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[Abstract]

In this paper, various types of errors made by elementary school teachers during the process of
learning Python were analyzed to enhance the effects of text-based programming education. This study
found that the most common type of error made by elementary school teachers was logical errors
(67%). This is thought to be because teachers need to organize the meaning of a given task
systematically which demands higher levels of programming ability, rather than simply acquiring syntax.
Prior experience with text-based programming languages was found to have a significant impact on
learning Python, unlike block-based programming languages. These findings can be used as foundational

data to develop educational curricula to teach elementary school teachers text-based programming

languages.
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I. Introduction
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II. Related Works

1. Definition of programming errors
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2. Types of programming errors
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Table 1. Prior Studies Classifying Programming Errors

Study Classification
Logical errors, Operation errors, Data
Moon(9] errors, Interface errors, Other errors
Syntax errors, Logical errors, Coding errors,
Name[10] Robot operation errors
Kim[11] Syntax errors, Logical errors, Coding errors
Logical errors, Syntax errors, Name errors,
EOL errors, EOF errors, Type errors,
Jung[12] Attribute errors, Value errors, Turtle
graphics errors, Index errors, Indentation
errors
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III. Research Design

1. Research Subject
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2. Research Procedure
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Table 2. The Curriculum Used for the Lecture

Category Contents
Survey Programming background
Overview of data science
. Overview of Python
Basics

Overview of grammar in Python

Overview of Colab

IV. Results

1. Classification of Error Types
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Table 3. Type, Code, and Description of Errors

Overview of Matplotlib

Visualization using weather data

Data analysis Visualization using public

transportation data

Visualization using population data

Text encoding

Diversity in programming

Importance of indentation

Review Understanding of file pointer

Using variables with the same
name as Python built-in functions

Shortcuts for comments

Final evaluation Examination using programming
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Type Code Description
LE_1 | Incorrect indentation
LE 2 Declaring variable initialization within a
- loop
Missing some of requirements in
LE 3 | . .
implementation
. Incorrect use of a string that looks like
Logical | LE_4 9
a number
Errors -
Lack of understanding of the data
LE 5 . . .
structure including List
Lack of understanding of the usage of a
LE_6 .
function or keyword
Failure to understand the behavior of the
LE_7 . ; .
file pointer in a nested loop
SE 1 Errors due to attempting to concatenate
- strings and variables using + operator
Error caused by not being able to
SE_2 | distinguish between a string that looks
like a number and a number
SE 3 Errors due to using == operator instead
- of = operator to store value in variable
Syntax - -
Errors due to using = operator instead of
Errors
SE_4 | == operator to compare two values for
equality
Errors due to attempting to declare and
SE_5 | use a variable with the same name as a
Python built-in function
SE 6 Other errors due to grammatical
- inconsistency
DE 1 Errors occurring when converting data in
- Excel format to CSV format
Errors occurring when attempting to
Data . .
DE_2 | process data files that contain garbage
Errors
values
DE 3 Errors when using a non-existent file
- name
Errors caused by missing : or misspelling
CE_1 o .
as . in loop or conditional statement
Coding Error due to typo in function name or
CE_2 .
Errors variable name
CE_3 | Errors caused by missing " " or “ ”
CE_4 | Errors caused by missing ( or )
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2. Description of the Error
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for row in data :
male = row|[1:4]
plt.plot(male)
plt.show()

Fig. 1. Example of LE_4, incorrect use of a string that

looks like a number
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myList = ['a', 'b', '¢']
print(myList[2])
print(myList[2:3])

Fig. 2. Example of LE_5, lack of understanding of the
data structure including List
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age = '3’
myage = 10 + age
print(myage)

Fig. 3. Example of SE_2, not being able to distinguish
between a string that looks like a number and a number
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3. Analysis of Error Rate
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Table 4. Frequency of Errors by Type and Code

Type Code Frequency(%)
LE_1 3(12.5%)
LE_3 7(29.2%)
Logical Errors LE_4 1(4.2%) 16(67%)
LE_5 3(12.5%)
LE_6 2(8.3%)
SE_4 1(4.2%)
Syntax Errors 7(29%)
SE_6 6(25.0%)
Coding Errors CE_1 1(4.2%) 1(4%)
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4. Analysis of the Impact of Pre-Learning
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Table 5. Results of Normality Test(Shapiro-Wilk),
block-based programming

Block Programming
; n mean p-value
Experience
Yes 11(52%) 87.6 p<0.001
No 10(48%) 90.3 p=0.001
Table 6. Results of Mann-Whitney U Test,
block-based programming
Block Programming U-value Z-score p-value
Experience 53 -0.10 p=0.912
4 2t Table 63t 2o £EWAISS) B2 1
e 1ojo) AMsysta2 mojxle shgofl fojulgt
T2 FA %2 Aoz YERHTHp>0.05).

Table 7. Results of Normality Test(Shapiro-Wilk),
text-based programming

Text Programming

N — n mean p-value
Yes 6(30%) 100 p<0.001
No 15(70%) 84.4 p=0.003
Table 8. Results of Mann-Whitney U Test,
text-based programming
Text Programming U-value Z-score p-value

Experience 15 -2.29 p=0.021+

* p<0.05
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V. Conclusions
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