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[Abstract]

This study aims to analyze errors observed in Scratch programming learning among pre-service
elementary teachers and to identify the characteristics of misconceptions underlying those errors. A
15-week Scratch course was conducted with 44 participants, and error data were collected using 22
assessment items covering 11 core concepts. The results show low error rates in intuitive functions such
as sprite movement and coordinate setting, but higher error rates in concepts requiring an understanding
of logical execution flow and state changes, including variables, conditionals, loops, and events.
Recurrent misconceptions were observed regarding the timing of variable assignment, independent
execution of conditionals, and evaluation of loop termination conditions. These findings are expected to
be meaningful in that they can be utilized as foundational evidence for the future design of error- and

misconception-based curricula or the development of instructional and learning models.
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II. Related Works
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III. Research Design
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Table 2. Types of Programming Languages

Profile Category Number(%)
Scratch 5 (50.0%)
Block-based Entry 2 (73.3%)
Both 6 (20.0%)
Python 13 (81.3%)
Text-based C 3 (18.8%)
Java 1 (6.3%)

(36.4%)
Table 1. Participants” Prior Experience with
Programming Languages
Programming Experience Number(%)
Block-based 30 (68.2%)
Text-based 6 (36.4%)
Either 31 (70.5%)
Both 15 (34.1%)
None 13 (29.5%)
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Table 3. The Curriculum Used for the Lecture

Category Contents

Survey Programming background

Use of sprites

Orientation

Operations

Variables

Conditional statements
Curriculum Loops

Events

Sensing

Lists

Functions (My Blocks)
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Table 4. Summary of Error Rates by Scratch Concepts and Question-Specific Features(n=44)

Error Rate Error Rate

Concepts (Concepts) Question-specific Features (Question-specific

P Features)
) Controlling interactions between sprites 1(2.3%)
Use of sprites 2(4.5%)
Next costume 1(2.3%)
) ) Coordinates 1(2.3%)
Orientation 10(22.7%) -
Rotation 9(20.5%)

) Simple logical expression 0(0.0%)

Operations 9(20.5%) - -
Complex logical expression 9(20.5%)
) Set my variables 38(86.4%)
Variables 38(86.4%) -
Change my variables 2(4.5%)
Conditional 36(81.8%) Block execution order in if-then statements 36(81.8%)
statements e Block execution order in if-then-else statements | 3(6.8%)
Repeat until in simple form 35(79.5%)
Loops 37(84.1%) —
Repeat until in complex form 18(40.9%)
Understapdlng the basic concepts of broadcast 36(81.8%)
and receive messages
Events 36(81.8%) - -
Understanding scripts that use broadcast and o
) 3(6.8%)
receive messages

) Ask and wait 13(29.5%)
Sensing 33(75.0%)

Key pressed 30(68.2%)
) Add, delete 2(4.5%)
Lists 4(9.1%)

Insert, replace 2(4.5%)
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Functions 22(50.0%) P ! . 6)
(My Blocks) The complex invocation order 22(50.0%)

i i Project workflow 29(65.9%
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for Kids(Al) Improving model accuracy 11(25.0%)
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