Al-Jabar: Jurnal Pendidikan Matematika

,é\ Volume 13, Number 2, 2022, Pages 343 — 353
- http://ejournal.radenintan.ac.id/index.php/al-jabar/index

Do students' errors still occur in mathematical word
problem-solving?: A newman error analysis

Marni Zulyanty!, Ainun Mardial
1 Mathematics Education, UIN Sulthan Thaha Saifuddin Jambi, Indonesia.
marnizulyanty@uinjambi.ac.id”

Abstract

Mathematical word problems can be utilized to improve students'
Article Information mathematic problem-solving skills. However, students' error still occurs in
Submitted August 16, 2022 mathematical word problem-solving. This research aimed to trace and
Revised Oct 04, 2022 reveal students' errors in problem-solving using the Newman Error
Accepted Oct 19, 2022 Analysis stages. This research is descriptive qualitative research. The

research subjects were moderate-ability students of State Madrasah
Keywords Tsanawiyah (MTs) in Jambi. Mathematical word problem worksheets and
Mathematical Word Problems; interview templates were used as instruments in this research. Students
Student’s Errors; with the moderate ability category were given worksheets on algebraic and
Moderate-Ability Students; the Pythagorean Theorem operation. The students were also interviewed
Newman Error Analysis Stages. to get more information about the errors they experienced. This research

found that the students' errors during word problem-solving had
implications for the incorrect answer. Students' errors occurred at the
comprehension, transformation, process skill, and encoding stages of the
Newman Error Analysis stages. Indeed, the Newman Error Analysis stage
is a cycle that means errors at the first stage are more likely to cause errors
in the next stages and lead to an incorrect answer. Furthermore, error at the
comprehension stage is the most crucial error in mathematical problem-
solving.

INTRODUCTION

Mathematical word problems are a modification of questions widely used in mathematics
learning. Mathematical word problems are different from other tasks in mathematics because
the operations used are not explicitly described. The importance of mathematical word
problems is seen from the fact that encouraging students to succeed in mathematics can be done
by developing students' abilities in solving mathematical word problems (Gutstein, 2007).
Mathematical word problems are very effective in improving math problem-solving skills.
Mathematical problem-solving is fundamental and a standard part of the mathematics learning
process. Mathematical problem-solving can make students create new ideas and find new
techniques and procedures (Fadhilah & Alfiana, 2017). Math word problems are appropriate
for measuring mathematical problem-solving abilities because they require different strategies
and thinking that involve creative, logical, and directed thinking processes. Besides, word
problems are considered appropriate because a problem solver needs more self-development
through solving word problems (Lesh & English, 2005; Pongsakdi et al., 2020). After all,
solving them requires goals and possible solutions for each process. Mathematical problem-
solving abilities can also represent a complex level and mental activity from the aspects of an
individual's psychomotor, cognitive, and affective domain (Fitriani et al., 2018; Montague et
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al.,, 2014; Verschaffel et al., 2015). Moreover, problem-solving abilities can reflect
understanding and the ability to apply mathematical ideas in everyday life (Foreman-Murray &
Fuchs, 2018). Thus, students who learn mathematics should be able to think mathematically in
any learning, including solving problems (Tanujaya et al., 2017).

Based on PISA 2012 (OECD, 2014), Indonesia was ranked 64th out of 65 countries with
a score of 375. In 2015 (OECD, 2016), Indonesia ranked 64 out of 72 countries with a score of
386. Indonesia’s ranking on the PISA results illustrates that Indonesian students' mathematical
problem-solving abilities are low. Besides, it was found that the mathematics scores of students
at school for all levels were still low compared to the scores for other fields (Putra et al., 2017;
Widodo et al., 2017). This result leads to a warning to get students used to mathematical
problem-solving. Besides, the results of Tanujaya et al. (2017) show that most school students
are at a low level in terms of students' ability to solve mathematical problems. The low ability
is caused by many errors experienced by students during the search for solutions. The error
during the process triggers the wrong solution, which leads to the students’ common
mathematical problem-solving ability.

Therefore, before getting students used to solving mathematical word problems, an
analysis should be carried out to examine the errors experienced by students. This analysis is
required to correct the errors, and students can get used to solving math word problem-solving.
Even though the mistakes in solving these mathematical word problems can also be a clue to
help students wisely in their thinking processes, it requires a more in-depth investigation of how
students translate mathematical theory into practice, especially in solving math story problems
(Goulet-Lyle et al., 2020). Also, Sari et al. (2018) suggested that the investigation of student
errors can improve students' cognitive structure. Errors in problem-solving can be analyzed
using the Newman Error Analysis stage. The Newman Error Analysis stage looks at the
thinking process when solving mathematical word problems. The Newman Error Analysis stage
can see the structure of the problem and facilitate metacognition awareness and mathematical
problem-solving abilities (Reid O’Connor & Norton, 2020). Besides, according to White
(2010), Newman Error Analysis is considered excellent and appropriate for analyzing errors
because of its credibility. The Newman Error Analysis stage consists of 5 stages: reading,
comprehension, transformation, process skills, and encoding.

Several studies on students' ability to solve mathematical word problems have been
conducted, including research by Acosta-tello (2010) on students' abilities concerning the
reliability of mathematical word problems. His research showed that mathematical word
problems could be understood and solved if presented in the right language (Jha, 2012). Study
showed that students with low grades have language deficiencies and a lack of conceptual
comprehension in solving the problem. Apart from that, the relationship between mathematics
word problem solver and mathematics word problem, as Garderen (2004) stated in their
research, shows that an effective mathematical problem solver can achieve the purpose of the
problem.

Students' errors have been detected, but the problems on algebraic operations and the
Pythagorean Theorem have not been specified. This error tracing will be carried out by
identifying the errors experienced by students and conducting a more profound analysis with
the help of interviews. From this analysis, information and facts related to errors that occur in
each stage of the Newman Error Analysis will be obtained.
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METHODS

This study applied a descriptive qualitative approach to achieve the research objectives.
Researchers are treated as the main instrument that will collect, process, and interpret data
(Creswell, 2018). The supporting instruments are the mathematical word problem worksheets
and interview templates. Word problem worksheets are made on algebraic operations and the
Pythagorean Theorem. The word problems are designed following the essential competencies
of each material. However, the interview template is prepared based on the Newman Error
Analysis stage. As supporting instruments, the word problem worksheets and interview
templates are validated by Mathematics Education experts before being used in the research.
Therefore, the instrument is revised and returned to the validator until it is valid and can be used
for research.

State Madrasah Tsanawiyah (MTs) students in Jambi with moderate ability are the subject
of this research. The State Madrasah Tsanawiyah in Jambi city includes State Madrasah
Tsanawiyah 1 Jambi, State Madrasah Tsanawiyah 2 Jambi, State Madrasah Tsanawiyah 3
Jambi, State Madrasah Tsanawiyah 4 Jambi, State Madrasah Tsanawiyah 5 Jambi, State
Madrasah Tsanawiyah 6 Jambi. During the research, students with a moderate ability category
were given mathematical word problems and time to solve them. After students completed the
word problems, each student was interviewed according to the interview templates. The
interview conducted was semi-structured. The total subjects in this research were 36 students
representing six different schools. The determination of the category of moderate ability is
based on the student's mathematical ability obtained directly from their school mathematics
teachers.

In this research, there are several stages of data analysis (Creswell, 2018), namely:
preparing and collecting data, developing and coding data, making a description of each code,
presenting and reporting the results of the study, interpreting the results and validating the
accuracy of the results. To check the validity of data, this research use triangulation. The types
of triangulation are source triangulation and technique triangulation.

RESULTS AND DISCUSSION

Result of Working Word Problem Worksheet

The results of solving the word problem worksheet are classified into three assessment criteria,
namely: True (T), False (F), and No Answer (NA). The results of the working word problem
worksheet on the subject matter of algebraic operations and the Pythagorean Theorem are
presented in Table 1.

Table 1. The Results of Working Word Problem Worksheet

The Subject Matter  True (T) % False (F) % No Answer (NA) %

Algebraic Operations 11 30 23 64 2 6
The Pythagorean 7 20 26 79 3 8
Theorem
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Table 1 shows that students in the moderate ability category still experience errors in
solving word problems about algebraic operations and the Pythagorean Theorem. Also, the
percentage of errors that occur is considered high.

Result of Research on Moderate Ability Students

Students as the subject of this research consist of 36 students with moderate ability. Of the 36
students, 64% experience errors when solving algebraic word problems, and 72% experience
errors when solving word problems about the Pythagorean Theorem. For the next step, only
students who experience an error in solving mathematical word problems will be analyzed more
deeply. In contrast, students who do not answer are not analyzed because there are no written
answers. The errors occur both in all steps and in several steps of work. The error experienced
by the moderate ability group in solving word problems on algebraic operations and the
Pythagorean Theorem can be seen in Table 2.

Table 2. The Error Experienced By The Moderate Ability

Stage Algebraic Operations The Pythagorean Theorem
g % Types of Errors % Types of Errors
Reading - -
Comprehension 31 Interpretation -
Transformation 100  Addition Operations 100  Subtraction Operations
Multiples of 8 Multiplication Operations
Division by 2 Division Operations
Addition 8 Multlp!lcatlon and Division
Operations
. Algebraic Operations Algebraic Operations in
Process Skill 15 in Modelling 20 Modelling
Encoding 69 Interpretation 80 Interpretation

The examples of students' errors from a worksheet in an algebraic word problem can be
seen in Figure 1. In Figure 1, it can be seen that various students' errors when answering
algebraic word problems, including student answering using the exponential with basis 2. And
the other student's errors when answering using addition operation without knowing the relation
in three numbers.
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Version

Solution: Know: A child keeps three numbers secret
Asked: Find the sum of the three numbers
Answer: 2% + 20 + 2¢ =28 + 36 + 44
=108
=2(a+b+c)
= 2(28+36 + 44)
= 2(108)
216

Solution: Know: The three numbers that are
kept secret are the sum of
each of the two numbers in
a row, namely 28,36, 44

Asked: Find the sum of the three

numbers
Answer: 28 + 36 + 44
=64 + 44
=108
Solution:
Answer:
28,36,44

: The answer is 108 because he only tells two
numbers while the question is the sum of the
three numbers, so add them all up, and the
result is 108.

Figure 1. An example of a student's er

rors in an algebraic word problem

The examples of students' errors from a worksheet in the Pythagorean Theorem word

problem can be seen in Figure 2. In Figure 2, it can be seen that various student's errors when
answering the Pythagorean Theorem word problem, including answering using the Pythagorean
Theorem with an error claiming the length of the side of the triangle and error in Pythagorean
Theorem because without squaring every length. And the other student’s errors when answering
using addition, subtraction, and multiplication operations without connecting with the previous
Pythagorean Theorem.

Translated Version

Solution: Know: Stair length = 8 meter
Wall height = 4 meter
Stairfoot = 2 meters from the wall
Asked: Determine the length of the part of
the ladder protruding above the

Solution: Know: Long Stair 8 m
A Highwall of 4 meter
The foot of the ladder is
2 mters from the wall
Asked: Determine the length of the part
of the ladder protruding above
the wall
Answer :
8m—-4m+2m
=4m+2m
= 6m

wall
Answer :
sm =vV4+2
=16 m — 8 = 8 meter
2m

Solution: Know: p = 8m

t=4m

l=2m
Asked: length of stairs
Answer: 8+4=2x2

4m
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Figure 2. The Example Of Student’s Errors in The Pythagorean Theorem word problem

Errors in Solving Algebraic Word Problem

Twenty-three students (64%) out of 36 students in a moderate ability group experience errors
when solving an algebraic word problem. Based on Table 2, several types of errors occur at
each stage of the Newman Error Analysis. Of the five stages of Newman Error Analysis,
students with moderate ability do not experience any errors at the reading stage. However,
errors occur at four other stages. Further analysis based on the interview result related to the
Newman Error Analysis stage can be seen in Table 3 below.

Table 3. Errors Analysis Based on The Results of The Interview

Stage Types of Errors Analysis based on the results of the interview
Reading - -
Comprehension Interpretation The students misunderstand the problem, which

says, "... the sum of the two numbers respectively
is 28, 36,44" as information that 28, 36, and 44
are the values of each number asked.

Transformation Addition Operations Students assume that to calculate the sum of the
three numbers, they only need to add up the
known numbers.

Multiples of Students assume that 28, 36, and 44 as the
multiples of 8 so that the sum of the three will
also be a multiple of 8

Division by 2 Students think it would be easier to divide 28, 36,
and 44 by 2 to determine the sum of the three
numbers.

Addition 8 Students assume that the number series

28, 36, and 44 is the sum of adding 8 to each
numberas 28 + 8 = 36and 36 + 8 = 44.
Thus, the sum of the three numbersis 44 + 8 =

52
Process Skill Algebraic Operations in ~ Students found that the value of y = 10 turned
Modelling false when they solve for the value of another
variable with equation z = —8 — y. It is changed
toz = 8y
Encoding Interpretation The students also believe drawing and writing a

conclusion from the value obtained is unnecessary
because the result has been known.

Errors in Solving Pythagorean Theorem Word Problem

26 (72%) of the 36 students from the moderate ability group experience errors when solving
algebraic word problems. Based on Table 2, several types of errors occur at each stage of the
Newman Error Analysis. Of the five stages of the Newman Error Analysis, students with
moderate ability avoided errors at the reading and comprehension stages and experienced errors
at the other stages. Further analysis based on the results of interviews with the Newman Error
Analysis stage can be seen in Table 4 below.
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Table 4. Errors analysis based on the results of the interview

Stage Types of Errors Analysis based on the results of the interview

Reading - -

Comprehension - -

Transformation Subtraction Operations  Since the ladder length is 8m and the base is 2m
away from the base of the building, students
misunderstood to subtract the length of the ladder
and the distance between the ladder base and the
building. The calculation is 8m- 2m = 6m.
After that, they subtract the result and the length
of the ladder. It is known that 6m — 4m = 2m

Multiplication The students find the length of the overhang part of

Operations the ladder with the formulation [ XhXxw =
8 X 4 X 2 = 64 m, where [ is the length, h is
the height, and is the width or distance.

Division Operations The students find the length of the overhang part
of the ladderas8 ~ 4+2=1m

Multiplication and Students then divide the length of the ladder by
Division Operations the height of the wall and then multiply by the
distance of the stairs. The calculationis 8 +~ 4 =

2X2=4
Process Skill Algebraic Operations in > Students calculate the length of the overhang
Modelling part of the ladder by subtracting the value

found with the Pythagorean calculation
m = V20. As a result of the operation,
students found that the length of the
overhanging ladder is V20 — 8 m

> Students assume thatv4 + 2 = /8 = 16

Encoding Interpretation Students decide it is not essential to draw and
write a conclusion from the value obtained
because the answer to the word problem has
already been solved.

Based on the explanation above, the students' types of errors and perceptions towards the
word problem solving are identified. However, this error leads to an incorrect answer. Of the
five stages of Newman Error Analysis, students' error occurs at the comprehension stage, the
problem transformation stage, the process skill stage, and the encoding stage. Simply put, the
only stage where the students did not experience errors is the reading stage. Therefore, this fact
is very concerning because these errors have implications for incorrect problem-solving.

Students' errors at the comprehension stage are caused by students' inability to
understand the core information and determine the problem's goal. At the same time, the
comprehension stage is an essential factor in solving mathematical word problems, which is not
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only a process of numerical manipulation and symbols but also the process of interpreting and
understanding deeper mathematical word problems (Duru & Koklu, 2011; Singh et al., 2010).
Generally, the comprehension stage is drawing or sketching a problem from a given story
problem (Xin, 2018). This finding follows the research results by Wu & Adams (2006), who
found that problem understanding is crucial to solving problems. Jha (2012); Prakitipong &
Nakamura (2006) suggested that errors in the comprehension stage occur when students can
read the questions but cannot fully understand the problem. This condition becomes a matter of
concern because comprehension is crucial to word problem-solving (Garderen, 2004).

As well as at the comprehension stage students also experience errors at the problem
transformation stage. This stage is related to how the information presented in the word problem
is related to the choice of strategy or the formula for the solution. At the comprehension stage,
errors occur when students are determining the strategy to solve the problem as the result of
students being failed to determine the relationship between the information in the problem. This
condition is in line with the results of research by Radatz (2013), which showed that
mathematical language is one of the dominant factors of students' errors in word problem-
solving. Moreover, Jha (2012), Prakitipong & Nakamura (2006), Singh et al. (2010) explained
that errors at the transformation stage occur when students fail to determine the mathematical
operations and procedures. Besides, Singh (2004) also argued that sharpness in mathematics is
about reading problems and determining the course of a solution to a mathematical problem.
Therefore, selecting strategies for solving mathematical problems related to mathematical
knowledge content is a form of interpretation and comprehension of mathematics
(Parvanehnezhad & Clarkson, 2008).

Another stage of the Newman Error Analysis, where students experience errors, is the
process skill stage. This stage is related to skills in performing selected mathematical formulas.
Based on students' answers, the errors in this stage occur in algebraic operations, and they
misrepresent and operate mathematical calculations appropriately. Jha (2012) and Singh et al.
(2010) found that errors in the process skill stage occur when students can determine the
mathematical operations or formulas but cannot understand the order of operations completely.

Students also experience errors at the encoding stage. At this stage, students fail to
conclude the goal of the word problem. It means that students cannot interpret the solution from
the mathematical process. This finding is in line with the results of Wijaya et al. (2014) that the
encoding phase in the Newman error stage is the final stage in the process of word problem-
solving, which interprets the solution in the form of real-world problem situations. That the
modeling process of the problem-solving process begins with a real-world problem and ends
up with a real-world problem as well. In other words, interpreting and returning the solutions
found from mathematical operations into the word problem context is considered the final stage
of the whole process. Sepeng & Madzorera (2014), in their research, also found the fact that
mathematical language is crucial to students' understanding of the problems in solving a
mathematical word problem. Therefore, mathematical language is used from the beginning to
the conclusions related to the context of the problem.

Students' errors that begin in the comprehension stage to the encoding stage are
interrelated and lead to incorrect answers or solutions. However, following the results of
research by Radatz (2013), every error in solving a mathematical problem is interrelated and
can cause new errors that impact the wrong answer or solution. Nuryadin et al (2014) also found
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that the causes of students' errors in solving mathematical problems were students' weak
understanding of mathematical problems, and students were not used to solving mathematical
word problems, which are considered non-routine problems. The implication of this research is
the discovery of the most dominant stage of errors in solving mathematic word problems based
on the Newman Error Analysis stages. So with this fact, it is hoped that the teachers can improve
their ability to help students minimize these errors, and teachers must also help students used
to solve mathematical word problems.

CONCLUSIONS

Students still experience errors in solving mathematical word problems, particularly in
algebraic and the Pythagorean Theorem operation. Students' errors while working on word
problems certainly affect error solutions. Following the Newman Error Analysis stage, students'
errors in solving mathematic word problems occur at the comprehension, transformation,
process skill, and encoding stages. In other words, it is only at the reading stage that students
do not experience errors. However, the Newman Error Analysis stage is a cycle of unity that
makes errors in one stage can trigger the occurrence of errors in the next stages and lead to
incorrect problem-solving.

Furthermore, error at the comprehension stage is the most crucial error in mathematical
problem-solving. The limitations of this study are that it only used one theory of error analysis.
The next research expected is to develop an analysis of student errors in solving mathematical
word problems based on other error theories and a larger number of subjects.

AUTHOR CONTRIBUTIONS STATEMENT

MZ developed ideas, methods, and data analysis. AM was responsible for designing the
instruments and collecting the data.

REFERENCES

Acosta-tello, E. (2010). Making mathematics word problems reliable measures of student
mathematics abilities. Journal of Mathematics Education, 3(1), 15-26.

Creswell, J. W. (2018). Educational research: Planning, conducting and evaluating
quantitative and qualitative research, 6th Edition. Pearson.

Duru, A., & Koklu, O. (2011). Middle school students’ reading comprehension of mathematical
texts and algebraic equations. International Journal of Mathematical Education in
Science and Technology, 42(4), 447-468.

Fadhilah Z, K., & Alfiana Patricia, F. (2017). Error analysis of newman to solve the geometry
problem in terms of cognitive style. Atlantis Press, 160, 24-27.

Fitriani, H. N., Turmudi, T., & Prabawanto, S. (2018). Analysis of students error in
mathematical problem solving based on newman ’ s error analysis. International
Conference on Mathematics and Science Education, 3, 791-796.

Foreman-Murray, L., & Fuchs, L. S. (2018). Quality of explanation as an indicator of fraction
magnitude understanding. Journal of Learning Disabilities, 1-39.

351


https://educationforatoz.com/images/_2_Enid_Acosta_-_Article_on_Math_Word_problems_4.18.10_New.pdf
https://educationforatoz.com/images/_2_Enid_Acosta_-_Article_on_Math_Word_problems_4.18.10_New.pdf
https://www.researchgate.net/publication/233308039_Middle_school_students'_reading_comprehension_of_mathematical_texts_and_algebraic_equations
https://www.researchgate.net/publication/233308039_Middle_school_students'_reading_comprehension_of_mathematical_texts_and_algebraic_equations
https://www.atlantis-press.com/proceedings/incomed-17/25893788
https://www.atlantis-press.com/proceedings/incomed-17/25893788
http://download.garuda.kemdikbud.go.id/article.php?article=891270&val=13975&title=Analysis%20of%20students%20error%20in%20mathematical%20problem%20solving%20based%20on%20Newmans%20error%20analysis
http://download.garuda.kemdikbud.go.id/article.php?article=891270&val=13975&title=Analysis%20of%20students%20error%20in%20mathematical%20problem%20solving%20based%20on%20Newmans%20error%20analysis
https://journals.sagepub.com/doi/10.1177/0022219418775120
https://journals.sagepub.com/doi/10.1177/0022219418775120

Zulyanty, M. & Mardia, A.

Garderen, D. van. (2004). Focus on inclusion reciprocal teaching as a comprehension strategy
for understanding mathematical word problems. Reading and Writing Quarterly, 20(2),
225-229.

Goulet-Lyle, M. P., Voyer, D., & Verschaffel, L. (2020). How does imposing a step-by-step
solution method impact students' approach to mathematical word problem-solving? .
ZDM - Mathematics Education, 52(1), 139-149.

Gutstein, E. (2007). Reading and writing the world with mathematics: Toward a pedagogy for
social justice. Routledge.

Jha, S. K. (2012). Mathematics performance of primary school students in Assam (India): An
analysis using Newman Procedure. International Journal of Computer Applications in in
Engineering Sciences, 1I(l), 17-21.

Lesh, R., & English, L. D. (2005). Trends in the evolution of models & modeling perspectives
on mathematical learning and problem solving. ZDM - International Journal on
Mathematics Education, 37(6), 487-4809.

Montague, M., Krawec, J., Enders, C., & Dietz, S. (2014). The effects of cognitive strategy
instruction on math problem solving of middle-school students of varying ability. Journal
of Educational Psychology, 106(2), 469-481.

Nuryadin, A., Abdul, D., & Lidinillah, M. (2014). Analysis of fifth grade students ’
performance in solving mathematical word problem using newman ’ s procedure. In
Universitas Pendidikan Indonesia Kampus Tasikmalaya.

OECD, P. (2014). Results: What students know and can do student performance in
mathematics, reading and science,1. Revised edition, February 2014. OECD Publishing.

OECD, P. (2016). Results in focus. PISA.

Parvanehnezhad, Z., & Clarkson, P. C. (2008). Iranian bilingual students reported use of
language switching when doing mathematics. Mathematics Education Research Journal,
20(1), 52-81.

Pongsakdi, N., Kajamies, A., Veermans, K., Lertola, K., Vauras, M., & Lehtinen, E. (2020).
What makes mathematical word problem solving challenging? Exploring the roles of
word problem characteristics, text comprehension, and arithmetic skills. ZDM -
Mathematics Education, 52(1), 33-44.

Prakitipong, N., & Nakamura, S. (2006). Analysis of mathematics performance of grade five
students in Thailand using Newman procedure. Journal of International Cooperation,
9(1), 111-122.

Putra, H. D., Herman, T., & Sumarmo, U. (2017). Development of student worksheets to
improve the ability of mathematical problem posing. International Journal on Emerging
Mathematics Education, 1(1), 1-10.

Radatz, H. (2013). Error analysis in mathematics. Journal for Research in Mathematics
Education, 10(3), 163-172.

Reid O’Connor, B., & Norton, S. (2020). Supporting indigenous primary students’ success in
problem-solving: learning from Newman interviews. Mathematics Education Research
Journal.

Sari, D. P., Darhim, & Rosjanuardi, R. (2018). Errors of students learning with react strategy
in solving the problems of mathematical representation ability. Journal on Mathematics
Education, 9(1), 121-128.

352


https://www.researchgate.net/publication/247498692_Focus_on_inclusion_reciprocal_teaching_as_a_comprehension_strategy_for_understanding_mathematical_word_problems
https://www.researchgate.net/publication/247498692_Focus_on_inclusion_reciprocal_teaching_as_a_comprehension_strategy_for_understanding_mathematical_word_problems
https://link.springer.com/article/10.1007/s11858-019-01098-w
https://link.springer.com/article/10.1007/s11858-019-01098-w
http://journal.um.ac.id/index.php/jptpp/article/view/15128
http://journal.um.ac.id/index.php/jptpp/article/view/15128
https://www.researchgate.net/publication/225133567_Trends_in_the_evolution_of_models_modeling_perspectives_on_mathematical_learning_and_problem_solving
https://www.researchgate.net/publication/225133567_Trends_in_the_evolution_of_models_modeling_perspectives_on_mathematical_learning_and_problem_solving
https://www.researchgate.net/publication/263916840_The_Effects_of_Cognitive_Strategy_Instruction_on_Math_Problem_Solving_of_Middle-School_Students_of_Varying_Ability
https://www.researchgate.net/publication/263916840_The_Effects_of_Cognitive_Strategy_Instruction_on_Math_Problem_Solving_of_Middle-School_Students_of_Varying_Ability
https://link.springer.com/article/10.1007/BF03217469
https://link.springer.com/article/10.1007/BF03217469
https://link.springer.com/article/10.1007/s11858-019-01118-9
https://link.springer.com/article/10.1007/s11858-019-01118-9
https://cice.hiroshima-u.ac.jp/wp-content/uploads/2014/03/9-1-9.pdf
https://cice.hiroshima-u.ac.jp/wp-content/uploads/2014/03/9-1-9.pdf
http://journal.uad.ac.id/index.php/IJEME/article/view/5507
http://journal.uad.ac.id/index.php/IJEME/article/view/5507
https://files.eric.ed.gov/fulltext/ED572252.pdf
https://link.springer.com/article/10.1007/s13394-020-00345-8
https://link.springer.com/article/10.1007/s13394-020-00345-8
https://ejournal.unsri.ac.id/index.php/jme/article/view/4301
https://ejournal.unsri.ac.id/index.php/jme/article/view/4301

Zulyanty, M. & Mardia, A.

Sepeng, P., & Madzorera, A. (2014). Sources of difficulty in comprehending and solving
mathematical word problems. International Journal of Educational Sciences, 6(2), 217—
225.

Singh, P. (2004). Gaps in children’s mathematical learning: Additive and multiplicative.
Globalisation Trends in Science, Mathematics and Technical Education, 127-136.
Singh, P., Rahman, A. A., & Hoon, T. S. (2010). The newman procedure for analyzing primary
four pupils errors on written mathematical tasks: A Malaysian perspective. Procedia -

Social and Behavioral Sciences, 8(5), 264-271.

Stillman, G. A., Blum, W., & Biembengut, M. S. (2015). Mathematical modelling in education
research and practice. Springer.

Tanujaya, B., Prahmana, R. C. I., & Mumu, J. (2017). Mathematics instruction, problems,
challenges and opportunities: A case study in Manokwari Regency, Indonesia. In World
Transactions on Engineering and Technology Education, 15(3), 287-291.

Verschaffel, L., Depaepe, F., & van Dooren, W. (2015). Individual differences in word problem
solving. In R. C. Kadosh & A. Dowker (Eds.).

White, A. L. (2010). Numeracy, literacy, and newman’s error analysis. Journal of Sciences and
Mathematics Education in Southeast Asia, 33(2), 129-148.

Widodo, A., Purnami, A. S., Charitas, R., & Prahmana, 1. (2017). Team accelerated instruction
, initials , and problem-solves ability in junior high school. International Journal on
Emerging Mathematics Education, 1(2), 193-204.

Wijaya, A., van den Heuvel-Panhuizen, M., Doorman, M., & Robitzsch, A. (2014). Difficulties
in solving context-based PISA mathematics tasks: An analysis of students’ errors.
Mathematics Enthusiast, 11(3), 555-584.

Wu, M., & Adams, R. J. (2006). Modelling mathematics problem solving item responses using
a multidimensional IRT model. Mathematics Education Research Journal, 18(2), 93—
113.

Xin, Y. P. (2018). The effect of a conceptual model-based approach on ‘additive’ word problem
solving of elementary students struggling in mathematics. ZDM - Mathematics
Education, 51(1), 139-150.

353


https://www.researchgate.net/publication/261709369_Sources_of_Difficulty_in_Comprehending_and_Solving_Mathematical_Word_Problems
https://www.researchgate.net/publication/261709369_Sources_of_Difficulty_in_Comprehending_and_Solving_Mathematical_Word_Problems
https://psycnet.apa.org/record/2017-28927-002
https://www.sciencedirect.com/science/article/pii/S1877042810021415
https://www.sciencedirect.com/science/article/pii/S1877042810021415
https://link.springer.com/book/10.1007/978-3-319-18272-8
https://link.springer.com/book/10.1007/978-3-319-18272-8
http://eprints.uad.ac.id/8062/
http://eprints.uad.ac.id/8062/
https://eric.ed.gov/?id=EJ970194
http://journal.uad.ac.id/index.php/IJEME/article/view/6683/pdf_14
http://journal.uad.ac.id/index.php/IJEME/article/view/6683/pdf_14
https://www.researchgate.net/publication/268813902_Difficulties_in_solving_context-based_PISA_mathematics_tasks_An_analysis_of_students'_errors
https://www.researchgate.net/publication/268813902_Difficulties_in_solving_context-based_PISA_mathematics_tasks_An_analysis_of_students'_errors
https://link.springer.com/article/10.1007/BF03217438
https://link.springer.com/article/10.1007/BF03217438
https://www.researchgate.net/publication/327967377_The_effect_of_a_conceptual_model-based_approach_on_'additive'_word_problem_solving_of_elementary_students_struggling_in_mathematics
https://www.researchgate.net/publication/327967377_The_effect_of_a_conceptual_model-based_approach_on_'additive'_word_problem_solving_of_elementary_students_struggling_in_mathematics

