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Abstract This research aimed to analyze the errors of
fifth-grade students in solving the problem-solving
questions about geometry. The form of this research is
descriptive research with a quantitative approach. The
research subjects were 32 students of VB class at
Danukusuman Elementary School in the 2018/2019
academic year. The data were analyzed with descriptive
and content analyses using the Newman procedure. The
technique of data collection used an essay test in the form
of story problems about solid geometry (cube and beam).
The findings show that the pattern of errors made by the
students classically is based on Newman's procedure,
namely: (1) reading of 7.3%, (2) comprehension of 35.42%,
(3) transformation by 47.92%, (4) process skill of 66.67%,
and (5) encoding of 85.42%. Furthermore, from the results
of the percentage, error patterns can be categorized in
general. The categorization explains the level of children in
making a pattern of errors that is described by the number
of students in the research subject (32 students). Categories
consist of four, which are very low, low, high, and very
high. This makes it easy to read the analysis of the number
of students who make a pattern of errors. The findings are
the preliminary research to determine the pattern of errors
in problem-solving based on Newman's procedures and the
factors that cause errors in solving the problems in solid
geometry (cube and beam).
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1. Introduction
Problem-solving skills are 21st-century integrated skills
that students need to have [1]. Problem-solving skills
involve the ability to think of analyzing, interpreting,

reasoning, predicting, evaluating and reflecting with
regular, orderly, and complex behavioral patterns to deal
with global competition (ASEAN Economy Community)
in the 21st century which is based on human resources that
are able to collaborate by communicating well, have high
order thinking skills (HOTS) skills, and are able to solve
various problems [2][3][4]. Students have problem-solving
skills if they understand the steps in solving problems in
the form of understanding the problem, planning problem
solving, implementing the plan, and reviewing because, in
essence, problem-solving involves a combination of base
knowledge and base skills. The activities of analyzing,
linking concepts, arranging planning are the human base
skills in solving problems [5]. Problem-solving skills are
closely related to the objective of mathematics learning to
train students to have the ability to obtain, process, and
utilize information in conditions that are always changing,
uncertain, and competitive with logical, analytical,
systematic, critical, creative, and collaborative ways of
thinking related to abstract mathematical objects that begin
with an inductive reasoning process from a number of data
observations in everyday life in concrete operational stages
[6][7][8][9].
The mastery of problem-solving skills in elementary
schools is still relatively low. The findings in the
Mathematics Teacher Development Centre in several
elementary schools in Indonesia revealed that most
elementary school students have difficulty in solving
problem-solving problems and translating everyday life
problems into mathematical models [10]. Besides, the
research of S. Hidayah [11] stated that story problems are a
basic subject difficult for students, both in Indonesia and in
other countries, to master. One of the elementary school
materials that contain a lot of problems- solving in the form
of story problems is geometry. Students are required to
have problem-solving skills related to geometry problems.
One way to find out the level of student skills in problem-
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solving is by diagnosing their difficulties. This is in line
with White's opinion (2009) [12] that to diagnose the type
of students' difficulties can be carried out by analyzing
their errors in completing story problems using Newman's
error analysis. Newman defines five specific skills about
mathematics literacy and numeracy which are essential in
the activities of solving mathematical story questions
consisting of five stages that students must pass, namely:
reading, comprehension, transformation, process skill, and
encoding [13][14]. Based on the above description, this
research was aimed at analyzing the types of errors and
indicators of the causes of errors of fifth-grade students in
solving geometry problems based on Newman's procedure.
The findings serve as the preliminary research to determine
the pattern of students’ errors that vary based on the
Newman's procedure so that in the future, solutions can be
found to minimize the students' errors in answering
questions that contain problem-solving.

2. Methods
The form of this research is descriptive research with a
quantitative approach. The research subjects were 32
students of VB class at Danukusuman Elementary School
in the 2018/2019 academic year. The students were
assessed using Newman's procedure [15] resulting in
various types of students’ errors. The technique of data
collection used an essay test in the form of story problems
about geometry. The types of students’ errors in doing
problem-solving questions of geometry were scored using
the assessment instrument as shown in table 1.
Table 1. Indicators of Student Errors in Problem Solving Based on
Newman's Procedure
No

Types of Errors

Indicators

A

Reading

A1, A2, A3

B

Comprehension

B1, B2, B3

C

Transformation

CI, C2, C3

D.

Process Skill

D1,D2, D3

E

Encoding

E1, E2, E3

Each type of errors described in table 1 has 3 indicators.
Each indicator in each type of error is scored 1. The
students get a score of 3 if they make errors in 3 indicators,
score 2 for errors in 2 indicators, score 1 for an error in 1
indicator, and score 0 for not making any errors. The
criteria of the problem-solving skill test result scoring [16]
can be seen in table 2.
Based on table 2, it is determined that the types of
students’ errors in solving geometry problems, according
to Newman’s procedure, are in the high category if the
score reaches 7.5 or if they make more than 7 errors of
indicators in working on the problems. The data analysis
techniques used in this research are descriptive and content
analysis.

Table 2.
Solving
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Categorization of the Types of Student Errors in Problem
Score Interval of the Types of Errors

Categories

X≥

X ≥ 10

Very High

+ 1. SBX > X ≥

10 > X ≥ 7,5

High

>X≥

7.5 > X ≥ 5

Low

X>5

Very Low

X<

+ 1.SBX
– 1.SBX
– 1.SBX

3. Result and Discussion
The Newman procedure is a method that analyzes errors
in solving problem. There are 5 stages that must be done by
students in solving problem. There are (1) reading, students
must be able to represent what they read according to their
understanding; (2) comprehension, students know the
problem to be solved by showing the idea of the problem;
(3) transformation, students are able to choose a plan
approach to solving problem; (4) process skill, students
choose the exact calculation procedure according to the
plan at the transformation level; and (5) encoding, students
can write the answers correctly and right after the checking
process. Furthermore, the results and discussion of this
research consist of 5 types of errors based on Newman's
procedure, as follows:
3.1. Five Types of Errors Based on Newman's
Procedure: Reading Error
Reading errors consist of 3 indicators; they are: (1) The
students are not able to read or recognize keywords and
symbols in the questions (A1); (2) They are not able to
interpret the problems of the questions (A2); and (3) They
are not able to process problem solving (A3). The results of
the students’ reading errors can be seen in figure 1.
Figure 1 shows the results of the students’ reading error
analysis in solving geometry problems. Based on figure 1,
it shows that there are no students who made A1 errors, it
proves that students mastered reading or recognize
keywords and symbols in the questions. Then, 1 student
who made A2 errors and 8 students who made A3 errors.
The highest error is that students can't process
problem-solving (A3) resulting from that students are not
able to read or recognize keywords and symbols in the
questions (A1) and they are not able to interpret the
problems of the questions (A2). This is following Ismail Hj
Raduan's research [17] explaining that when solving
problems, students will pass two phases, namely the
interpretation of the language mathematics and the
calculation process. The first phase involves interpreting
language in the form of numbers and equations. The first
phase shows the linkages with indicators of reading errors,
which are usually problems by students in understanding
the language, sentences, and words they read.

1678

Error Analysis of Fifth-Grade Students of Elementary School
in Geometry Problem Solving Based on Newman's Procedure

Figure 1. Results of Reading Error Analysis (total students)

Figure 2. Results of Comprehension Error Analysis (total students)

3.2. Five Types of Errors Based on Newman's
Procedure: Comprehension Error
Comprehension errors consist of 3 indicators; they are:
(1) The students are unable to analyze the information
about the problem (B1); (2) They do not write information
on problems with mathematical sentences (B2); and (3)
They are not able to analyse what is asked in the question
(B3). The results of students' comprehension errors can be
seen in figure 2.
Figure 2 shows the results of the students’
comprehension error analysis in solving geometry
problems. Based on figure 2, it shows that there are 8 of 32
students who made B1 errors, 13 students who made A2
errors and 11 students who made B3 errors. The highest
error is the B2 that students do not write information on
problems with mathematical sentences, as in the study P.
Rahayuningsih and A. Qohar [18] that comprehension

error indicated when the students don't know or don't write
the correct information in the question. The research of
Parmjit et al.,[19] also shows that comprehension errors
occur when students can read questions but fail to
understand the requirements, causing them to be wrong or
fail to try to solve the problem.
3.3. Five Types of Errors Based on Newman's
Procedure: Transformation Error
Transformation errors consist of 3 indicators; they are:
(1) The students are not able to make mathematical models
of information obtained (C1); (2) They do not know the
formula that will be used to solve the problem (C2); and (3)
They are not able to present problem-solving strategies
(C3). The results of students’ transformation errors can be
seen in figure 3.
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Figure 3. Results of Transformation Error Analysis (total students)

Figure 4. Results of Process Skill Error Analysis (total students)

Figure 3 shows the results of the students’
transformation error analysis in solving geometry problems.
Based on figure 3, it shows that there are 13 of 32 students
who made C1 errors, 20 students who made C2 errors and
15 students who made C3 errors. The C3 error indicator is
the highest error made by students in transformation error
analysis which students do not know the formula that will
be used to solve the problem. That errors explained that is
when the students have understood well the question but
failed to identify the appropriate mathematical operations
or sequence of operations as a solution to solve the problem
[16].
3.4. Five Types of Errors Based on Newman's
Procedure: Process Skill Error
Process skill errors consist of 3 indicators; they are: (1)
The students are not able to accept the sequence of
strategies or steps for systematic problem solving (D1); (2)

They are not able to translate the suitability between results
and processes (D2); and (3) They are not able to answer
questions according to the sequence of problem-solving
strategies (D3). The results of the students' process skill
errors can be seen in figure 4.
Figure 4 shows the results of the student process skill
error analysis in solving geometry problems. Based on
figure 4, it shows that there are 20 of 32 students who made
D1 errors, 20 students who made D2 errors, and 24
students who made D3 errors. Jha (2012) in D. Rahmawati
and L. Permata [20] explained that the process skill error is
that students can identify the appropriate operation or a
series of operations, but do not know the steps needed to
carry out the operation perfectly. This is according to
figure 4 that states that the highest error in the skill error
process is in D3 which students are not able to answer
questions according to the sequence of problem-solving
strategies.
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Figure 5. Results of Encoding Error Analysis (total students)

3.5. Five Types of Errors Based on Newman's
Procedure: Encoding Error

in almost all subjects.

Encoding errors consist of 3 indicators; they are: (1) The
students are not able to find the final results of the problem
based on the procedure or steps used (E1); (2) They do not
write conclusions from the problem correctly (E2); and (3)
They do not write down the length unit completeness based
on the information obtained (E3). The results of students’
encoding errors can be seen in figure 5.
Figure 5 shows the results of the student process skill
error analysis in solving geometry problems. Based on
figure 5, it shows that there are 28 of 32 students who made
E1 errors, 27 students who made E2 errors and 27 students
who made E3 errors. The finding of E. Kurniawan [21] said
that encoding errors occur when students are unable to find
the final results according to the procedure. They are
unable to show the final results of problem-solving and to
write the final answer according to the conclusions referred
to in the problem.
Based on the results of the analysis of the types of
students' errors based on Newman's procedure above, it
shows that the types of errors made by students in solving
problems related to geometry material are varied. This is
backed by the research of Sughesti et al. [22], which
concluded that students made errors with different numbers

3.6. Percentage of Student Errors in Each Aspect Based
on Newman's Procedure
Figure 6 shows that the results of the data display of
encoding errors are Newman's procedure types of errors
that have the highest percentage while reading errors are
the lowest percentage of procedural errors. The details are
reading error of 7.3%, comprehension error of 35.42%,
transformation error of 47.92%, process skill error of
66.67%, and encoding error of 85.42%. The research
conducted by K. Zamzam and F. Patricia [23] showed the
results of their study that the errors are often done in the
stage of transformation and process skills. The error occurs
because students do not understand the procedure that will
be used to solve the problem, because the material is not
well understood. On one hand, the research conducted by A.
Fatahillah et al. [24] showed that the highest percentage of
errors was the comprehension error of 69.24%, while the
lowest percentage of errors was the reading error of
23.12%. Thus, it can be said that the types of students’
errors based on Newman’s procedures are varied. The
categorization of the types of students’ errors based on
Newman’s procedure is seen in figure 7 below.
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Figure 6. Percentage of Types of Errors in Newman’s Procedure

Figure 7. Categorization of Types of Errors in Newman’s Procedure (total students)

3.7. The Categorization of the Types of Student Errors
Based on Newman's Procedure
Figure 7 describes the categorization of Newman’s
types of errors globally. There are four categories to find
out the number of students based on the error grouping in
Newman’s procedure. The picture above shows that there
are 10 students belonging to the very low category or
making less than 5 errors, 5 students classified as the low
category or making 5-7 errors, 9 students classified as the
high category or making 8-9 errors, and 8 students still
classified as the very high category or making more than
10 errors. The types of errors the students made in solving
problems related to the geometry material are varied. This
can be explained in figure 7 in the form of the percentage
of students’ errors in each aspect based on Newman’s
procedure, as follows. Moreover, the categorization in
Figure 7 shows that using of the Newman's procedure can
explain error analysis the students to answer the detail of
the questions and clearly, this can be seen from the graph

showing that the categories of difficulties in students
variated. This argument is reinforced by the journal [25]
which concludes that the inclusion of Newman's Error
Analysis (NEA) was a powerful classroom diagnostic
assessment and teaching tool for assessing, analyzing and
catering for a student experiencing difficulties with
mathematical word problems.

4. Conclusions
Based on the results of the above research, it can be
concluded that as stated in the research of Tambychik et.al,
[26] Polya (1981) that problem solving is a process that
starts from students faced with problems and ends when the
problem is resolved. It is continuous with the analysis of
types of errors based on Newman, which is a series of error
patterns from the beginning to the end of the students'
solving problems. Students' errors in solving problems
vary from reading errors, comprehension errors,
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transformation errors, process skill errors, and encoding
errors. Besides, the research conducted by RC Chusnul et
al. [27] stated that error analysis based on Newman's
procedure can help students solve problems well because
they have already known and understood their mistakes
made before.
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