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1. INTRODUCTION

Children are provided with mathematics as early as possible from kindergarten to
high school and even college. Mathematics are able to solve problems (Ratnasari, Rosita,
& Pramuditya, 2017). Through line and line material learning, students are expected to be
able to think at a high level to solve a problem.

The results of observations showed that in the row and series material there were
still many students who made mistakes solving the problems. In general, students feel
confused if the test is given a slightly different problem when studying in class. Students
feel difficulties in the use of formulas between arithmetic and geometry. One of the
problems is determining the middle term of arithmetic lines 6, 9, ..., 36. One student
answer can be seen in Figure 1.
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Figure 1. Work student result

The problem in Figure 1 students are asked to find the number of middle tribes,
students must first look for Ut. One student's solution to the problem shows that students
are still wrong in answering it. Students have a problem distinguishing what is the n-th
term and middle term, so the formula or procedure used by students in solving the problem
is wrong.

Errors in solving problems are interpreted as deviations from the answers that have
been determined truth (Farida, 2015; Putri, 2014). Hudjono said that to solve or obtain,
certain rules or laws are needed (Irfan, 2015). The problems are situation when the student
has obstacles in their learning process (Widodo, Hidayanti, & Gunawan, 2019) while an
important part of learning mathematics is solving problems (Astutik & Nuriyatin, 2016).
Many problems will slightly affect the problems faced by students. Test questions in the
form of description (essay) provide opportunities for students to decipher the answers in
accordance with the knowledge they have. Students cannot guess the answers so that
problems often arise in the form of essays. Through students' answers in the form of a
description (essay), the teacher will be easier to analyze where the location of student
errors in solving a given problem. The results of the analysis can be considered
improvements in subsequent learning, for example in the use of teaching media.

The problems that arise in the education system in Indonesia are very complex and
a common mistake made by students in solving mathematical problems is due to a lack of
understanding of concepts and inaccuracy in counting (Perbowo & Anjarwati, 2017;
Rahayu, 2019). Watson and Asikin revealed these errors and categorized based on
Watson's category, namely: a) inappropriate data (id); b) Inappropriate procedure (ip); c)
Omitted data (od); d) Omitted conclusion (oc); e) Response level conflict (ric); f)
Undirected manipulation (um); g) Skill hierarchy problem (shp); h) Above other (Asikin,
2003; Kasana & Khotimah, 2019). Watson is a pure behaviorist. He used Pavlov's
discovery as a basis for his learning theory. His study of learning is aligned with other
sciences that are oriented solely on empirical experience, that is, as far as it can be
observed and measured (Nahar, 2016).

First categories is Inappropriate data (id). In this case, students use data that is not
quite right in other words incorrectly entering variable values; Second categories is
Inappropriate procedure (ip). Students use procedures or methods that are not appropriate,
for example using formulas in an inappropriate way; Third categories is oomitted data (od).
Missing one or more data from students' responses, thus the solution becomes incorrect;
Fourth categories is omitted conclusion (oc). Students show reasons at the right level and
then fail to conclude. In solving problems students have not yet reached the final stage of
what was asked in the problem; Fifth ctegories is response level conflict (rlc). Students do
not understand the form of questions, so what is done is to do simple operations with
existing data and then made the final result in a way that is not in accordance with the
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actual concept, or students just simply write the answer without any reason or logical way;
Sixth ctegories is undirected manipulation (um). There is a completion of the process of
changing from one stage to the next there is something illogical; Seventh ctegories is the
skill hierarchy problem (shp). Students cannot solve problems because of a lack of or not
visible skills. For example, students can change the basic formula into the requested
formula; and last categories is above other (ao). Apart from the seven categories of errors
that have been explained above, there is an eighth category where students do not respond
to questions. For example, students do not answer the problem at all, or students only write
questions back.

2. METHOD

This research is a descriptive study with a qualitative approach involving 18
students high schools of a social class in the city of Cirebon, Indonesia. Data collection
methods include tests and interviews. Qualitative data analysis was carried out in three
stages namely data reduction, data presentation, and conclusion drawing.

The test questions consist of four problem questions that had been validated in
advance by researchers using ANATES software. The indicators used in the problem are
counting the number of terms of the middle term of an arithmetic sequence, calculating the
n-th term of an arithmetic sequence, counting the number of n first terms of an arithmetic
series, and counting the number of the first five terms of a geometric sequence.

3. RESULTS AND DISCUSSION

Some research on the Watson’s category analysis has been carried out (Kristayulita
& Nurhardiani, 2011; Munawaroh, Rohaeti, & Aripin, 2018) but they did not discuss the
Watson category in the row and series material for social students. Here is the result
analysis of student answers accompanied by an interview.

3.1. Student Answer
The following are examples of students' answers to each question
Problem number 1

If arithmetic ranks 6.9, .... 36. Determine how many middle terms! Here is one
example of student answers:
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Figure 2. Work student result for number 1

In this problem, students are asked to find the number of middle syllables. Figure 2
appears that students are still using the formula incorrectly. Students have not been able to
distinguish what is an n-th term (Un) and what is the middle term (Ut), it also appears that
students are still wrong in entering data n, which should be n itself is t. Student mistakes in
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answering question Number 1 based on the Watson category are then analyzed and poured
into the following Figure 3.

Problem Number 1
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Figure 3. Error results of problem Number 1

Figure 3 shows that the categories of errors made by students varied. There are 18
students who fall into the incorrect procedure category and 13 students who make mistakes
in the inference category are missing, for the incorrect procedure category students are still
wrong in distinguishing between Ut and Un. From the answers, there are some students
who are still wrong in using the formula because they are still using the Un formula in
solving problems even though the question asked in the problem is how many middle
terms are not the third term. Students are still wrong in using the formula, there are also
some students who make mistakes in the category of missing conclusions, namely in
solving problems students have not reached the final stage requested in the problem
because when determining the student's formula was wrong. The next category is the
indirect manipulation category and the problem of skill hierarchy consists of 10 students.
In the category of indirect manipulation, students use illogical reasons in solving problems,
whereas in the hierarchy category students' skills are still wrong in operating addition and
multiplication, when summing and multiplication operations are found students still don't
understand which one should be operated first, namely in operation 6 +3 (36-1) some
students operate first adding up between 6 + 3 = 9 then continuing to operate (36-1) = 35
and then the results of both times multiplied by 9 (35) = 315 should students first operate
contained in brackets and then prioritizing multiplication and finally the sum is 6 + 3 (36-
1) =6+ 3(35) =6+ 105 = 165.

Problem number 2

An arithmetic sequence with U_6 =11 and U_10 = 23. The 11th termis ..... Here is
one example of student answers:
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Figure 4. Work student result for number 2
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In problem Number 2 students are asked to find the value of U_11, seen in Figure
4. The answer of one of the students obtained that the student is right in using the formula,
the steps taken by the student are correct, that is finding the value of b first then looking for
the value of a and new students can look for the value of U_11. The students' answers
become wrong because students make changes in the illogical stage when operating the
value of a, so that the conclusion becomes wrong. Student mistakes in answering question
Number 2 based on the Watson category are then analyzed and presented in the following
Figure 5.

Problem Number 2
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Figure 5. Error results of problem Number 2

Figure 5 it seems very prominent that the ip category errors were made by all
students. The mistakes were made by students because students were not quite right in
carrying out the completion steps. Some students are right in using the formula that must
be used but the procedure in solving problems is not right for students. Students make a
mistake at stage a + 15 = 11 they write the results, namely a = 15-11 which produces a
value a = 4, there are also those who answer a = 11-15 the result is a = -4, students should
answer in the way a + 15 = 11 by means of the two segments reduced by 15 to eliminate
the value of 15 in the left section, namely a + 15-15 = 11-15, producing a = 11-15 produces
the value a = -4.

Problem number 3

A bookstore in the first month sold 50 books, in the second month there were 65
and added 10 more each month. How many books did the store sell for six months? Here is
one example of student answers:
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Figure 6. Work student result for number 3

In question Number 3 students are asked to look for the number of books sold for 6
months, namely S_6. Figure 6 it appears that students' answers are not up to looking for
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S 6, but only to the stage of looking for U_6. Student mistakes in answering question
Number 3 based on the Watson category are then analyzed and poured into the following
Figure 7.

Problem Number 3
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Figure 7. Error results of problem Number 3
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Figure 7 it can be seen the error category is oc or the conclusion is missing where
some students are still wrong in using the formula. The category error in the conclusion is
missing frequently occurs in problem Number 3 because only work up to the stage of
finding the value of Un. So that students make a mistake in the category oc that is not
reaching the final conclusion requested for the problem because in that problem asking
students to find the value of Sn not the value of Un.

Problem number 4

The third and fifth rows of the geometry are 64 and 4. If the ratio of the sequences
is positive, specify S_5! Here is one example of student answers:
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Figure 8. Work student result for number 4

Based on problem Number 4, students are asked to look for S_5 in a geometric
sequence. Figure 8 shows that students do not understand the concept of geometry because
in these answers’ students have not written the formula to be used. Students arrive at the
stage of finding the value of r. Student mistakes in answering question Number 4 based on
the Watson category are then analyzed and poured into the following Figure 9.
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Problem Number 4
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Figure 9. Error results of problem Number 4

Figure 9 show the students who make mistakes. The most prominent is the type of
procedure is not right and the type of conclusion is lost. Most students have found the
value of r but stopped because they did not know the next procedure to do in answering the
questions given. So, students still don't seem to understand the material in this problem.
Students cannot perform procedures correctly. Students also make mistakes of type oc, ie
conclusions are lost, students have not reached the final stage requested for the problem
because students also do not perform procedures correctly ie do not know the stage to be
done next, the last there 2 students who don't do the questions.

3.2. Interview result

The following are the results of interviews based on the results of students' answers
that have been identified in accordance with the Watson categories.

Inappropriate data/id

Based on the results of interviews conducted with S11 students, the researchers
found that in the incorrect data category, they were still confused and did not understand
the sequence and series question. The student could not distinguish between term n and
term the middle. When entering data into student variables is still wrong, because the
students are wrong in determining the formula. So, students are confused to enter a value
in the variable.

Inappropriate procedure/ ip

Based on the results of interviews conducted with S12 students, researchers found
that in the category of procedures that were not right. Students working on material and
row problems were still wrong in using the formula. Students were still confused about
what formula to use. Another factor was because students did not like math lessons
because students still consider math lessons difficult. Even students do not pay attention to
the teacher when mathematics begins.

Omitted data/od

Based on the results of interviews conducted with S13 students, researchers found
that in the category of missing data errors. Students lacked focus on working on math
problems. Students also had negative thoughts in the first place which considered
mathematics difficult and could make a headache.
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Omitted conclusion (oc)

Based on the results of interviews conducted with S14 students, the researchers
found that in the category of conclusion was lost. Students in working on the row and
series questions were still confused about what steps to do next. Another factor was that
students lacked training in doing math problems because they were lazy in counting.

Response level conflict (rlc)

Based on the results of interviews conducted with S8 students. Researchers found
that in the category of conflict the level of response made by students was caused because
students were still having difficulty in operating complicated forms. Students immediately
guessed the answers because they considered it complicated to continue counting.

Undirected Manipulation Error (um)

The results of interviews conducted with S5 students, researchers found that the
category of manipulation was not directly carried out by students because students were
not careful in solving problems, and students were still confused when faced with things
like moving positions, confused whether the sign of the operation changed or not.

Skill hierarchy problem (shp)

The results of the interviews conducted with S6 students. Researchers found that in
the category of skills the hierarchy was carried out by students. Students rushed in working
on the questions and because at the time of the interview students were aware of these
mistakes.

Other Category Error

The results of the interviews conducted with S4 students. Researchers found that in
other categories students did not answer the questions or did not respond to problems at all.
Students were hesitant in taking steps to work on the problems and did not like math
lessons so that when finding difficult questions, it would be lazy to think.

Percentage of Error Type

Percentage of types of student errors based on the number of questions and the
Watson category, appear in the following Table 1.

Table 1. Percentage of error types

Question Id Ip Od Oc ric um shp ao
1 16,67% 30% 167% 21,67% 5% 16,67% 6,67% 1,67%
2 2,38%  42,86% 0% 4,76% 2,38% 33,3% 14,28% 0%
3 741%  29,63% 3,7% 33,3% 14,8% 3,7% 7,4% 0%
4 189%  33,96% 5,66% 2452% 26,4% 9,43% 9,43% 3,77%

Whole 7,69%  34,06% 2,75% 20,33% 7,69% 16,48% = 9,34% 1,65%
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Table 1 for question Number 1 it appears that ip and oc errors are the most mistakes
made by students by 30% and 21.67%, respectively. Students are still mistaking in
determining the formula and there are still many students who do not understand. So, the
oc error also occurs because at first. The students do not know what formula to use. The
students also do not reach the conclusion stage. For the second number, the most mistakes
made by students are the um type, which is indirect manipulation. Students are still wrong
in changing from one stage to the next stage which is 33.3%. The error is because students
are still confused about manipulating because of a lack of practice in working on math
problems. The third number, about the number of nth-term students. There are still many
errors of ip type, which is an incorrect procedure of 29.63%. Students are still wrong in
making the right completion steps. 33, 3% of students have not reached the final stage that
was asked for the problem even though the initial steps used were correct but there were
students stopping when completing the questions including. Students forgot the formula,
forgot about the steps to be taken next and lacked time in answering. The last for number
four, there are also the same errors as other questions. Namely errors in the ip category as
much as 33.96%. This shows that students cannot understand the material in the problem.
Students do not understand the material. Students are wrong in the procedure which is used
which results in an error type oc that is a missing conclusion also occurs the same error
made by the students is 26.4%. Students are not able to complete the answers requested on
the problem. The percentage of all errors made by students are found in the category of
improper procedures and missing conclusions. Students do not understand the material
being taught. If students have made mistakes in the category of incorrect procedures, some
students will also make mistakes in the category of conclusions lost.

4. CONCLUSION

Judging from the overall type of error based on the Watson category there are two
categories of errors that are predominantly committed by students, namely the category of
incorrect procedures and the category of inferences lost. Based on the results of the study,
some solutions that can be done by the teacher to minimize student errors in answering
Sequence and Series questions are (1) Develop teaching materials that are followed by
guided answers; (2) The teacher should provide more opportunities for students to ask and
answer questions on the board; (3) Apperception that is less will adversely affect the
success of students in the next material.
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