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THE EFFECT OF MATHEMATICAL ANXIETY ON THE PERFORMANCE
OF FIFTH-GRADE ELEMENTARY SCHOOL STUDENTS IN
PERFORMING FRACTION OPERATIONS

Riyadh Radiusman'*, Dwi Juniati2, Siti Khabibahs

Abstract: Although it is known that adults have anxiety about mathematics, it turns
out that elementary school students also have anxiety about mathematics. This
research is a descriptive-qualitative research that aims to describes the influence of
mathematics anxiety on the performance of fifth grade elementary school students,
especially mathematics performance in using strategies in solving fraction problems.
The subjects of this study were two fifth-grade elementary school students with
different levels of mathematical anxiety and had relatively the same mathematical
abilities. Data collection was conducted through semi-structured interviews based on
the results of students' work in solving fractional operation problems. The study
results showed that students with low mathematics anxiety (LMA) used numerical
operation strategies to solve fraction problems, namely by manipulating number
expressions into equivalent fractions in fraction comparison problems and still using
numerical operation strategies to help determine the area of land division in word
problems. Meanwhile, LMA subjects used a strategy that did not change, namely
using spatial reasoning due to limited ability in using numerical operations to
determine the comparison of fractions and divide the area of land in word problems.
This shows that math anxiety affects students' strategies for solving fraction
problems.

Introduction

In the world of education, anxiety is a major factor that hinders students' abilities
and performance. Anxiety can have a negative impact on how a person feels when
facing certain situations, such as exams, doing assignments, or attending lessons.
Of the many anxieties that may occur in students (general anxiety, phobias, stress,
social anxiety), the anxiety that students often face is math anxiety [29].
Mathematics anxiety is considered one of the factors that hinder students from
understanding mathematical concepts of arithmetic (arithmetic operations),
reasoning, and problem-solving related to everyday life. Math anxiety is defined as
an uncomfortable state such as fear, tension, or experiencing pressure when doing
math assignments or when facing math [25]. Math anxiety can also be defined as a
condition that can disturb someone in manipulating numbers and solving math
problems in everyday life [4, 38].

Math anxiety is caused by many factors including environmental factors (family
and social life), gender, character, intelligence, and personality [7, 29]. [40]
revealing the characteristics of someone who experiences mathematical anxiety is
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characterized by feelings that view mathematics as difficult and threatening, and
attitudes that view mathematics as something ineffective and useless in solving
everyday problems, have an attitude of resignation towards the consequences of
their inability to understand mathematics, low motivation in learning
mathematics, and look down on people who have good mathematical abilities. In
addition, teachers' biased attitudes toward students are also considered a factor
influencing mathematics anxiety [21]. Teachers often have attitudes that are at
odds with students' attitudes, so they rarely pay attention and care about students
during mathematics learning. As a result, students start to be indifferent towards
mathematics lessons and learning activities in class.

Math anxiety has affected students in every country in the world. OECD [34]
revealed that math anxiety can cause stress, worry, and feelings of helplessness in
15-year-olds. Furthermore, the results of OECD [34] shows that Indonesia has a
math anxiety score below the average of the 39 participating countries (with a
value range of 0.2-0.4) which ultimately has an impact on the mathematics
achievement of Indonesian students which is below the average of 39 countries
(with a value range of 350-400). This shows that mathematics anxiety makes a big
contribution to influencing the performance of Indonesian children in
understanding mathematics. The relationship between mathematics anxiety and
mathematics performance is also in line with [1, 18, 55] which states that math
anxiety will cause students to avoid anything related to situations related to math
and this will have a negative impact on students' performance in doing math and
will indirectly hurt the students' education and career path.

Math anxiety does not only occur in adulthood as reported by OCED, but math
anxiety can begin to be experienced when someone is in elementary school [5, 17,
23] and usually, math anxiety starts at the age of 6-9 years [37, 53] and
mathematical anxiety is often experienced by students in various mathematical
materials, one of which is fractions [16, 43, 54]. Mathematics anxiety in fraction
material often occurs when students solve fraction operation problems and word
problems related to fractions [16, 42, 45, 54]. Students often use the concept of
natural number operations (addition, subtraction, multiplication and division) to
solve fractional number operations. Students are not yet able to differentiate the
use of operational properties between natural numbers and fractions and still have
biased knowledge about changes in the context of natural numbers to fractions
[33, 50]. Student performance problems can also be seen in sorting fractional
numbers which has an impact on performance in comparing fractions. Many
students perform poorly in sorting fractions so students always sort fractions
intuitively [44]. In addition, many students state that fractions (especially
improper fractions) cannot be divided because the answer is not a whole number
[43].

Math anxiety can also lead to decreased math achievement. Mathematics
achievement refers to the abilities that students must have to achieve success in
mathematics subjects. To master mathematics lessons, every student must have
abilities such as numeracy skills [24], able to solve problems [51], solve applied
problems related to everyday life [37], the use of strategies by students when
solving mathematical problems that require complex calculations [14] such as
arithmetic operations [2, 20, 41], comparison of fractions [1, 31, 32], solve story
problems and complete number sentences [3, 52].

However, considering the pressure that requires students to complete the
questions, Students who have math anxiety can always find various adaptive and
simple strategies that they believe can solve the problem. Many students,
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especially students with high math anxiety, use irrational or unconventional
strategies because of their inability to manipulate numbers and solve problems
[38]. In addition, students with high math anxiety used more unusual strategies
than students with low math anxiety [2] and the strategy used is simple [41].

Many studies have examined the impact of mathematics anxiety on mathematics
performance ([9, 10, 36, 48] especially fractions [16, 42, 54]. However, the
research is quantitative, so it does not show direct evidence regarding the results
of student performance in solving problems, so it is necessary to show direct
evidence about how students perform in solving fraction comparison problems
and story problems about the application of fraction concepts in everyday life.
Therefore, this study will describe the performance of stundent with low
mathematics anxiety (HMA) and student with high mathematics anxiety (HMA)
accompanied by the work results of both subjects and interview evidence in
completing fraction comparison operations and word problems about the use of
fractions in everyday life.

Literature Review
Math anxiety

Math anxiety is a feeling of tension, fear of math, or apprehension that can
interfere with math performance [39]. Mathematics anxiety can also be defined as
a fear felt about mathematics based on how often students experience fear when
studying mathematics, taking mathematics lessons, and doing mathematics
assignments [22]. Ashcraft [1] also stated that mathematics anxiety can interfere
with cognitive abilities and mathematics performance, resulting in impaired
mathematics achievement and competence. Suarez-Pellicioni, et al. [46] adding
math anxiety may cause an imbalance between the stimulus-driven attention
system (bottom-up) and the goal-directed attention system (top-bottom). Math
anxiety can cause students with high anxiety to be vulnerable to distractions and
have difficulty focusing on tasks due to impaired information processing and
impaired student math performance. Finally, students have low self-confidence in
facing situations related to mathematics [11].

Instruments to measure mathematics anxiety have been produced by many
experts, including: The Mathematics Anxiety Rating Scale (MARS) consisting of
98 items [39]. As a result of the breadth of measurement provided by the MARS
items, many scholars have developed simpler instruments to measure math
anxiety, including: The Revised Mathematics Anxiety Rating Scale (RMARS) [35]
consisting of 25 items. The RMARS instrument is used to measure mathematics
anxiety which includes anxiety in taking mathematics exams (15 items), anxiety in
following math lessons (5 items) and anxiety in doing math assignments (5 items).
The Abbreviated Math Anxiety Scale (AMAS) Hopko, et al. [19] consists of 9 items
used to measure mathematics anxiety when inability in situations related to
mathematics and is measured using a Likert scale (1= not at all, 2= a little, 3=
medium, 4= quite dan 5= very). And then, math anxiety instrument Juniati and
Budayasa [22] consisting of 16 items. This mathematics anxiety instrument is used
to measure anxiety in learning mathematics (4 items), anxiety in taking
mathematics course (5 items) and anxiety to mathematics test/quiz (6 items) and
assessed using a Likert scale (1= never, 2= rarely, 3= often dan 4= always).
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Research methods
Research Design

This type of research is descriptive qualitative research which aims to describe the
influence of mathematics anxiety on the performance of fifth-grade elementary
school students, especially mathematical performance in using strategies in
solving fraction problems. Qualitative methods are very appropriate to use
because they are very effective in exploring complex data to describe the
performance of students with high mathematical anxiety and students with low
mathematical anxiety, especially in the use of strategies in solving problems.

Sampling and Participants

Participants in this study were 58 s5th-grade elementary school students in
Mataram (Lombok, Indonesia). Sample selection was carried out in two stages,
namely filling out the mathematics anxiety questionnaire and completing the
mathematics ability test. Initially, all participants were given a mathematics
anxiety questionnaire consisting of 16 statement items used to measure
mathematics anxiety in terms of anxiety in learning mathematics (4 items),
anxiety in taking mathematics course (5 items) and anxiety to mathematics
test/quiz (6 items). Details of the statement items used to measure mathematics
anxiety can be seen in the research article [22]. Based on the results of the anxiety
questionnaire, all participants were divided into two groups, namely students with
high mathematics anxiety (HMA) as many as 17 students and students with low
math anxiety (LMA) as many as 41 people. Next, all participants were given a
math ability test consisting of 10 math questions that had been validated for
language and content aspects by experts. Based on the mathematical ability test,
the mathematical ability level of all participants was obtained. In determining the
sample, 2 samples were selected with the same level of mathematical ability,
consisting of 1 sample with low mathematical anxiety (LMA) and 1 sample with
high math anxiety (HMA). The sampling procedure can be seen in Figure 1.

completing the mathematics
ability test

1 sample with low mathematical 1 sample with high math anxiety
anxiety (LMA) (HMA)

Figure 1: The sampling procedure
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Data Collection and Analysis

Data collection was carried out through direct interviews using open questions
aimed at obtaining data on mathematical performance using problem-solving
strategies. The questions given to the subjects consisted of two questions, namely
fraction comparison questions and story questions about the application of
fractions in determining the area of land based on the instructed fraction values.
After both subjects completed the test, an interview was conducted based on the
answers they had given. Based on data obtained from test and interview results,
then the data will be analyzed to obtain conclusions from this research.

Research results

Description for subjects with low levels of mathematics anxiety
(LMA) and high levels of mathematics anxiety (HMA) in
completing Fraction Comparison

In completing the fraction comparison, LMA student and HMA student were
asked to determine the value of the larger fraction, namely two thirds and two
fifths. The results of the work show that students LMA completed the fraction
comparison test using the numerical operation process by manipulating fractional
expressions into equivalent fractions. The results of LMA students in completing
the fraction comparison test can be seen in Figure 2.
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Figure 2. Results of LMA students’ work in completing the fraction comparison

test.

The following are the results of interviews with LMA subjects regarding the
process of solving fraction comparison problems (R: researcher; LMA: low math
anxiety students).

R : How do you determine the answer to this fraction comparison?

LMA : I made the denominators of both fractions the same. So that the
denominators are the same, fifteen..three times five is fifteen..eh..two times five is
ten..two times three is six...ten is greater than six so it is two-thirds greater.

R : Why do you use that method?

LMA : Yes.. to determine the value of the larger fraction I have to equate the
denominators first then determine the value of the numerator of both fractions. I
looked at the value of the larger numerator and made this sign (LMA designates
the “>” sign) to determine the value of the larger fraction.

R : So which fraction is bigger?

LMA : Two thirds

Based on the test and interview results, it can be explained that the subjects used
number operations to complete the fraction comparison test. In this case, LMA
students use a strategy of manipulating two original fractions by changing the
initial fractional expression by multiplying the fraction by a natural number (see
Figure 1) so that the denominators of both fractions have the same value.
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However, conceptually, it is also apparent that LMA students do not yet
understand the operation of multiplying fractions, which means that when a
fraction is multiplied by a natural number, there should be no change in the value
of the denominator of the fraction. LMA students still wrote that there was a
change in the value of the numerator and denominator of the fraction after being
multiplied by a natural number. In the end, LMA students obtained two fractions
that had the same denominator. To determine the value of the largest fraction,
LMA subjects looked at the numerator value of the two fractions that had been
transformed and put a ">" sign to conclude that the two-thirds fraction had a
greater value than the two-fifths fraction.

In contrast to the strategies used by LMA students, HMA students use spatial
reasoning strategies to determine the value of the larger fraction. The results of
HMA students in solving fraction comparison problems can be seen in Figure 3.
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Figure 3. Results of HMA students' work in completing the fraction comparison
test.

The following are the results of interviews with HMA subjects regarding the
process of solving fraction comparison problems (R: researcher; HMA: high math
anxiety students).

R : How did you determine that answer?

HMA : (subject moves his hand as if making a line)...I can't count in the usual way
so I use pictures to solve it.

R : Can you explain how?

HMA :Imade two images of the same size and I divided the images according to
the denominator of the fraction. then I shaded the area according to the fraction...
then I compared it... that's it

R : Then how do you determine which fraction is larger?

HMA : 1 see the area of these two images..which one is bigger, that is the larger
fractional value...

The results of tests and interviews on fraction comparison conducted by HMA
students show that HMA students use spatial reasoning strategies in solving
fraction comparison problems. HMA students create two rectangles of relatively
equal size to represent the two fractions instructed. Then HMA students divide the
two quadrilaterals according to the denominator value of each fraction. Next,
students shade the area divided according to the value of the numerators of the
two fractions. Based on the area of the shaded area, HMA students determine the
value of the larger fraction and put a ">" sign indicating that the value of the two-
thirds fraction is greater than the two-fifths fraction. The interview results also
showed that HMA students were unable to use numerical operations in solving
fraction comparison problems. As a result, LMA students do not use numerical
operations in solving problems.

Based on the results of the work and interviews of LMA and HMA students
regarding fraction comparison questions, information can be obtained that anxiety
affects the performance of both students in solving fraction comparison questions
where LMA students use numerical operation strategies in solving the questions
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[27, 30, 49] however, HMA students used more spatial reasoning strategies
because they were not good at operating symbols [8, 48]. These results also show
that LMA prefers to solve problems using numbers (operations such as addition,
subtraction, multiplication, and division) compared to HMA [6]. Although the
performance of LMA and HMA is different, the answer given is correct. This result
is contrary to the research results [1, 31] which states that differences in anxiety
will affect mathematical performance in solving fraction comparisons.

The difference in strategies for determining the value of larger fractions shows that
mathematical anxiety will affect individuals in manipulating numbers in solving
problems [38, 47, 51]. Although the strategies used by LMA and HMA students are
different, the performance results obtained by both students are correct. This
shows that the performance results of LMA students are as good as HMA students.
This result is inconsistent with [42] which states that HMA participants have
significantly worse performance results than LMA participants when comparing
fractions.

Description for student LMA and student HMA in solving word
problems about fraction applications.

In solving word problems, LMA and HMA students are asked to represent land
division based on the instructed fractional values. The problems given are as
follows:

Mr. Ali has a rice field measuring 10 m x 10 m. One half of the land is planted with
rice, one quarter of the size of the rice field is planted with chilies and the rest is
planted with corn. Try to describe the division of the land area for each plant!
(explain how you got the answer)!

In solving word problems, The first step taken by LMA students is to multiply the
length of the side of the land and then determine the area of land for each plant.
The results of the LMA students' work in determining the division of land area
based on the instructed fractional values can be seen in Figure 4.

fote . L ey Rice field= 10x10m, é Tice, i of all the chilies, the rest 1s corn
rice =2 = 10x10(100) = 100: 2 = 50 = %
chilies = 100: 4 = 25 = ==

100

com = 50+ 25 = 75 =100 — 75 = 25, soforcom%

Figure 4. LMA results in representing land division

The following are the results of interviews with LMA students regarding the
representation of land division in word problems (R: researcher; LMA: low math
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anxiety students).

R : Try to explain how you got an image like this!

LMA : First I multiply the size of the land, which is 10 m x 10 m. Then... that is
the fraction of one half, one quarter. So I changed the fraction so that the
denominator is the same as the land area... Likewise, with the rest I changed it into
fraction form...l Then I made a rectangle to represent the land area and divided the
image into one hundred parts according to the land area.

R : Then how do you determine the shaded area?

LMA : I made symbols for each plant and I used the numerator value of the
fractions and placed the symbols according to the numerator value of the fraction.
Based on the results of the tests and interviews, information can be obtained that
in determining the area of land for each plant, LMA students first multiply the size
of the land given. Next, LMA students manipulate the instructed fractions by
changing the fractional expression into an equivalent fraction whose denominator
is the same as the area of the land. Then, based on the land area, LMA students
draw a quadrilateral and divide the quadrilateral into 100 parts. To determine the
shaded area, students take the numerator value of each fraction that is equivalent
to the initial fraction.

In contrast with LMA students, HMA students used a fractional value comparison
strategy to divide the land area for each plant. The results of HMA students' work
in dividing the land area according to the instructed fractional values can be seen
in Figure 5.
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Figure 5. HMA results in representing land division

The following are the results of interviews with HMA students regarding the
representation of land division in word problems (R: researcher; HMA: high math
anxiety students).

R : Can you explain how you got this image?

HMA : 1 just look at the fractional value of each plant...and then I divide this
rectangle.

R : How would you divide this rectangle and place each plant in the space
you have divided?

HMA : first of all..I saw the fraction for rice..it was half..because half I divided
this rectangle into two parts..and one part I made for rice plants...

R : Okay..what about the other plants?

HMA : Because the chili and corn plants have the same area, I divided the part
that I did not mark into two equal parts, and in each part, I placed the plants that
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had not been planted.

R : Why did you use images to solve this problem?

HMA :Idon't know how to calculate the land area for each plant...

The results of the test and interviews regarding the representation of the word
problems above show that HMA students are unable to use numerical operations
in solving problems but use fractional value estimation strategies and spatial
reasoning abilities. Students create a quadrilateral and then HMA students use
estimated values of quantities to divide the area. HMA students are also able to
compare fractional values so that they are able to determine the larger fractional
value so that HMA students are able to divide the land correctly. Numerical
disturbances and spatial reasoning weaknesses are thought to be characteristic of
HMA [3] However, this study shows that HMA students use spatial reasoning to
solve problems.

Discussion

The results of the work and interviews of LMA and HMA students regarding the
comparison of fractions can provide information that anxiety affects the
performance of both students in using strategies to solve word problems where
LMA students prioritize number operation skills in the form of manipulating
numbers [15, 27]. Meanwhile, HMA students use spatial reasoning in solving
problems due to their inability to use calculations in solving problems [2, 32, 38].
The ability of HMA students to use spatial reasoning in solving problems is not in
line with the opinion [3, 12] which states that an HMA experiences spatial
reasoning weaknesses which result in using unconventional strategies to solve
problems. Based on these, siswa LMA dan HMA memiliki kinerja yang berbeda
dalam menyelesaikan soal cerita tentang pembagian lahan [29].

Based on the results of LMA and HMA performance in solving the two problems
above, many interesting facts can be obtained regarding the performance of LMA
and HMA students. LMA students perform mathematical performance by using
numerical operation strategies and manipulating numbers to solve problems [31]
Meanwhile, HMA students had the same mathematical performance in solving
both problems, namely using spatial reasoning to solve problems caused by their
inability to perform calculations or manipulate numbers [38, 51]. The use of the
same strategy by HMA students in solving two fraction problems indicates that
HMA students persist at a certain performance to solve many problems due to
their limitations in using various strategies [26] and tend to use strategies that
they find successful in solving problems [28].

The performance results of LMA and HMA students in representing land division
also showed equally good results. This suggests that the impact of anxiety on
performance outcomes depends simultaneously on the individual himself/herself
and the demands of the task to be completed [25]. In addition, many researchers
have revealed that HMA students have spatial reasoning weaknesses in solving
problems [3, 12, 31]. However, the results of the study showed that mathematics
anxiety did not affect the spatial reasoning abilities of HMA students [13].

Conclusion

The results of this study conclude that mathematics anxiety influences
mathematics performance. The influence of mathematics anxiety can be seen in
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the differences in the use of strategies used by LMA and HMA students in solving
fraction comparison problems and story problems that wuse fraction
representations with certain values. In solving fraction comparison problems and
word problems, LMA students always use numerical operation strategies, namely
by changing known fractional expressions into fractions that have the same value
(equivalent). For fraction comparisons, LMA students look at the value of the
numerator to compare the two fractions. Next, in the story problem about dividing
land using the instructed fractional values, LMA students manipulate known
fractional expressions into equivalent fractions that have the same denominator
value as the land area and use the numerator value to determine the shaded area
for each land area. However, LMA subjects still use spatial reasoning strategies
that threaten to limit their ability to use numerical operations or manipulate
numbers to solve fraction calculation problems and divide land areas using certain
fraction values in story problems. Although the strategies used by LMA and HMA
students were different, both students produced equally good performance results.
This shows that the influence of mathematics anxiety only affects the use of
performance strategies but does not affect performance results so mathematics
anxiety does not affect all dimensions in mathematics.

Acknowledgements

The authors would like to thank Balai Pembiayaan Pendidikan Tinggi (BPPT),
Pusat Layanan Pembiayaan Pendidikan (PUSLAPDIK) and Lembaga Pengelola
Dana Pendidikan (LPDP) that have provided funding for this research.

References

[1] M. H. Ashcraft, Math anxiety: Personal, educational, and cognitive
consequences, Current directions in psychological science 11 (2002), 181-
18s5.

[2] S. Ashkenazi, Y. Danan, The role of mathematical anxiety and working
memory on the performance of different types of arithmetic tasks, Trends
in neuroscience and education 7 (2017), 1-10.

[3] S. Ashkenazi, D. Najjar, Non-adaptive strategy selection in adults with
high mathematical anxiety, Scientific Reports 8 (2018), 10744.

[4] P. A. Buckley, S. C. Ribordy, Mathematics Anxiety and the Effects of
Evaluative Instructions on Math Performance, (1982).

[5] E. Carey, A. Devine, F. Hill, D. Szfics, Differentiating anxiety forms and
their role in academic performance from primary to secondary school,
PloS one 12 (2017), e0174418.

[6] G. L. Cates, K. N. Rhymer, Examining the relationship between
mathematics anxiety and mathematics performance: An instructional
hierarchy perspective, Journal of Behavioral Education 12 (2003), 23-34.

[7] S. Chinn, Beliefs, anxiety, and avoiding failure in mathematics, Child
Development Research 2012 (2012), 396071.

[8] A. Colomé, Representation of numerical magnitude in math-anxious
individuals, Quarterly Journal of Experimental Psychology 72 (2019),
424-435.

[9] M. DePascale, L. P. Butler, G. B. Ramani, The relation between math
anxiety and play behaviors in 4-to 6-year-old children, Journal of
Numerical Cognition 9 (2023), 89-106.



The Effect of Mathematical Anxiety on The Performance of Fifth-Grade Elementary School 25
Students in Performing Fraction Operations

[10]
[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

A. Dowker, K. Bennett, L. Smith, Attitudes to mathematics in primary
school children, Child Development Research 2012 (2012), 124939.

M. W. Eysenck, M. G. Calvo, Anxiety and performance: The processing
efficiency theory, Cognition & emotion 6 (1992), 409-434.

A. M. Ferguson, E. A. Maloney, J. Fugelsang, E. F. Risko, On the relation
between math and spatial ability: The case of math anxiety, Learning
and Individual Differences 39 (2015), 1-12.

H. Fitriyani, Y. S. Kusumah, J. A. Dahlan, A. Hendroanto, Spatial
Reasoning of Middle School Students in View of Mathematics Anxiety,
Kreano, Jurnal Matematika Kreatif-Inovatif 14 (2023), 321-334.

L. Ginet, R. Itzkowich, E. Maloney, Math Anxiety and Math Performance:
How Do They Relate?, in: Growing Mathematical Minds, Routledge, 2018,
173-199.

D. Guan, J. Ai, Y. Gao, H. Li, B. Huang, J. Si, Non-symbolic
representation is modulated by math anxiety and cognitive inhibition
while symbolic representation not, Psychological Research 85 (2021),
1662-1672.

H. Halme, J. Van Hoof, M. Hannula-Sormunen, J. McMullen, Not
realizing that you don't know: Fraction state anxiety is reduced by
natural number bias, British Journal of Educational Psychology 94
(2024), 138-150.

R. R. Harari, R. K. Vukovic, S. P. Bailey, Mathematics anxiety in young
children: An exploratory study, The Journal of experimental education
81 (2013), 538-555.

R. Hembree, The nature, effects, and relief of mathematics anxiety,
Journal for research in mathematics education 21 (1990), 33-46.

D. R. Hopko, C. Lejuez, K. J. Ruggiero, G. H. Eifert, Contemporary
behavioral activation treatments for depression: Procedures, principles,
and progress, Clinical psychology review 23 (2003), 699-717.

I. Imbo, A. Vandierendonck, The development of strategy use in
elementary school children: Working memory and individual
differences, Journal of experimental child psychology 96 (2007), 284-
309.

C. D. Jackson, R. J. Leffingwell, The role of instructors in creating math
anxiety in students from kindergarten through college, Mathematics
Teacher 92 (1999), 583-586.

D. Juniati, I. K. Budayasa, Working memory capacity and mathematics
anxiety of mathematics undergraduate students and its effect on
mathematics achievement, Journal for the Education of Gifted Young
Scientists 8 (2020), 271-290.

N. Karasel, O. Ayda, M. Tezer, The relationship between mathematics
anxiety and mathematical problem solving skills among primary school
students, Procedia-Social and Behavioral Sciences 2 (2010), 5804-5807.
H. Krinzinger, L. Kaufmann, K. Willmes, Math anxiety and math ability
in early primary school years, Journal of psychoeducational assessment
27 (2009), 206-225.

M. Kyttila, P. M. Bjorn, The role of literacy skills in adolescents'
mathematics word problem performance: Controlling for visuo-spatial
ability and mathematics anxiety, Learning and Individual Differences 29
(2014), 59-66.

P. Lemaire, F. Brun, Age-related differences in children’s strategy



26

[27]
[28]

[29]

[30]

[31]

[32]

[33]

[34]
[35]

[36]

[37]

[38]

[39]
[40]

[41]

[42]

[43]

Riyadh Radiusman, Dwi Juniati, Siti Khabibah

repetition: A study in arithmetic, Journal of Experimental Child
Psychology 150 (2016), 227-240.

M. Lindskog, A. Winman, L. Poom, Individual differences in nonverbal
number skills predict math anxiety, Cognition 159 (2017), 156-162.

S. T. Lubienski, C. M. Ganley, M. B. Makowski, E. K. Miller, J. D. Timmer,
“Bold problem solving”: A new construct for understanding gender
differences in mathematics, Journal for Research in Mathematics
Education 52 (2021), 12-61.

S. Luttenberger, S. Wimmer, M. Paechter, Spotlight on math anxiety,
Psychology research and behavior management (2018), 311-322.

M. Malanchini, K. Rimfeld, Z. Wang, S. A. Petrill, E. M. Tucker-Drob, R.
Plomin, Y. Kovas, Genetic factors underlie the association between
anxiety, attitudes and performance in mathematics, Translational
psychiatry 10 (2020), 12.

E. A. Maloney, D. Ansari, J. A. Fugelsang, Rapid communication: The
effect of mathematics anxiety on the processing of numerical magnitude,
Quarterly Journal of Experimental Psychology 64 (2011), 10-16.

E. A. Maloney, E. F. Risko, D. Ansari, J. Fugelsang, Mathematics anxiety
affects counting but not subitizing during visual enumeration, Cognition
114 (2010), 293-297.

A. Obersteiner, J. V. Hoof, L. Verschaffel, W. V. Dooren, Who can escape
the natural number bias in rational number tasks? A study involving
students and experts, British Journal of Psychology 107 (2016), 537-555.
OECD, Does Math Make You Anxious, 2015.

B. S. Plake, C. S. Parker, The development and validation of a revised
version of the Mathematics Anxiety Rating Scale, Educational and
psychological measurement 42 (1982), 551-557.

G. Ramirez, H. Chang, E. A. Maloney, S. C. Levine, S. L. Beilock, On the
relationship between math anxiety and math achievement in early
elementary school: The role of problem solving strategies, Journal of
experimental child psychology 141 (2016), 83-100.

G. Ramirez, E. A. Gunderson, S. C. Levine, S. L. Beilock, Math anxiety,
working memory, and math achievement in early elementary school,
Journal of cognition and development 14 (2013), 187-202.

G. Ramirez, S. T. Shaw, E. A. Maloney, Math anxiety: Past research,
promising interventions, and a new interpretation framework,
Educational psychologist 53 (2018), 145-164.

F. C. Richardson, R. M. Suinn, The mathematics anxiety rating scale:
psychometric data, Journal of counseling Psychology 19 (1972), 551.

I. G. Sarason, The test anxiety scale: Concept and research, Stress and
anxiety 5 (1978), 193-216.

J. Si, H. Li, Y. Sun, Y. Xu, Y. Sun, Age-related differences of individuals’
arithmetic strategy utilization with different level of math anxiety,
Frontiers in psychology 7 (2016), 1612.

P. G. Sidney, R. Thalluri, M. L. Buerke, C. A. Thompson, Who uses more
strategies? Linking mathematics anxiety to adults’ strategy variability
and performance on fraction magnitude tasks, Thinking & Reasoning 25
(2019), 94-131.

R. S. Siegler, L. K. Fazio, D. H. Bailey, X. Zhou, Fractions: The new
frontier for theories of numerical development, Trends in cognitive
sciences 17 (2013), 13-19.



The Effect of Mathematical Anxiety on The Performance of Fifth-Grade Elementary School 27
Students in Performing Fraction Operations

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

S. Stafylidou, S. Vosniadou, The development of students’ understanding
of the numerical value of fractions, Learning and instruction 14 (2004),
503-518.

I. Starling-Alves, M. R. Wronski, E. M. Hubbard, Math anxiety
differentially impairs symbolic, but not nonsymbolic, fraction skills
across development, Annals of the New York Academy of Sciences 1509
(2022), 113-129.

M. Suarez-Pellicioni, M. 1. Nafiez-Pefia, A. Colomé, Math anxiety: A
review of its cognitive consequences, psychophysiological correlates, and
brain bases, Cognitive, Affective, & Behavioral Neuroscience 16 (2016), 3-
22,

R. M. Suinn, S. Taylor, R. W. Edwards, Suinn mathematics anxiety rating
scale for elementary school students (MARS-E): Psychometric and
normative data, Educational and Psychological Measurement 48 (1988),
979-986.

M. Szczygiel, The relationship between math anxiety and math
achievement in young children is mediated through working memory,
not by number sense, and it is not direct, Contemporary Educational
Psychology 65 (2021), 101949.

M. Szczygiel, D. Sziics, E. Toffalini, Math anxiety and math achievement
in primary school children: Longitudinal relationship and predictors,
Learning and Instruction 92 (2024), 101906.

J. Van Hoof, T. Degrande, E. Ceulemans, L. Verschaffel, W. Van Dooren,
Towards a mathematically more correct understanding of rational
numbers: A longitudinal study with upper elementary school learners,
Learning and Individual Differences 61 (2018), 99-108.

R. K. Vukovic, M. J. Kieffer, S. P. Bailey, R. R. Harari, Mathematics
anxiety in young children: Concurrent and longitudinal associations
with mathematical performance, Contemporary educational psychology
38 (2013), 1-10.

R. K. Vukovic, S. O. Roberts, L. Green Wright, From parental involvement
to children's mathematical performance: The role of mathematics
anxiety, Early Education & Development 24 (2013), 446-467.

S. S. Wu, M. Barth, H. Amin, V. Malcarne, V. Menon, Math anxiety in
second and third graders and its relation to mathematics achievement,
Frontiers in psychology 3 (2012), 162.

C. Xu, S. Di Lonardo Burr, N. McNally-Edwards, C. McShane, L. Wan, J.
Wylie, A holistic investigation of fraction learning: examining the
hierarchy of fraction skills, misconceptions, mathematics anxiety and
response confidence, Journal of Cognitive Psychology 36 (2024), 815-833.
E. Zakaria, N. M. Zain, N. A. Ahmad, A. Erlina, Mathematics anxiety and
achievement among secondary school students, American Journal of
Applied Sciences 9 (2012), 1828.



