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Abstract— Software education is spreading all over the world; programming education is being implemented in elementary schools in
each country using block-programming language. The block programming language provides a novice environment for easy access,
but lacks understanding and teaching all the concepts of programming. There seems to be a need for primary education using text-
based programming language for elementary school students. However, the difficulties encountered by learners in typing grammars
and commands in textual programming languages could not be completely ruled out. This study aims to investigate the difficulties of
learners based on grammatical errors frequently encountered in elementary school students. As a result, the most frequent errors in
elementary school students in Python programming were errors caused by missing parentheses, followed by incorrect operator use,
assignment of variable values that did not fit the data type, incorrect control statement composition, missing quotes Respectively. This
study implies that it provided the improved direction of programming education by identifying the difficulties of learners and
presenting practical examples and guidance plans and finding appropriate teaching strategies for text type programming education.
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for advanced students in general classes to use their logos
I. INTRODUCTION and Python programming language to conduct level-specific
Interest in programming early education is on the rise asleaanlng [4]H h ial of Pvih .
the world's education stream recognizes the need for esearch on the potential o ython - programming
software education. Programming education has alreadyeducat'on for elementary school students has been a constant
begun in the United States, the United Kingdom, Finland concern for researchers in Korea. Some studies have shown
Estonia, and India starting from elementary schools. It is positive results in elementary school students who have

common in elementary schools in each country to adopt acompleted b_lock-level programming Iearnin_g, he'P"FQ to
block-based or visual-based educational programmingShaloe algorithms when Python programming training is

language that can lessen the cognitive burden of Iearners[l]?ondumed_[5][6]' Howeve_r,_ as, previous researchers have
2] already pointed out, the difficulties encountered by learners

However, as mentioned in the k12 framework in the US in Iearn!ng the grammar of textual programming languages
in recent years, block programming languages have not2nd typing commands cannot be completely ruled out[7] -
removed the conceptual difficulties of learning and teaching 7! - e 1
programming. Also, misunderstandings about specific Therefore, it is necessary to unders_tand the difficulties of
concepts such as variables, loops, and Boolean logic havé&lementary school students by analyzing errors that students

not been extinguished [3]. In order to prevent the often make in text-based pr_ogramming learning for
misconception of programming due to the block elementary school students. It is expected that educators

programming language, first programming education using could introduce text_-based programming Ianguages n
text programming language needs to be done from elementary school primary programming education if they
elementary education are aware of the mistakes that learners often make, and

In the UK's Computing curriculum, people who are establish appropriate education strategies for them. In this

between the ages of 11 and 13, they should use two or morétUdy' we aim to suggest thg i_mpr_ovement of programming
programming languages, one of which is the use of teXt_educauon by grasping the difficulties of learners based on

based programming languages. It also provides guidelinese"ors frequently encountered in elementary school students'

Python programming.
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Il. MATERIAL AND METHOD elementary school students in VB programming were found
) _ to be from a simple typo. Next, it was found that the wrong
A. The Analysis of Programming Errors variable was specified with a wrong parameter. Hyeseon
A lack of understanding of programming causes Jang [8] classified grammatical errors into punctuation
programming errors, and the contents of errors repeatedlyomissions, misspellings, spacing, and erroneous parentheses
can be interpreted as difficulties for learners in programming in Doolittle programming. The results show that there are
learning. The study of learners' difficulties in programming many errors caused by misspellings, misspellings, and
learning has been an ongoing concern for researchers for gpacing.
long time. In Korean related studies, elementary school Robot programming learning studied by Jae-won Nam
students were found to be error-prone mainly in keeping theand In-hwan Yoo [9] shows the use of additional parameters,
grammar rules of the programming language and typing themissing necessary parameters, and inputting unmatch
commands in English. Table 1 summarizes the contents ofcontents to the parameter attributes. It also shows missing
grammatical mistakes that are frequently made by hash (#) which include statements, missing task main (),
elementary school students classified by related researchers.entering semicolon in inappropriate positions and usage,
incorrect concept of variables, misuse grammar, and other

TABLE | control statements. In addition, the inaccurate command
THE CONTENT OFGRAMMAR ERRORS input, use brace in inappropriate position, classification of
Data Invalid variable assignment variable declaration and error that could not assign value
definition into grammar error type, missing semicolon and parenthesis,
and Inadequate control structure and misplaced typographers were classified as coding errors.
Waeshik | handling | Inappropriate control statement However, missing semicolon and miss the necessary
Moon errors | structure : command were analyzed as the most error (paraphrase
[7] Errors caused by inadequate use|of needed with concise main ideas). As can be seen from the

the program
Other errors|™ A simple typo

Hardware failure

above-mentioned related studies, it can be seen that there has
been continuous research on grammatical errors that
elementary school students often make. However, it is

Missing punctuation considered that there is not enough data on the actual cases
ngseo'” vt Wrong spelling of how learners are in error and having trouble in
[%?9 yntax error spacing programming.
Incorrect bracket response B. Research procedure
Use unnecessary arguments This study aims to identify the difficulties that learners
Missing arguments experience by analyzing grammatical errors that elementary
Input content that does not match school students often make when writing programs using
the argument property Python. The research procedure for achieving some
Missing #include statement objectives. First, the types of grammatical errors were
Input semicolon in inappropriate selected through previous research and literature review.
position Second, we selected the content based on the elementary
Incorrect use of operators information achievement standards of the 2015 revised

Syntax error curriculum and conducted five programming lessons. Third,

The incorrect concept for variable)

7]

Jaewon after analyzing vocabulary program writing test results, we
Nam Missing task main () analyzed the error data of learners by collecting the results
Inhwan Use grammar and wrong control [10].
Yoo statements
[l Incorrect instructions C. object of study
Use braces in inappropriate This study is composed of a group of after-school
locations students’ of W elementary school in Seoul. Nine people are
Variable declaration and value composed of two students in the 4th grade, 2 students in the
assignment fail 5th grade, and 5 students in the 6th grade. Students are
Missing semicolon students who have completed block programming.
Coding ")" Missing parentheses

D. Design of lesson

The element of learning in the class was composed of 5th-
grade class based on the elementary information
achievement standard of the 2015 revised curriculum. Table

WaeShik Moon [7] classified grammatical errors in VB 2 shows the primary information achievement criteria for
programming as data definitions, handling errors, and otherprogramming [11].

errors. Types of data definition and handling errors include
incorrect variable assignments, inadequate control structures,
and incorrect grammar usage. Other errors were categorized
as errors due to inadequate use of the program, simple typo,
or hardware failure. As a result, the most frequent errors in

error "}" Missing braces

Typo due to mistake
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Ill. RESULTS AND DISCUSSION
TABLE IT

PROGRAMMING ACHIEVEMENT STANDARDS OF PRIMARY INFORMATION. A. Types and contents of gramrnar erors

This study selected the types and contents of grammatical

Design a simple program that inputs data, performs the nece - :
errors that occurred in Python programming based on the

processing, and outputs the results

ssary

analysis of previous studies and literature studies [8][10][13].

Understanding the structure of sequential, selection, and iterjation There are five kinds of classified errors in detail

in the process of creating a program to solve a problem

TABLE IV

Table 3 shows the contents of each lesson class based on PYTHON GRAMMAR ERRORCONTENT

the elementary information achievement standard.

Type of Error contents
error
TaBLE IlI Name Spelling error in the command
CONTENTS OFEACH CLASS Error (Case sensitive classification)
Missing quotes
The First lesson Learn the characteristics and usage of the Missing parentheses
Python programming language Missing period
The Second lesson Create a program that calculates youf age Syntax Missing colon
The third lesson Create a Viking boarding program Error Missing commas
The fourth lesson Drawing shapes Incorrect indentation
The fifth lesson Find the sum of 1 to 10 Incorrect use of operators
Incorrect control statement configuration
In the first lesson, we describe the characteristics and | Attibute | Error speliing function or variable
. Error (Case sensitive classification)
usage of the Python programming language. In the second - -
lesson, we did a programming lesson that uses data Inappropriate datatype declaration
input/output, variables, and operators to calculate the age. In | Type Error Assign a variable value that does not match the
the third lesson, the user's key (cm) was input, and the data ty.pe'. .
elective programming class was decided to decide whether The missing argument to pass to the function
to ride the rides. In the fourth lesson, the programming Value | Assigning values that can not be converted to g
learning of various figure drawing using them for a Error | data type

statement of the loop was performed. In the last lesson, a
looping programming class was used to find the sum of 1 to
10 using the While statement.

If you look at the kinds of grammar errors, Name Error is
an error that occurs when the command is misspelled or case
insensitive. Errors corresponding to Syntax Error include
E. Programming Test Questions and Answers errors due to missing special symbols such as quotes,

The programming test problem used in this study is to Parentheses opening and closing, periods, colon, and comma,
write a vending machine program using variables, €rrors due to incorrect notation, incorrect indentation, and

input/output  of data, and control statements. The incorrect operator usage. _ _
programming rules are as follows. An error that belongs to Attribute Error is an error that

Create your vending machine (any vending machine OCCUrs when a function or variable is misspelled. Type Error
can sell anything) is an error that occurs when declaring a data type that is not
You can use your control statements such as appropriate, or by assigning a variable value that does not

subsequent statements, selection statements, loognatch the data type, or when the argument passed to the
statements, and multiple choice statements. function is missing. Value Error is an error that occurs when

The inputs and outputs should be visible a value that cannot be converted is assigned to a data type.

) ) ) o B. Analysisresults by type of grammar error
Figure 1 is a good example of the evaluation criteria.

In a program written using Python, grammatical errors

drink=500
money=int(input{ please put the monev!"))
money==drink:
print{"Drinking water came out")
money>drink:
print("Drinking water came out")
print{"Change is", money—drink, " won.")

print{"l do not have enought money.")

Fig. 1Good example
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frequently encountered by elementary school students were
analyzed and Syntax Error was the highest at 79%. Next,
Type Error was found to be 21%.

Name Error, Attribute Error; Value Error did not occur.
Figure 1 shows the distribution of grammatical errors.



There is also a case like a Figure 5 when the parentheses
are omitted about the input command.
79%

print("please put the money!")
money=input

Fig. 5 Case of missing parentheses and causing errors

Based on the above examples, elementary school students

21% may have difficulty coding input () and int () variables in a
single line. That is, the process of converting the string input
by the user into integer type and storing it in a variable is
RGLRENDtS, Sytexnon AtibuteFror Typedfror NaI el coded on one line so that the user cannot pay attention to the
corresponding parenthesis processing. We could guess that
the practice of learning simple commands was done in shell
mode. In addition, we could find instances where the input ()
and int () commands were repositioned, and the int () in the

T parentheses of input (), and parentheses were missing. The

ABLE V . . . oo e

DISTRIBUTION OF ERRORCONTENT overall reason for making this error is that it is difficult to
understand the syntax of int ().

0% 0% 0%

Fig. 2 Error distribution ratio by type

1) Percentage distribution of errors occurred by type:

Type of )
Error contents ratio
error 2) Incorrect use of operators: In cases where an error was
Missing quotes 7% generated using an invalid operator, errors caused by the
Missing parentheses 36% assignment operator and _the comparison operator were
Syntax Incorrect use of operators 21% found to be many. Figure 6 is an excerpt of a case where an
Error - error occurred using the assignment operator where the
'”f_o”eCt control statement configu-| ; o, comparison operator should be written.
ration
Assign a variable value that does not — -
Type Error | atch the data type. 21% Eg*gigi%ﬁ?se put the money!")
o money=1500"
In Syntax Error, 36% of errors were caused by missing print("Drinking water came out ")
parentheses, and wrong operators caused 21% of errors.
Next, it was found that 14% error occurred and 7% error Fig. 6 Examples of errors using invalid operators

caused by wrong control statement. In the Type Error, itwas _
found that 21% of the errors were caused by assigning a Figure 7 shows an example where the comparison

variable value that does not match the data type. operator misuses the assignment operator and the
- comparison operatorof the conditional expression is
C. Specific examples of Syntax Error erroneously written.

1) Missing parentheses: In the case of missing
parentheses, errors often occur when you use the input L .

- - print{"please put the monsy!")
command to input data to the user with the keyboard and the money==input
int command to use the data type conversion. Figure 3 is & | money=>500:
partial excerpt of the case where the closing parenthesis o print("Drinking water came out ")
the int command is missing.

Fig. 7 Examples of errors using invalid operators

money:int(input(”The Vending machine sald. please put the money!") Based on the above, it can be assumed that elementary
mgp?%gzl?ﬁgoémher s he ate the plza’) school students have difficulty because the comparison
operators they had known before are not familiar with

grammar rules used as assignment operators in programming.

Fig. 3 The case of missing parentheses and causing errors ) )
3) Incorrect control statement configuration: In the case

Figure 4 shows a case where the input command isof constructing an incorrect control statement and causing an
missing the open/close parenthesis. error, it appears that it occurs in the process of writing
multiple if statements. Figure 8 shows that the else statement

orint("Hello") is misconfigured in multiple if statements and the
print("I'm cell phone vending machine") conditional expression of the elif statement is incorrectly
money=int{input'nlease put the monev!") written.

money<=100"

print("1"11 give vou a folder phone.")

Fig. 4 Case of missing parentheses and causing errors
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money==49900:

print("Get Lego Raiders.”)
money>=49900:

print("Change is" money-49900, "won. ")

money<49900:
print("l do not have enought monew.")

Fig. 8 Examples of errors caused by incorrect control statements

Figure 9 shows a case where an error is generated by
erroneously writing an else statement.

print{"please put the money!")
money==input
money=>500:
print("Drinking water came out.")
money<500:
print("l do not have enought money.")

Fig. 9 Examples of errors caused by incorrect control statements

learners may need to understand the grammar of input ()
correctly.

Second, when we look at the cases in which elementary
students made mistakes using the wrong operators, the
comparison operators and the assignment operators confused
most of them. This seems likely to be improved through
sufficient practice and constant teacher attention.

Third, when we look at the cases where an error is caused
by assigning a variable value that does not fit the data type,
it is often seen that the variable value of the input string is
incorrectly assigned to the formula. Especially, the lower the
grade, the higher the tendency. It seems necessary to
understand the grammar of input () correctly because of the
difficulty of understanding the grammar of input (). In
addition, it is necessary to go through the edit mode
environment rather than the shell mode when conducting the
class, and repeated practice is needed to understand the data
types.

This study aims to identify the grammatical mistakes that

Based on the above examples, it can be inferred thatelementary students frequently make and to provide
elementary school students have difficulty in understanding €ducators with the direction of improved programming
the basic structure of an if statement. Especially, studentseducation aimed at improving the problem-solving ability of
with lower grades showed difficulty in constructing if learners by seeking appropriate teaching strategies for text

statements.

D. Soecific examples of Type Error
1) Assign a variable value that does not match the data

type programming education It has significance.

Fourth, most of the cases in which an error is made by
constructing an incorrect control statement often occur in the
process of writing an if statement. Mainly, it was found that

type: Figure 10 shows an example of a case where an errothe less learner had difficulty in writing the conditional

occurs by assigning a variable value that does not match the&xpression in

data type.

money=input("The amount is 49900 won. please put the money!")
money==43900"
print("Get Lego Raiders.”)

the else statement and the lack of
understanding about elif and else. It is necessary to teach the
elif statements to be learned after the preliminary learning of
the basic structure of if and else is made sure [14].
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the data type

Figure 10 shows a case where an error occurs because
input value is not converted to integer type by input (). This
was also common for students at lower grade levels. Based!l
on the above examples, it can be assumed that the lower the
grade level, the more difficult the input () grammar becomes.

[2
IV. CONCLUSION

This study analyzed the grammatical errors frequently
encountered by elementary school students in Pythonl3]
programming learning and identified the difficulties that (4]
learners face. Research shows that missing parentheses most
often cause grammatical errors in elementary school studentgs)
in Python programming, followed by incorrect operator
usage, assignment of variable values that do not fit the data
type, incorrect control statement composition, missing (6]
guotes Respectively.

In cases where parentheses are missing, it is often the cadél
that one of the corresponding parentheses is missing or the
parentheses following the function are missing. The process
of converting the input string to an integer, i.e., int () and [g]
input () and that this difficulty is experienced. For high-
grade learners, extra care must be taken to ensure that the
corresponding parentheses are not omitted, and low-grade
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