MathemMatics ANXIELY ... Almeqdadi & Alslaiti

Mathematics Anxiety among Jordanian Pre-Service
Elementary Teachers

Farouq Almeqdadi®” Firas Alslaiti®®
(1) Al al-Bayt University, Mafraq - Jordan.
(2) Al al-Bayt University, Mafraq - Jordan.

Received: 02/03/2023 Abstract
Accepted: 24/05/2023
Published: 30/09/2023

Mathematics is considered one of the most important
topics people are interested in throughout the different learning
* Corresponding Author stages. A lot of people all around the world face different types
falmeqdadi@aabu.edu.jo of difficulties such as anxiety of mathematics. The current
study aimed at investigating mathematics anxiety among pre-
DOl:https://doi.org/10.59759/ . . .
educational v2i3.290 service Jordanian elementary teachers. The sample consisted
of 472 pre-service teachers who were studying in the College
of Educational Sciences at Al al-Bayt University, Jordan. Those
pre- service teachers were enrolled in three different majors:

Elementary Teachers Program, Early Childhood Program,

and Special Education Program. The researchers used the
Mathematical Anxiety Scale- Short Version developed by Suinn
and Winston (2003), which consisted of 29 items with 5- point Likert-type instrument. The
results of the study revealed six themes where each included some of the 29 items of the
scale. In general, the responses of the participants in the study showed mathematics anxiety
in the following issues: Anxiety because of thinking about the exam, anxiety after taking the
exam, anxiety in the form of patterns and life situations related to the four basic processes,
anxiety from mathematics, concern in the form of questions on the four basic processes,
concern in the form of models of life applications on the four basic operations (addition,
subtraction, multiplication, division), and taking a math test or preparing for a math test or
homework.
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Introduction:

Mathematics is one of the most important subjects or topics for all people in
all learning stages. Many people around the world face different types of
difficulties such as Mathematics Anxiety. Most of the students enter into the
teacher education programs at universities and colleges with different beliefs,
motivations, experiential backgrounds and concerns (Olson & Appleton, 2006;
Riggs, 1995; Yilmaz-Tuzun, 2008). Their beliefs, backgrounds and concerns may
have positive or negative impact on their behaviors and performance in teacher
education programs and in their future classrooms (Brookhart & Freeman, 1992;
Czerniak, 1989; Enochs& Riggs, 1990; Hollingsworth, 1989). One of these
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attributes related to their affective state is their anxiety about teaching. Anxiety
about teaching is an affective state which is expressed in unpleasant feelings,
physical symptoms, and coping behaviors (Sinclair & Nicoll, 1980). Thomas
(2006) defined teaching anxiety as the feelings, beliefs, or behaviors that interfere
with a person’s ability to start, continue, or finish teaching tasks

According to Tobia (1998), mathematics anxiety is a feeling of uncertainty if
you do well or not in mathematics or with numbers. It is the case that students
suffer from the fear of mathematics in which they cannot think or learn
mathematics. Gresham, (2004) said that this fear might cause low self-esteem,
frustration, and sometimes academic failure for some students. On the other
hand,Suinn& Winston, (2003) defined Mathematics anxiety as the “feelings of
tension and anxiety that interfere with the manipulation of numbers and the
solving of mathematical problems in a wide variety of ordinary life and academic
situations” (p.167). Mathematics anxiety has gained high awareness by educators
as an important factor in the learning - teaching of mathematics (Sloan, T., Daane,
C., &Geisen, J., 2002). Some studies reveal high levels of mathematics anxiety in
elementary pre- service teachers (Zettle& Raines, 2002).

Mathematics anxiety has been defined by other researchers as an irrational
dread of mathematics that interferes with manipulating numbers and solving
mathematics problems within a variety of everyday life and academic situations
(Battista, 1990; Gresham, 2009; Tobias, 1998). It is the helplessness and panic
one experiences when asked to perform mathematical tasks (Bursal &Paznokas,
2006). Gresham (2007b) describes mathematics anxiety as feelings of helplessness,
tension, or panic when performing mathematics operations or problems

Some studies reveal high levels of mathematics anxiety in elementary pre-
service teachers (Zettle& Raines, 2002). Rayner et. Al. (2009) conducted a study
to examine the relationship between mathematics anxiety and the procedural and
conceptual knowledge of fractions in prospective teachers. Their sample consisted
of 32 pre- service teachers who studies the elementary math methods course.
They used Revised Mathematics Anxiety Rating Scale (RMARS, Baloglu, 2002)
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as an instrument. Results showed that scores on the validated test of procedural
knowledge of fractions declined as mathematics anxiety ratings increased. The
results highlight the significance of fostering preservice teachers' skill in both
mathematical processes and concepts by offering some insight into the cognitive
and pedagogical aspects related with mathematics fear in this demographic.

Hakan et. Al. (2009) conducteda study to investigate the level of mathematics
anxiety among pre-service elementary school teachers. They used a survey method
in which the sample of their study was 207 pre-service elementary school teachers.
The Mathematics Anxiety Scale consisted of 39 items developed by Uldas (2005)
was used. They concluded that the level of mathematics anxiety of pre-service
elementary school teachers was low and the difference based on gender was not
significant. In addition, they found that there were significant differences according
to class, perceived ability and perceived success levels.

Gresham (2007a) and Geist (2010) believe that many teachers who have
mathematics anxiety themselves not only influenced but inadvertently pass it on
to their students. Beilock, Gunderson, Ramirez and Levine (2010) believe that that
their anxiety could negatively impact their students’ mathematics achievements.
Bursal and Paznokas (2006) found negative correlations between preservice teachers’
mathematics anxiety and their confidence to teach elementary mathematics.
Swetman, Munday, and Windham (1993) discovered that elementary school teachers
with high levels of mathematics anxiety spend less time planning mathematics
lessons and use mathematics instruction time for non-mathematics related
activities.

Brady and Bowd (2005) also found that 39.3% of prospective elementary
school teachers report that mathematics was their least liked subject and that
many teachers uncomfortable teaching mathematics because they do not like
mathematics themselves. (Geist, 2010). Hembre (1990) in a meta-analysis of 151
studies found that elementary education students exhibited the highest level of
mathematics anxiety when compared to other undergraduate majors (e.g. humanities
or social science). He also discovered that students enrolled in mathematics courses
for elementary teachers revealedthe highest level of mathematics anxiety, higher than
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those students enrolled in courses such as “Remedial Algebra” or “Developmental
Mathematics”. ReichweinZientek et al. (2010) found that early childhood teacher
education majors exhibit anxiety levels somewhat comparable to those of
community college remedial mathematics students.

This study aims to investigate Mathematics Anxiety among Pre- Service
Jordanian Elementary Teachers and it is a qualitative study. The sample consisted
of 472 pre-service teachers who were studying in the College of Educational
Sciences at Al Albait University, Jordan. Those Pre- Service Teachers were enrolled
in three different majors: Elementary Teachers Program, Early Childhood Program,
and Special Education Program.

Method and Procedures:

The researchers used the Mathematical Anxiety Scale- Short Version
developedby Suinn and Winston (2003). This scale consists of 30-items, five-point,
Likert-type instrument. ltwas developed to measure mathematicsanxiety levels
among pre-service teachers at colleges of education.The researchers deleted one
item and used that scale of 29 items and these items refer to objects and experiences
that may cause fear or anxiety. Each Pre- service teacher in the sample described
the amount of fear associated with each item by choosing 1- “not at all”, 2- “a
little”, 3- “reasonable”, 4- “a lot” and 5- “very much”. In addition to the
Mathematical Anxiety Scale- Short Version, the researchers used a consent form to
be completed by all the participants in the sample of the current study.

The population of the studywas all Pre-service teachers in all Jordanian
Colleges of Education. The researchers selected 472 Preservice teachers as the
sample of the study from the College of Educational Sciences at Al al-Bayt
University. The reason that the researchers selected the sample from a specific
university in Jordan is that they both work at that university.All participants of the
study sample completed the instrument of the study, Mathematical Anxiety Scale-
Short Version. The researchers used Google Forms to collect the data from the
participants and then analyzed it in this qualitative research study.
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Limitations of the study:

There were some limitations of this study such as: All participants in the
study were females. The reason behind this thing is that all college students in
Jordan who study to be teachers are females, and all teachers in both Kindergarten
or Elementary schools are females. Another limitation of the current study. The
researchers selected the sample from only one Jordanian University, Al al-Bayt
University. A Third limitation of the study is that it is only a qualitative type and
there is no quantitative data in it. In addition, the Cronbach alpha of .96 indicated
high internal consistency, while the test-retest reliability for the MARS 29-item
was .90 (p <.001). The validity data confirm that this 29- item scaleis comparable
to the original MARS 30-item scale.

Results and Discussion:

The researchers in this study used the Mathematical Anxiety Scale- Short
Version to collect the data. The scale itself was translated by the researchers
themselves and another professional translator.to Arabic language from the
original one that was in English. In addition, the researchers used a Consent Form
that was completed by all participants in the study. The Mathematical Anxiety
Scale- Short Version consisted of 29 items with 5- point Likert-type instrument.
These items were categorized in some areas (themes) and each of these themes
include some of the 29 items of the scale. Table (1) summarized theareas (themes)
and the items of each theme of the scale.

Table (1): The Themes and the items of the Mathematical Anxiety Scale- Short Version

# of Area (Theme) The Area (Themes) Items

The First area anxiety because of thinking about the exam 1,2,3,4,5

The Second area anxiety after taking the exam 6,7,8

The Third area anxiety in the form of patterns and life situations | 21, 22, 23, 24, 25,
related to the four basic processes 26

The Fourth area concern in the form of questions on the four | 15, 16, 20, 27, 28,
basic processes 29

The Fifth area concern in the form of models of life applications | 17, 18, 19
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# of Area (Theme) The Area (Themes) Items

on the four basic operations (addition, subtraction,
multiplication, division)

The Sixth area taking a math test or preparing for a math test | 9, 10, 11, 12, 13,
or homework 14

EXPLORATORY FACTOR ANALYSIS (EFA):

Data for the 29 items were entered into a principal axis factoring (PAF)
analysis, we performed the Kaiser—Meyer—Olkin (KMO) test (Kaiser, 1958) to
measure the sampling adequacy and the Bartlett’s test of sphericity (Bartlet, 1954)
to Investigate the factorability of the data. As depicted in Table 1, KMO results of
high value (almost .922), which is higher than the minimum requirement of 0.7
(Lloret et al., 2017) implied the suitability of the data for exploratory factor
analysis and a significant test statistic was indicated by Bartlett’s test of sphericity
(p < 0.001), The Bartlett’s test of Sphericity is highly significant at p < 0.001
which shows that the correlation matrix has significant correlations among at least
some of the variables. Here, test value is 6792.321 and an associated degree of
significance is less than 0.0001. Hence, the hypothesis that the correlation matrix
is an identity matrix is rejected. To be specific, the variables are not orthogonal.
The significant value < 0.05 indicates that a factor analysis may be worthwhile for
the data set. Table

Table 2.Kaiser—Meyer-Olkin (KMO) sample adequacy test.

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .922
Bartlett's Test of Sphericity Approx. Chi-Square 6792.321
df 406
Sig. .000

In the EFA, all 29 items were subjected to principal component analysis
(PCA) Rotation Method: Varimax. To determine the number of initial unrotated

Al-Manarah, Vol. 2, No 3, 2023 (473)



MathemMatics ANXIELY ... Almeqdadi & Alslaiti

factors to be extracted, Kaiser's criterion and the Scree test are used. The
eigenvalues associated with each factor is represented the variance explained by
those specific linear components. The coefficient value less than 0.30 is suppressed
that will suppress the presentation of any factor loadings with values less than 0.30
(Watson et al., 1995). The final six -factor model with eigenvalue over 1, however,
as depicted in the scree plot in Figure 1, there is a break after the six components,
and several items showed small variances and close to each other.

Finally, this 29 item structure was found to explain 61.927% of the variance in
the pattern of relationships among the items as shown in Table 2. This initial
solution suggests that the final solution will extract not more than six factors. The
first component has explained 14.316% of the total variance with eigenvalue 9.437.
The second component has explained 12.526% variance with eigenvalue 3.467. The
third component has explained 12.400% variance with eigenvalue 1.545. The fourth
component has explained 9.149% variance with eigenvalue 1.395.The fifth
component has explained 6.646% variance with eigenvalue 1.092. Finally, the sixth
component has explained 6.324% variance with eigenvalue 1.023.

Scree Plot

Eigenvalue

] =

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Component Number

Figure 1. Scree plot output indicating that the data have six factors

Educational and psychological sciences Series (474)



Mathematics Anxiety

Almeqdadi & Alslaiti

Table 3 below, presents the item wordings, factor loadings, Eigen Value and
variance explained for each factor. As depicted, the factor loadings ranged from
0.364 to 0.919, meaning that all items were good measures of their respective
factors(Hair et al., 2010).

Table 3 Resulats of exploratory factor analysis (EFA) on the 29-item

Factor/Item 1 Factor Loading Eigen Value Variance Explained
anxiety after taking the exam
a6 0.772 9.437
a7 0.654 14.883
a2 0.368
al 0.546
anxiety because of thinking about the exam
a3 0.845
a4 0.919 3.467 12.526
a5 0.901
taking a math test or preparing for a math test or homework
a8 0.649
a9 0.591
al0 0.770 1.545 12.400
al2 0.511
al4 0.739
alé6 0.390

anxiety in the form of patterns and life situations related to the four basic processes

all 0.690
als 0.410
al3 0.623 1.395 9.149
a2l 0.372
Al-Manarah, Vol. 2, No 3, 2023 (475)



MathemMatics ANXIELY ... Almeqdadi & Alslaiti

Factor/Item 1 Factor Loading Eigen Value Variance Explained
a27 0.364
concern in the form of models of life applications on the four basic operations (addition,
subtraction, multiplication, division)
als 0.613
al9 0.514 1.092 6.646
a22 0.631
a23 0.672
a24 0.636
a25 0.686
concern in the form of questions on the four basic processes
al7 0.504
a20 0.638
a26 0.635 1.023 6.324
a28 0.812
a29 0.805

! All the items are measured on a 5-point Likert scale (1: strongly disagree to 5: strongly agree)

Conclusion:

One of the most crucial disciplines or themes for learners at all levels is
mathematics. Numerous people worldwide struggle with various issues, including
mathematics anxiety. The current study used a qualitative methodology to
examine mathematics anxiety among Jordanian elementary school teacher
candidates. 472 aspiring teachers who were enrolled in Al al-Bayt University's
College of Educational Sciences in Jordan made up the sample. The Elementary
Teachers Program, Early Childhood Program, and Special Education Program
were the three majors in which those pre-service teachers were enrolled. The
study employed Suinn and Winston's (2003) short version of the Mathematical
Anxiety Scale. There were 29 items total on this 5-point Likert-type instrument.

The study's findings identified six themes, each of which contained a few of
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the scale's 29 components. The study's participants generally expressed fear about
the following issues in their responses: anxiety from worrying about the test,
anxiety from taking the test, anxiety from patterns and real-world situations
related to the four fundamental processes, anxiety from questions about the four
fundamental processes, anxiety from models of real-world applications of the four
fundamental operations (addition, subtraction, multiplication, and division), and
anxiety from doing math tests or studying for math tests. Finally, the researchers
recommended that future studies might explore studies that might use both males
and females in the sample. The future studies might investigate Math Anxiety for
students in other majors.
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Appendix A: The survey questions (English)

MATHEMATICS ANXIETY RATING SCALE: SHORT FORM (MKDO-KF)*

Explanation: In this scale, questions refer to things and experiences that may
cause fear or apprehension. Please describe how much fear is associated with each
item by choosing 1-“Not at all,” 2-“A little”, 3-“A fair amount,” 4-“Much” and 5-
“Very much”. Please work quickly but to consider each item carefully.

Reason for fear and apprehension... Not at | Alittle] Afair | Much| Very
all Amount Much.

1. | Taking an examination (final) in a math course 1 2 3 4 5

2. | Thinking about an upcoming math test 1 1 2 3 4 5
week before

3. | Thinking about an upcoming math test 1 day 1 2 3 4 5
before

4. | Thinking about an upcoming math test 1 1 2 3 4 5

hour before

5. | Thinking about an upcoming math test 5 1 2 3 4 5
minutes before

6. | Waiting to get a math test returned in which 1 2 3 4 5
you expected to do well.

7. | Receiving your final math grade in the mail 1 2 3 4 5
(report)
8. | Realizing that you have to take a certain 1 2 3 4 5

number of math classes to fulfil the
requirements for graduations.

(1) MatematikKaygisiniDerecelendirmeOlgegiTiirkgeformu Prof. Dr. Richard Suinn’in
‘Mathematics Anxiety Rating Scale: Short Version (MARS-SV)
adliblgegininorijinalformundangelistirilmistir. Orijinal form hakkinda Prof. Dr.
Richard Suinn 808 Cheyenne Drive, Ft. Collins, CO 80525 USA
adresindenbilgialiabilir.
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Reason for fear and apprehension... Not at . A fair Vvery
all | Alittle] Amount] Much | Much.
9. | Being given a “pop” quiz in a math class. 1 2 3 4 5
10.| Studying for a math test 1 2 3 4 5
11.| Taking the math section of a college entrance 1 9 3 4 5
exam like LGS-LYS
12.| Picking up a math textbook to begin working 1 2 3 4 5
on a homework assignment.
13.| Being given a homework assignment of
many difficult problems which is due to nexf 1 2 3 4 5
class meeting.
14.| Getting ready to study for a math test. 1 2 3 4 5
15.| Dividing a five digit number by a two digit 1 ’ 3 4 5
number in private with pencil and paper
16.| Adding up 976+777 on paper 1 2 3 4 5
17.] Reading a cash register receipt after you 1 9 3 4 5
purchase.
18.| Figuring the sales tax (KDV) on a purchase 1 ’ 3 4 5

that costs more than 1 Turkish Lira

19.| Figuring out your monthly budget 1 2 3 4 5

20.| Being given a set of numerical problems

. . . 1 2 3 4 5
involving addition to solve on paper

21. | Having someone watch you as you total up | 1 ) 3 4 5
column of figures

22. | Totaling up a dinner that you think overcharged 1 2 3 4 5
you.

23. | Being responsible for collecting dues for an 1 9 3 4 5
organization and keeping track of the amount

24.| Studying for a driver’s license test and
memorizir)g the figures involveq such a the 1 2 3 4 5
distances it takes to stop a car going at different
speeds

25.| Totaling up the dues received and the expenses 1 2 3 4 5

of a club you belong to

26.| Watching someone work with a calculator 1 2 3 4 5

27.| Being given a set of division problems to

1 2 3 4 5
solve on paper
28. i i i
Being given a set of subtraction problems to 1 2 3 4 5
solve on paper
29. i i inlicati
Being given a set of multiplication problems 1 2 3 4 5

to solve on paper
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Appendix B: The survey questions (Arabic)

MATHEMATICS ANXIETY RATING SCALE- SHORT FORM- - Arabic
Version
owall) JSal) — @bl B BN andi (ulia
Caay -G S sl Cus 38 ) Colaally sl Y ALY ain ¢ Gl 1
(s =Y SO Y Y e V) L) Gk e eaie IS bl Casal) ik
Agliny 5y JS 0l slelyes deguy Jaal) slall lan LIS -0 3" i ¢

S S| Jstea | SB| e Y ce ouagilly Gl G #
[KEN @Y1

Gluabyll sale A Al gladal ela) | )
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Appendix C: A Letter to Pre-Service Teachers- Participants in the
Study

Mathematics Anxiety Rating Scale- Letter to Pre-Service Teachers-
Participants in the Study

Dear Student- Teacher... This scale is a tool for collecting data in a scientific
research that will benefit the educational field in Jordan and abroad. On this scale,
guestions refer to objects and experiences that may cause fear or anxiety. Please
describe the amount of fear associated with each paragraph by choosing 1- “not at
all”, 2- “a little”, 3- “reasonable”, 4- “a lot” and 5- “very much”. Please work
quickly and carefully consider each paragraph. Thank you for your valuable time
and interest in scientific research.
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