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Exploring Al-based Teaching and Learning Activities for Software Education

in Kindergarteners to the Second Graders

Sohee Kim" - Youngsik Jeong™
Dongsin Elementary School” + Jeonju National Univ. of Education™

Abstract

Al(Artificial intelligence) has brought many changes to our living in the Fourth Industrial
Revolution. In our daily lives, we can easily access unmanned automatic systems using Al such as
unmanned cameras and unmanned delivery boxes. Therefore, Al education has become an important
part of daily life in the future. Currently, however, we have very few cases of Al education for young
students, such as kindergarten and lower grades in elementary schools. Based on the software educa-
tion curriculum of kindergarteners and lower graders previously studied, we presented the examples of
Al-based teaching and learning activities and presented related Al-based computational thinking by
each topic. However, in order for these teaching and learning activities to be applied to public educa-
tion, it is necessary to secure sufficient class time, improve the educational environment, and actively
support teaching activities.

Keywords : Kindergarten, lower grader, elementary school, software education, Al education, teaching and learning
activities. Al-based computational thinking
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<Table 1> Software Curriculum for Kindergarteners
Area Seed(Q1) Sprout(Q2) Tree(Q3) Fruit(Q4)
Problem - Talk about the feeling - Talk about the current . Find a problem to solve .aD:cf(l)r;Zjn t: the pizg}zz
Problem Explorer when having a problem state of the ploblem P situationg b
Solving Solving - Talk about the feeling -+ Talk about the target - Find a solution to thg - Compare different
Method when solving a problem state of the problem problem solutions to the problem
Data - Find the right color - Find the right picture ’ zmiarancethe rightl | Find the rule
Represent | - Paint appropriately - Draw the right picture P . - Make rules in the shape
+ Draw the right shape
Command - Find commands tg + Find commands that do
& - Find commands in order| - Find repeated commands| match the condition not meet the criteria
- Command in sequence - Repeat several times - Find condition to match - Find conditions that do
. Flow .
Programming the command not fit the command
Debugging | Find the wrong order . Find invalid rules . FmdA invalid conditions - Represent with multiple
& - Modify to order - Modify to the rule " Modify to meet the commands
Improvement| ¥ ¥ conditions - Find shorter commands
. - Find simple commands - Find correct] - Create various| - Create a simple
Integrative . R .
Activities - Find directions by] command commands command
) orders - Draw shapes by orders | - Play by orders - Dance by orders
. . . - Understand thef
Information | - Use computing devices . . . . .
. . importance of personal - Share my information - exchange compliments
Information Life safely . "
Culture information
Information | - Execute an application| - Browse for material on| - Create  patterns  with| - Watch videos over the
Util. program the Internet computing devices Internet
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<Table 2> Software Curriculum for 1 and 2 Graders
Area Seed(Q1) Sprout(Q2) Tree(Q3) Fruit(Q4)
Distinguish bet . . . . . .|+ Small blems of
1SHngus ctween Find multiple problems in|- Find and group similar matier . problems - of - a
problem status and X . complex problem
Problem . the same situation problems .
resolution status R . - Find problems that
Explorer R - Find problems that occurl- Find problems that]
- Find workable problems| reneated depend on conditions depend on external
];rn;bl-em with computing devices & y & circumstances
olving - - : -
. L. . |- Repeated problem solving|- Find solutions that meet|]- Find ways to depend on
. Say it in the order in . - ..
Solving which it happened several times the criteria conditions
Method . D . To briefly express several- Find a  Time-Efficient- Find a spatially efficient
Solving problems in turn .
repetitions Way way
- Place in same shaped -Find and name the
. . . | - Name the space .. .
space - Place in the right size . commonalities of different
. - Compare sizes by space
- Know the difference  space values
Data name
between numbers and - Connect characters . - Extract characters from a
Represent . . - Draw a pictogram| .
letters - Fill tables according t accordin o size o string
- Color according to sizg size or quantity R g ) - Understand table  and
. quantity . . .
and quantity pictogram relationships
- Use the move command - Use hidden or visiblg
block command blocks - Use a command block to - Use command blocks to
- Use the rotate command - Use a command block| change its appearance change size
Command block that repeats several times| - Use an infinitely repetitive - Use keyboard events
& - Replace sprites or] - Use waiting command command block - Use inequal operators
Progra Flow backgrounds blocks - Use equal operator - Use both branch
mming - Use the addition and -Use string connection| - Use a conditionall command blocks
subtraction operators command block - Create multiple variables
- Use the saying command - Use command blocks that] - Use a given variable of the same type
block ask and wait
Debuggin - Add and executd - Clear and execute some - Check variable-valuey - Check  properties  with
Eg g commands one by one command blocks with saying blocks saying blocks
I vement + Modify command blocks| - Reduce the number off - Modify the number off -+ Modify command blocks
in order command blocks used iterations or conditions: faster
. + Dra simpl le . .
- Draw  simple polygons 51‘1 Wons Mgllihe corfriz:; -Draw a pattern withl - Draw with command
Integrative| with command blocks E]OZ}%S command blocks blocks
Activities | - Write a letter in ...| - Create fairy tales with -Create role paly by
- Create role play with| . N
command block . command blocks recording voice
saying command blocks
Information[- Use computing devices- Verify and use the source- Use your internet account- Write a complimenting
Life safely of data safely comment
Inform: . . - -
. . . Draw pictures with the - print and share with the
tion . |- Use an input devices .
Culmrelnformatlon. Find what you need on mouse Capture screen printer
Utilizing the Internet - Store data on Share your data via email|- Record sounds with a
computing device computing device
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<3 3> Al-based Computational Thinking(ACT)
Area Contents
Prob. understanding | - I can figure out the current state before solving the problem, and the target state after solving it
Recognition Prob. definition -1 can grasp the situation of the problem and articulate the problem to be solved
Prob. decomposition | - I can split into simple and smaller problems to solve complex problems
Dat Data collection - I can find, investigate, and save the data I need to solve the problem
cxploiaiion Data representation | - I can visualize data in numbers, letters, pictures, tables, graphs, etc
Data structuralization| - I can structure my data into stacks, queues, lists, trees, graphs, etc
Finding patterns - I can find and express repeated elements in the problem-solving process
. Model |Abstraction - I can understand the problem-solving procedures and predict the results
Learning R .
creation | Modeling - I can remove unnecessary elements to solve a problem
Proceduralization - I can express the problem-solving procedure in a picture, an flowchart, or a pseudo code
Model Programming - I can write a program to solve the problem according to the algorithm
trai(;lifl Debugging - I can find and correct the errors or warnings in the algorithms or programs
e Optimization - I can improve the algorithms or programs more effectively
Evaluation - I can test and evaluate whether the problem has been solved for the purpose
Adaption Executing - I can apply the problem-solving method to similar problems
Applying - I can apply the problem-solving method to solving real-life problems
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