictures,
shapes, etc.
- Defining learning questions [AB]
% Note: Use the activity sheet.
Confidence?2: Thinking about a problem (time: 10 min)
- How to Solve Problems [PD]
- Let me break down my solution.
- Let’s decide on the type of structure to solve.
- Sequential structure, selection structure, repeat structure
selection.[AL, AU]
- Let’s create and combine shapes by dividing them into
groups [PA]
- Let’s find commonalities and differences of shapes
- Create coherence in the way peers express themselves.
% Note! Break down the problem using procedural thinking.
Satisfaction: Organize and present assignments (time: 5 min)
- Preparing for writing program [AL, AU, SI]
- Let’s see if there is anything I can do to simplify the
problem.
- Assignment Check [DC]
- Next time, decide which programming language you
want to complete the program.
% Note: Choose either entry or Python to write.
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<Table 5> The experimental design
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