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Abstract: This research was conducted so that educators can find out the location of student
errors. In addition to these factors, there are many other factors that influence student errors
in answering math story questions, one of which is the gender factor. The analysis used to
find out what types of mistakes students made, here the researcher uses Newman's procedure.
The type of research used in this research is descriptive qualitative research. The research
subjects were 31 students of class XI Madrasah Aliyah for the test. Then in the interview 6
subjects (3 women and 3 men) were taken representing each category of high, medium, low
for interviews. Subjects were selected through a short test given by the researcher, the results
of the previous test scores and discussion with the Mathematics Teacher of the class. The
results of the study showed that female students made more mistakes in the completion
process error indicator. Then in the male category, they made more mistakes in the final
answer writing indicator. When viewed from the many types of errors of male and female
students, a conclusion can be drawn that male subjects are slightly superior in solving math
problems than female subjects. This is because men have better mechanical and mathematical
abilities but women are also more effective in terms of accuracy and accuracy in solving
mathematical problems.
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Introduction

Mathematics is one of the fundamental fields of science that underlies current technological
advancements. Therefore, mathematics should be taught to all students. It is hoped that this learning
method will enable students to develop the ability to think logically, analytically, systematically,
critically, creatively, and collaboratively (Jamal, 2018). This aims to equip students with the skills to
apply mathematics in their everyday lives. Students' understanding of mathematics itself will be well
formed if they gain a more direct understanding of mathematics learning (Ariawan, 2021). In a
mathematics learning process, student understanding can be measured by asking questions to assess the
learning process. One type of question that can be used to assess students' mathematical abilities is the
story problem (Suratih & Pujiastuti, 2020).

Story questions are widely used to assess students' skills in solving problems related to the real
world (Darmawan, 2018). From this problem, students can transform it into a mathematical concept in
the form of text or mathematical symbols. When solving mathematical story problems, it is crucial that
students can understand the problem given in a lesson to identify what the object of mathematics is and
relate it to mathematical concepts, so that students can draw conclusions based on what has been
analyzed previously (Suratih & Pujiastuti, 2020). There are many mathematical materials that can be
used and are important for training students' skills in solving problems. One of the important materials
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for measuring students' skills in solving a problem is the material on number series and sequences, also
known as arithmetic sequences and series.

One aspect of mathematical literature that is considered challenging is the material on arithmetic
sequences and series. Hariyomurti et al. (2020) and Silaban et al. (2022) stated that most students still
have difficulty understanding this material. In research by Annisa & Kartini (2021), it was found that
students made many errors in the transformation process (Transformation Error) as much as 35% and in
the process skills (Process Skill Error) as much as 45%. Based on research by Sastri (2019), it was also
stated that student learning outcomes in arithmetic sequence and series material were quite low. This
also occurred in one of the high schools that will be studied, where students still had difficulty solving
arithmetic sequence and series problems.
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Figure 1. Short test answers

Students' difficulties in solving arithmetic sequence and series word problems were demonstrated
by a short test conducted by the author. This test revealed that a significant number of students still made
mistakes. In the process of working on word problems, the success rate was 45%, and the difficulty in
converting word problems into mathematical form was 40%. An interview with a teacher at a state high
school in Kediri indicated that 40% of students scored below the passing grade on daily exams.
According to the teacher, many students made mistakes when converting word problems into
mathematical form and during the calculation process. This shows that there are still many errors in
solving word problems related to arithmetic sequences and series.

Therefore, it is necessary to find solutions to this problem, one of which is by analyzing students'
difficulties in solving word problems on arithmetic sequences and series. According to Diniati (2021),
students make mistakes because their competence in problem-solving is lacking, leading to low
problem-solving abilities. This can be improved by analyzing these errors to identify where the most
common mistakes occur in the mathematical solving process. Teachers can assist students by pointing
out common mistakes, thereby minimizing errors when solving arithmetic sequence and series problems
(Jamal, 2018). This research was conducted to help educators identify where students' mistakes are
occurring. Besides these factors, there are many other influences on students' errors in answering math
word problems, one of which is gender.

Gender is used to analyze differences between men and women from a non-biological perspective.
Some researchers believe that there is a gender effect in mathematical analysis due to biological
differences in the brains of boys and girls, as evidenced by research (Arbain et al., 2017). Gender
differences in problem-solving skills have been studied as affective and cognitive predictors of
mathematics achievement (Risma Rintias, 2018). These differences show that men and women face
distinct challenges in problem-solving (Siswandi, Sujadi, & Riyadi, 2016). Considering the different
difficulties faced by male and female students, it is likely that this will affect their ability to solve
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problems when they work on questions. Therefore, the errors made by both male and female students
require further research to determine the location of these errors. This solution involves analyzing
student errors in arithmetic sequence and series material in terms of gender.

One way to analyze errors is to use Newman's theory. Newman's Error Analysis (NEA) is
designed as a simple diagnostic procedure for solving mathematical word problems (Octaviana, 2018).
According to Anne Newman, as cited in Diniati (2021), the steps used in analyzing errors include five
categories: reading errors, comprehension errors, transformation errors, processing errors, and errors in
writing the final answer.

Several studies have been conducted on the analysis of students' errors in solving word problems
based on Newman's Error Analysis (Suratih & Pujiastuti, 2020; Darmawan, 2018; Oktaviana, 2018;
Jamal, 2018), which discuss error analysis in specific materials. However, no research has focused on
error analysis in sequence and series material in terms of gender using NEA. For this reason, the author
conducted a study entitled "Analysis of Students' Errors in Solving Arithmetic Sequence and Series
Word Problems Based on Newman's Error Analysis in Terms of Gender." Thus, this research aims to
identify the types of errors male and female students make in solving word problems on arithmetic
sequences and series based on Newman's Error Analysis.

Method

This research employs a descriptive methodology with a qualitative approach, utilizing qualitative
data explained descriptively. Data collection techniques included tests and interviews. To identify
students' mistakes in solving story problems, a test consisting of three essay questions on Arithmetic
Sequences and Series was used. These questions were validated by two mathematics teachers and a
Master of Mathematics Education lecturer. Additionally, a semi-structured interview technique was
employed to ascertain the nature and causes of the errors made by students in answering the questions.
The interview questions were tailored to the circumstances and results of each subject's test sheet.

Anne Newman suggests five stages to help identify where students make mistakes in solving
mathematical problems. These stages are Reading Error, Comprehension Error, Transformation Error,
Process Skill Error, and Encoding Error (Clements, 1980). To systematically identify the types of
student errors, indicators corresponding to this classification were adapted from Mansur & Subanji
(2021) as follows.

Table 1. Research error indicators

Types of errors Error indicator
Reading error Students do not understand the symbols, words and terms
(Reading Error) contained in the questions
Misunderstanding 1) Students cannot write down everything they know and are
(Comprehension Error) asked about in the questions

2) Students write incorrectly what they know and are asked
about in the question
3) Students do not write down what they know and are asked
about the questions.
Transformation Error 1) Students cannot change the information in the problem into
(Transformation Error) a mathematical model
2) Students cannot determine which operations to use for
solve the problem
3) Students are wrong in determining the operations used for
problem solving
Resolution Process Error 1) Students cannot continue the completion process
(Process Skill Error) 2) Students can continue the completion process but it is not
appropriate
3) Students can continue the solution process but make
mistakes in the calculations
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Types of errors Error indicator
Final Answer Writing 1) Students cannot determine the  final  answer
Mistakes from solving the problem
(Encoding Error) 2) Students can determine the final answer from solving the

problem but it is not correct
3) Students can determine the final answer but are less able to
write the final answer to solve the problem

This research was conducted at Madrasah Aliyah Negeri in Kediri on Arithmetic Sequences and
Series material during the 2022/2023 even semester academic year. Data sources were drawn from two
aspects: students' answers to story test questions and interviews regarding the causes of errors
encountered by students in solving these questions. Data collection techniques included tests and
interviews. During the interviews, six selected students were asked various questions about their reasons
for answering the test questions as indicated on their answer sheets. These six students consisted of 2
high-ability students (one male and one female), 2 medium-ability students (one male and one female),
and 2 low-ability students (one male and one female). This distribution of abilities was determined
through discussions between the researcher and the class mathematics teacher, students' scores on
previous exams, and the results of short tests administered by the researcher. The categorization and
related information are provided below.

Table 2. Participant category coding information

Category Information
SPKT Higher Category Female Students
SLKT High Category Male Students
SPKS Medium Category Female Students
SLKS Medium Category Male Students
SPKR Low Category Female Students
SLKR Low Category Male Students

Checking the validity of the data in this study used triangulation. Data analysis techniques use
data reduction, data presentation and drawing conclusions (Chevallard & Bosch, 2020).

The percentage of conceptual errors in each indicator can be calculated using the following
formula:

2Ny :
P = Kjxjv x 100%  (Sugiyono, 2017)
Information:

P; = Percentage of jth concept errors
K; = Alotitem for the jth concept
N;j = Number of students who answered the ith item incorrectly in the jth concept

N = Number of respondents

The test sheet used is a description test on sequence and arithmetic series material which will be
consulted with the validation team (expert lecturer). After the researcher carries out validation, it can be
concluded that the test has met the validity of the items because it is in accordance with the basic
competencies and characteristics of the questions.

Results and Discussion
Analysis of each type of student error

Based on the results of the tests administered to students, several errors were identified in their
answers to each question. To determine the percentage of student achievement for each indicator, refer
to the following table.
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Table 3. Student test results for each indicator

No Indicators of Competence Students who Percentage
Achievement answered correctly

1 Explains the concept of arithmetic 28 96.55 %
series and the number of arithmetic nth
terms

2 Develop the concept of arithmetic 13 44.82 %
series and the number of nth arithmetic
terms

3 Forming the concept of arithmetic 0 0%

sequence and series to present and
solve contextual problems related to
other material

Based on Table 1, it's evident that none of the students achieved a 100% correct response rate for
any indicator of competency achievement and cognitive level in the material on sequences and
arithmetic series. In question 3, the percentage of students who answered correctly was 0%, indicating
that none of the students answered question 3 correctly. For questions 1 and 2, the percentages were
96.55% and 44.82% respectively. It can be inferred from the percentage of question 1 that students still
made errors in answering arithmetic sequences and series questions. Similarly, the relatively low
percentage for question 2 suggests that many mistakes were made by students in answering arithmetic
sequences and series questions. The overall percentage of each error for the three questions made by
29 students is presented in the table below.

Table 4. Percentage of each error for all questions

No Error Type Percentage Category

1  Reading Error (Reading Error) 24.13% Low

2  Misunderstanding the Problem 33.34% Low
(Comprehension Error)

3 Transformation Error 43.67% Enough

4 Completion Process Error (Process Skill Error) 44.82% Enough

5  Final Answer Writing Error (Encoding Error) 54.02% Enough

From Table 2, calculations using the formula by Sugiyono reveal that errors in writing final
answers are the most frequently occurring errors among students, accounting for 54.02%, followed by
completion process errors at 44.82% and transformation errors at 43.67%. On the other hand, errors in
understanding the problem represent 33.34% of errors, while reading errors are the least common, at
24.13%.

Regarding the error presentation category, it was observed that reading errors and errors in
understanding the problem fall into the low category. This implies that students are proficient in
comprehending the problem statement and interpreting symbols and instructions. However, types of
transformation errors, completion process errors, and errors in writing final answers are categorized as
quite high. This suggests that students frequently make mistakes when applying mathematical models,
utilizing formulas, executing operations, and drawing conclusions based on their results.

Category analysis of each type of male student error

The errors made by male students encompass all classifications of errors based on the Newman
procedure. The research will discuss five classifications of errors, namely reading errors, comprehension
errors, transformation errors, completion process errors, and errors in writing the final answer, which
are outlined in the table below.
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Table 5. Percentage of male students' errors for all questions

No Error Type Percentage Category
1  Reading Error (Reading Error) 23.80 % Low
2 Misunderstanding the Problem 33.34% Low
(Comprehension Error)
3 Transformation Error 42.85% Enough
4 Completion Process Error (Process Skill Error) 47.61% Enough
5  Final Answer Writing Error (Encoding Error) 47.61% Enough

Based on Table, it was found that the most errors made by male students were errors in the
completion process and errors in writing the final answer with the same percentage, hamely 47.61%,
included in the fairly high error category. The next most common error is transformation error with a
percentage of 42.85%, which is in the quite high category. Errors in understanding the problem with a
percentage of 33.34% are included in the low category, and errors with the lowest percentage are reading
errors which have a percentage of 23.80% which is included in the low category. Male students made
quite a lot of errors in transformation errors, completion process errors, and errors in writing final
answers.

Category analysis of each type of error by female students

The errors made by male students encompass all classifications of errors based on the Newman
procedure. The research will discuss five classifications of errors, namely reading errors, comprehension
errors, transformation errors, completion process errors, and errors in writing the final answer, which
are outlined in the table below.

Table 6. Percentage of female students' errors for all questions

No Error Type Percentage Category
1  Reading Error (Reading Error) 24.24% Low
2  Misunderstanding the Problem 33.34% Low
(Comprehension Error)
3  Transformation Error 43.93% Enough
4 Completion Process Error (Process Skill Error) 43.93% Enough
5  Final Answer Writing Error (Encoding Error) 56.06% Enough

Based on Table 4, it was observed that the most common errors made by female students were
errors in writing final answers, accounting for 56.06% and falling into the fairly high error category.
Following this, transformation errors and completion process errors were equally prevalent, both at
43.93%, categorizing them as quite high errors. Errors in understanding the problem constituted 33.34%
of errors and were categorized as low, while reading errors had the lowest percentage at 24.24%, also
classified as low. This indicates that female students still make a considerable number of mistakes in the
areas of transformation errors, completion process errors, and errors in writing final answers.

This discussion is based on research data detailed in sub-chapter IV concerning errors made by
subjects in solving story problems on arithmetic sequences and series, analyzed according to gender
using Newman's Error Analysis procedure. It will be further discussed in alignment with the research
focus, which centers on the types of errors made by male and female students in solving arithmetic
sequences and series story problems based on Newman's Error Analysis.

Categories of each type of mistake by female students error
Reading error

Based on the described research data, it was observed that students encountered errors while
working on arithmetic sequences and series story problems. The first type identified was reading errors,
with a percentage of 24.24% among female students, categorized as low. This indicates that a few
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students misunderstood the symbols, words, and terms in the problem. During the researchers' interview
process, most students demonstrated understanding of the words, terms, and objectives of the given
guestions. Based on this data, reading errors appear to be the least prevalent type of error compared to
others. These findings align with Annisa's research, which similarly concluded that reading errors
constituted the smallest percentage (Annisa & et al., 2023). In interviews with subjects, researchers
found that one reason for students' errors falling into the low category in this study was their encounter
with a similar type of question. Consequently, subjects became more familiar with the words, terms, and
objectives contained in the learning material.

Comprehension error

In the case of comprehension errors, the percentage of errors among all female students is 33.34%,
categorized as low. This finding aligns with Savitri's conclusion, which identifies Comprehension Error
as a type of error with a low percentage (Savitri & Yuliani, 2020). An indicator of this error type is when
students are unable to articulate what they know in response to the questions posed. This is also
consistent with research by Suratih & Pujiastuti (2020), which suggests that errors in understanding can
stem from students' inability to grasp keywords in the questions and failure to identify crucial
information contained within them. In the interview findings, most subjects demonstrated the ability to
articulate and elucidate their understanding of the questions. One reason for this proficiency among
subjects was their exposure to similar types of questions prior to the study. However, subjects had only
encountered these questions in reading exercises and had not yet progressed to solving them.

Transformation error

In the case of transformation errors, the overall percentage of errors among female students was
43.93%, classified as fairly high. These errors arise when students struggle to translate information from
the problem into mathematical expressions and fail to identify which formula to apply in solving the
problem. During the interviews, one subject mentioned that the inability to convert information from
the problem into its mathematical form stemmed from a lack of understanding of the problem'’s
mathematical representation. This observation is supported by Suciati & Wahyuni (2018), who assert
that transformation errors occur when students struggle to process information from the problem into
mathematical expressions. Similarly, Ferdiyanto & et al. (2021) suggest that transformation errors arise
from students' inability to convert question data into a mathematical model. Consequently, students are
unable to initiate the solution process because they lack comprehension of the mathematical form of the
given problem.

Completion process error (process skill error)

In the process skills error category, the percentage of errors among all female students was
43.93%, categorized as quite high. The second most common mistake made by students occurs during
the calculation process leading to the final result. If a student makes an error during this process, it is
classified as a Process Skill Error. During the interviews, a subject mentioned that errors in the
calculation process stemmed from inaccuracies rather than an inability to perform calculations. Annisa
& Kartini (2021) also note that students' inaccuracies lead to errors in calculation operations. This aligns
with the perspective of Annisa et al. (2023), who suggest that process skill errors occur when students
fail to accurately execute procedures for numerical operations. Throughout the interviews, researchers
found that errors in arithmetic operations were often due to students' lack of carefulness during the
calculation process. Subjects felt that the allotted time was insufficient, and ultimately, they did not
review their work. This observation resonates with research by Fatahillah et al. (2017), which attributes
process skill errors to students' lack of attentiveness and proficiency in calculation.
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Final answer writing error (encoding error)

An error in writing the final answer or what can be called an Encoding Error is an error caused
by the subject incorrectly identifying/writing the correct conclusion as required in the question. In line
with researchFatahillah et al, (2017), who stated that errors in writing final answers include errors in
writing units, errors in not writing conclusions, and writing conclusions but not correctly. In the error
analysis of all female students, the percentage of errors in writing the final answer was 56.06% in a
fairly high category. This is in line with Siswandi, Sujadi, & Riyadi, (2016) who stated that the most
common mistakes made were errors in determining the final answer. The cause of the subject making
mistakes is that students forget to write conclusions based on what is asked in the question.

Categories of each type of male student error
Reading error

Based on the described research data, male students exhibited an error percentage of 23.80%,
categorized as low. This indicates that only a few students misunderstood the symbols, words, and terms
in the problems. During the interviews conducted by researchers with the subjects, many of them
demonstrated understanding of the words, terms, and meanings of the questions. This observation is
consistent with the findings of Salamah & Amelia (2020), who stated that reading errors occur when the
subject fails to comprehend a word or sentence in the problem. Based on this data, reading errors among
male subjects also represent the least prevalent type of error among other types. As noted in the research
by Qodr & Ishartono (2022), the research subjects did not encounter significant obstacles related to
reading errors. One reason for the infrequency of mistakes on this indicator could be that subjects already
possess an understanding of the key words and sentences commonly found in arithmetic sequences and
series problems.

Comprehension error

In the category of errors in understanding, the percentage of errors among all male students was
33.34%, falling into the low category. This suggests that while rare, some male students who were
subjects of the research still made errors in understanding. One of the reasons for students' mistakes in
the understanding process is their tendency to rush through the questions, resulting in incomplete
comprehension of what is asked and what is known in the question. As noted in the research by Qodr &
Ishartono (2022), students may make errors in understanding when they hurry to answer all the
guestions, leading to incomplete comprehension. Another cause of errors in the understanding indicator
is incomplete writing, where students forget to jot down the information known and asked in the
guestion. This finding aligns with the research by Jeharut & et al. (2019), which suggests that incomplete
recording of known and asked information can lead to errors in understanding the question.

Transformation error

In the category of transformation errors, the overall percentage of errors among female students
was 42.85%, falling into the fairly high category. These errors occur when students struggle to convert
the information from the problem into its mathematical form and fail to understand which formula to
use in solving the problem. During the interviews, one of the subjects explained that the reason they
couldn't convert the information from the problem into its mathematical form was because they couldn't
determine the appropriate formula for solving the problem. This statement is supported by Wahyuni
(2018), who stated that transformation errors occur when students struggle to process the information in
the problem into mathematical form. Similarly, Jeharut & et al. (2019) also stated that transformation
errors occur when students cannot identify a formula that fits the problem.
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Completion process error (process skill error)

In the category of process skills errors, the percentage of errors among all male students was
47.61%, falling into the quite high category. The most common mistakes occur during the calculation
process when reaching the final result. Errors in this process, if made by a student, are classified as
Process Skill Errors. This aligns with the findings of Jeharut & et al. (2019), who assert that errors in
calculation operations lead to errors in the settlement process. During the interviews, subjects mentioned
that errors in the calculation process were often due to inaccuracies and a perceived lack of time to check
calculations thoroughly. Fahlevi & Zanthy (2021) also noted that men are more prone to being less
thorough, rushing, and solving problems hastily.

Final answer writing error (encoding error)

An error in writing the final answer or what can be called an Encoding Error is an error caused
by the subject being wrong/inaccurate in determining/writing the conclusion according to the problem
in the question. In line withRahmawati et al, (2021) stated that errors in writing final answers were
caused by students being less careful or inaccurate in writing the final results. In the error analysis of all
male students, the percentage of errors in writing the final answer was 47.61% in the quite high category,
which is the same number as the error indicator in the completion process with the highest percentage.
This is in line with Siswandi et al., (2016), the error with the highest percentage is errors in writing the
final answer. The cause of the subject making mistakes is that students forget or are incomplete in
writing conclusions based on the problems in the question.

Causes of differences in mistakes made

The discussion regarding types of errors among women and men can be narrowed down to
facilitate educators' focus. Among female students, more mistakes were observed in the completion
process error indicator. Conversely, among male students, more mistakes were noted in writing the final
answer. Considering the numerous types of errors made by both male and female students, it can be
inferred that male students are slightly better at solving mathematical problems compared to female
students. This inference is supported by the higher percentage of errors among female students compared
to male students and qualitative data obtained during interviews with subjects.

These findings are consistent with research by Siswandi et al. (2016), which suggested that male
subjects outperform female subjects in solving contextual mathematics problems. Similarly, Khasanah
et al. (2020) found that men excel in reasoning and possess better mathematical and mechanical abilities
compared to women. This supports the notion that boys exhibit stronger mathematical capabilities, while
girls excel in other areas such as diligence, persistence, and thoroughness. Savitri & Yuliani (2020) also
noted that male students make fewer mistakes compared to female students.

However, these findings contradict some expert opinions suggesting that male students make
more mistakes than female students. This discrepancy may arise from difficulties encountered by male
students during the learning process, such as understanding the questions and aligning conclusions with
final results (Ferdiyanto et al., 2021). Additionally, research by Davita & Pujiastuti (2020) indicates that
female students’ problem-solving abilities in mathematics may surpass those of male students, attributed
to their accuracy and attention to detail. Anggraeni & Herdiman (2018) also suggested that female
subjects exhibit superior mathematical problem-solving abilities compared to male subjects, often due
to better time management skills.

Therefore, while male students may excel in certain aspects of mathematical problem-solving, the
performance of female students should not be underestimated, as they may exhibit strengths in accuracy,
attention to detail, and time management.
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Conclusion

The discussion regarding types of errors in women and men can be narrowed down to assist
educators in focusing their attention more effectively. In the male category, they made more errors in
the final answer writing indicator (Encoding Error). By examining the number of error types made by
male and female students, it can be inferred that male subjects are slightly superior in solving
mathematical problems compared to female subjects. This is attributed to men's better mechanics and
mathematical skills. However, in the female category, they made more mistakes in the process skill error
indicator (Process Skill Error). Despite men's superiority in mechanics and mathematics compared to
women, women also exhibit effectiveness in precision and accuracy when solving mathematical
problems. Based on the results of this research, the author provides several suggestions, which are
summarized as follows: 1) For researchers, it is necessary to replicate the study in other schools with
similar characteristics to the research location. Additionally, further research can be conducted on
students from different schools, focusing on gender perspectives. This aims to validate whether the
findings obtained by the researcher align with those of other studies. 2) For teachers, it is recommended
to emphasize understanding the stages of problem-solving processes for male students, while for female
students, the emphasis should be on determining the final answer and mastering the problem-solving
process.
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