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ABSTRACT

Background: Health care providers' and students’ performances may be impacted by
math anxiety and self-efficacy levels. Many factors contribute to math anxiety and
self-efficacy, such as bad grades in.math at school and a lack of encouragement from
parents or teachers. This study aimed to explore the difference in math anxiety and
math self-efficacy for paramedic students at two universities in different cultures.

Methods: A sequential explanatory mixed-method study was conducted where data
were collected using anonymous self-report questionnaires from students studying
paramedicine at Monash University, Australia (n = 344) and Jordan University of
Science and Technology, Jordan (1 = 161), followed by face-to-face interviews.

Results: In multivariable regression, higher math self-efficacy was independently
associated with lower math anxiety(B = 0.14, p <.001),and school country remained
a significant predictor (B = 1.48, p = .024); interviews suggested motivation, self-con-
fidence, and practice as perceived strategies to strengthen self-efficacy and reduce
math anxiety.

Conclusion: This study, conducted in Australia and Jordan paramedic schools, ad-
dressed the relationship between self-efficacy and.-math anxiety among paramedic
students. Math self-efficacy and math anxiety levels differed between the two
schools according to sex, age groups, and study year level. Future research should
focus on studying the effect of self-efficacy on math anxiety for practicing paramed-
ics at national and international levels and focus on teaching and training strategies
and interventions. The findings suggest that paramedicine programs should identify
students with low math.confidence early and use repeated, clinically contextualized
medication-calculation practice, supportive feedback, and confidence-building
activities to reduce avoidable anxiety before clinical placement.

INTRODUCTION

Math anxiety occurs when a person perceives a threat to their
self-esteem in any situation that involves mathematics. It is a
complex construct consisting of cognitive, behavioral, and af-
fective responses to this perceived threat (Olango, 2016). Math
anxiety is more than not liking math. Many people are genu-
inely fearful of math, and engaging in math-related tasks makes
them feel nervous (Maloney & Retanal 2020). People then avoid
math and math-related careers, potentially limiting future op-
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portunities (Olango, 2016). Math anxiety is widespread. A study by Beilock and Maloney
(2015) in the US revealed that approximately 80% of college students enrolled in a certif-
icate or associate degree, and 25% of students enrolled in a bachelor's degree, experience
a moderate to high degree of math anxiety. Math anxiety has previously been linked

to previous negative math experiences, such as being punished for not understanding

or solving a math concept or problem and/or receiving a poor math grade, as well as

not being encouraged by parents and teachers or having a positive role model (Smith &
Penazzi, 2020). Math anxiety has been associated with academic failure and emotional
tension (Barroso et al., 2021; Giirefe & Bakalim, 2018) and can lead to-aless of self-confi-
dence, awareness, and poor learning (Arslanoglu & Ercan, 2017).

One component of self-confidence is self-efficacy. Self-efficacy is how a person judges
their own capability in organizing and implementing a course of action that is required
to achieve the desired performance (Bandura & Lightsey, 1999). Therefore, math self-ef-
ficacy is the confidence a person has in their own ability to solve a math problem or
complete a math task (Zakariya, 2022). While better math skills-have been shown to have
a positive correlation with math self-concept and math self-efficacy, poorer math skill
has been shown to have a negative correlation with math anxiety (Kaskens et al., 2020).
An example of math self-efficacy is when a person achieves better results academically
by using cognitive strategies to.improve their belief in being able to complete tasks and
develop alternative solutions (Giirefe & Bakalim, 2018). Studies have demonstrated that
students who perceive they have high self-efficacy are more persistent and put more
effort into achieving a difficult task (Arslanoglu & Ercan, 2017). In addition, studies have
shown that students who have high math self-efficacy also have low math anxiety and
value math more than students with low math self-efficacy/(Hackett'& Betz, 1989). Lep-
pma and Darrah (2024) found/that higher math anxiety existed in university students

in non-STEM majors (compared to science, technology, engineering, and mathematics
(STEM) majors) and that self-compassion and self-efficacy were predictive of math anxi-
ety, while mindfulness was only significantly correlated to math anxiety and not predic-
tive. They conclude that math anxiety is likely to be a key factor when a person avoids a
STEM major-or STEM profession.

Health care providers’ and students” performances are also impacted by math anxiety
and self-efficacy levels. For example, one study in paramedicine showed that learning
and understanding science-based material (e.g.; pharmacology) caused enough anxiety
to influence the possibility of performing a medication error (Caffey et al., 2016). John-
son et al. (2020) note that a long-standing tension in nursing education is being able to
develop the required math skills in nursing students to ensure the safe provision of
prescribed medication doses. In a scoping study by Williams and Davis (2016), math
anxiety, self-efficacy, teaching methods, and numerical ability were the four key factors
identified that caused drug dosage calculation errors. Another study by Blanch et al.
(2008) showed that female medical students reported lower self-efficacy and self-confi-
dence, and higher anxiety, concerning math competence, even though they performed
just as well as male medical students. In the paramedic discipline, LeBlanc et al. (2005)
found that paramedics in high-stress conditions achieved lower accuracy scores when
calculating drug dosage compared with the low-stress condition 43% vs. 58%. In another
study, however, Eastwood et al. (2015) found that paramedic drug calculation accuracy
was poor regardless of whether they were in a high-stress or low-stress situation. In
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paramedicine, these concerns are especially relevant because medication calculations
may need to be performed quickly, under pressure, and in environments where interrup-
tions, fatigue, limited support, and patient acuity can increase the risk of error. Previous
paramedic research has shown that drug calculation accuracy can be affected under
stressful conditions, while other work has demonstrated that calculation accuracy may
remain problematic even outside high-stress scenarios (Eastwood et al.. 2015; LeBlanc et
al.,, 2005). For students, anxiety may therefore be linked not only to abstract mathematics,
but also to practical tasks such as weight-based medication calculations, infusion rates,
unit conversions, and volume-based dose calculations (Caffey et al., 2016; Johnson et al.,
2020; Williams & Davis, 2016).

Math anxiety and self-efficacy are also highly influenced by cultural surroundings and
not influenced so much by curricula goals or how curricula‘are implemented (Evans,
2014). All the previously mentioned studies were conducted within one cultural context,
highlighting a gap in the literature and a limitation in terms of being able to generalize
results across contexts. Investigation of math anxiety and its contributing factors in one
context gives only part of the picture, leaving comparisons difficult and limiting con-
ceptual understanding of cultural differences(Fan et al., 2019). Therefore, we conducted
this cross-cultural study, which sought to analyze the differences in math anxiety and
self-efficacy profiles between paramedicine students in Australia versus those inJordan.
Understanding these differences is important for paramedicine educators because it can
help identify where students require more targeted support before they are expected to
perform math-dependent clinical skills in simulation or clinical placement.

METHODOLOGY
DESIGN AND PARTICIPANTS

This is a sequential explanatory mixed-method study. Data was collected using anony-
mous self-report questionnaires from students studying a Bachelor of Paramedicine at
Monash University, Australia (1 = 344) and Jordan University of Science and Technology,
Jordan (1 = 161). The paper-based questionnaire was completed by students during the
last 15 minutes of one of their classes. Participation was voluntary, and submission of the
completed questionnaire implied consent. In the second part of the study, the students
were invited to participate in a face-to-face structured interview. Integration occurred at
two points: i) during the interviews, where interview questions were guided by quanti-
tative findings, and ii) during interpretation, where quantitative and qualitative results
were integrated across the two cultural contexts. Reporting of this study was guided in
accordance with the GRAMMS (Good Reporting of a Mixed Methods Study) to maintain
transparency in the reporting and integration of quantitative and qualitative results
(O’Cathain et al., 2008).

INSTRUMENTATION
THE QUESTIONNAIRE

The questionnaire was composed of three parts: i) non-identifiable demographic infor-
mation, ii) the modified Mathematics Anxiety Rating Scale (MARS) (Betz & Hackett,
2012), iii) the Mathematics Self-Efficacy Scale (MSES) (Betz & Hackett, 1983). The demo-
graphics section included questions asking participants their school’s name, course year
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level, age group, and sex. The questionnaire measured general math anxiety and math
task self-efficacy; it did not ask students to identify anxiety related to specific para-
medic medication-calculation formats, such as weight-based dosing, drip rates, or vol-
ume-based calculations. Participants self-reported their sex using the response options
male, female, or prefer not to say.

MATHEMATICS ANXIETY RATING ScALE (M ARS)

Due to the length of the original 98-item math anxiety rating scale (Richardson & Suinn,
1972), a shorter 10-item scale was used in this study (Hopko et al., 2003). The 10-item scale
has good reliability with a Cronbach alpha of .94 (McMullan et al.,; 2012) and is scored on
a 5-point Likert scale for each item (1 = strongly disagree, 5 = strongly agree). The first
five items were reverse-coded so that a high score indicates a high math.anxiety level.
Scores are reported as a total score out of 50 points.

MATHEMATICS SELF-EFricacy ScAare (MSES)

In this study, the 18-question math task subscale ©of the MSES was used (Betz & Hackett,
1983). For each item on the math task subscale; individuals were asked to indicate their
confidence in their ability to successfully perform the math tasks on a 10-point scale
ranging from "no confidence at all" (1) to "complete confidence" (10). The final score for
the MSES task subscale can range from 18 to 180 points. The overall scale has good reli-
ability with a Cronbach alpha of .92 (Betz & Hackett, 1983).

THE INTERVIEWS

Interviews were carried out using a structured interview guide that explored partici-
pants’ perceptions of the effect of self-efficacy on math anxiety. The interviewer was not
directly involved in the program development or delivery and was not known to the
participants. The interviews were digitally recorded and transcribed verbatim.

ETHICAL STATEMENT

The study was carried out according to the Declaration of Helsinki. The project was ap-
proved by the Monash University Human Research Ethics Committee (Project number:
17969) and Jordan University of Science and Technology Institutional Review Board (IRB)
(Reference: 33/127/2019). Written informed consent was obtained from all interview par-
ticipants prior to the interview commencing and data collection. The questionnaire was
administered anonymously with no collection of identifiable data, and submission of the
completed questionnaire implied consent.

DATA ANALYSIS
PHASE 1: THE QUESTIONNAIRES

Data was compiled, and IBM SPSS Statistics (Version 26) was used for analysis. Data

are presented using descriptive statistics, including mean + standard deviations (SD),
interquartile range (IQR), or frequency and proportions where appropriate. Preliminary
analyses were performed to make sure there was no violation of the assumptions of nor-
mality, linearity, and homoscedasticity. Independent samples, student’s t test, one-way
ANOVA, and post-hoc tests were used to compare mean differences between groups
where appropriate. Linear regression was used to identify the factors that were associ-
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ated with math anxiety. Univariate regression with the dependent variable was used to
analyze each predictive independent variable. Variables that were significant at p < 0.20
were then entered into a multivariate model. The level of significance was assigned at p <
0.05, and the effect size was calculated.

PHASE 2: THE INTERVIEWS

Interviews were conducted by one of the researchers (Khasawneh). First, each participant
was reminded of the purpose of the study, the benefits of the research, the research and
confidentiality procedures, and their right to withdraw from the study at any time. Con-
sent was obtained in writing and verbally in advance of the interview. All the interviews
were audio-recorded with no time limit for ending the interview. Notes were taken by

a research assistant during the interviews, which enabled the researcher to track key
points to return to later in the interview and for use during data analysis. All recordings
were then transcribed verbatim and translated into English. Each interviewee was la-
belled by the letter ] followed by a number for Jordan University of Science and Technol-
ogy students, for example, interviewee number 1/was labelled as (J1). Each interviewee
was labelled by the letter M followed by a number for Monash University students, for
example, interviewee number 1 was labelled as (M1). The interviews for Jordanian stu-
dents were conducted in the Arabic language by Khasawneh, who speaks Arabic and
English, and they were sent to a translation agency to be translated into English: The
recorded interviews were immediately transcribed as spoken in Arabic. The translation
was performed by a professional translator, and the Arabic interviews were translated
into English. Using the method of back translation, translators were able to back-trans-
late some of the interview.transcripts from English to Arabic to ensure the accuracy

of the transcripts (Choi et al., 2012; Driscoll et al., 2007). All data was then checked by
Khasawneh by listening to the audio recordings and comparing them to the transcripts
(Choi et al., 2012). The interviews for Australian students were conducted in English by
Khasawneh.

Alltranscripts were coded by Khasawneh, and Williams coded a subset of transcripts.
Open coding was used‘throughout, enabling areas requiring additional data and/or new
lines of inquiry to be identified. This initial coding remained open to any possibilities
that could be discerned in the data, and to reduce the possibility of any conceptual leaps
happening during the analysis. The interviews were analyzed using qualitative content
analysis. First, transcripts were read through multiple times to gain an overall perspec-
tive. Transcripts were then reread and split up intomeaning units, each representing a
single unit of content (Driscoll et al., 2007).

RESULTS
PHASE 1: THE QUESTIONNAIRES

This study involved a total of 505 students; 344 students (68%) participated from Aus-
tralia (Monash University), and 161 students (31%) participated from Jordan University
of Science and Technology. This represents an 81% and 75% response rate from Monash
University and Jordan University of Science and Technology, respectively. The demo-
graphic profiles of the consenting participants are reported in Table 1. Most of the par-
ticipants from Monash University were from the first-year cohort (45.9%), female (63.4%),
and aged from 20 to 24 years (50.6%). On the other hand, most of the participants from
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Jordan University of Science and Tech- Monash Jordan University of
nology were from the third-year cohort University | Science and Technology
(32.9%), female (65.2%), and aged 20 to ljl“m'zlego(f;) ljl“mtzle;();%;)
24 years (54.7%). =
MATHEMATICS ANXIETY RATING SCALE Male 125 (36.3) 56 (34.8)
Female 218 (634) 105 (65.2)

The MARS scores are shown in Table Prefer not to say |1 (0.3)
2. MARS scores for Jordan University fl‘ze Group 5665 15,060
of Science and Technology students 091 174 (506) 58 (547)
ranged from 10 to 42 points, while =25 45(13.1) 15 93)
those for Monash University students Year Level
ranged from 10 to 50 points. The mean Ist Year 158 (459)  [40(24.8)
(SD) scores for Monash University 2nd Year 87 (25.3) 46(286)
students (25.7 (+8.9)) were lower than 3rd Year % (288) 23(32.9)

. ! ) 4th Year -—- 22 (13.7)
for Jordan University of Science and
Technology students (29.3 (+4.9)). The Table 1. Demographic data for Monash University
independent samples t test showed and Jordan University of Science and Technology

that there was a significant differ- prowediline stugpnts.

ence in MARS mean scores between
Monash University students and Jordan University of Science and Technology students: ¢
(503) =-4.8, 95% CI [-5.1, 2.1], p < 0.001, d = 0.50.

In addition, there was a significant difference in the MARS mean scores for the male
students (t (179) = -4.9, 95% CL[-8.1,-3.4], p € 0.001, d = 0.84) and the female students (¢
(321) =-2.5,95% CI [-4.2, £5], p = 0.001, d = 1.0) between Monash University and Jordan
University of Science and Technology students. While the independent samples t test
showed that there was'a significant difference in MARS mean scores between males and
females (t(341) =<3.6, d = 040, p < 0.001 for Monash University students), it showed that
there was no significant difference in MARS scores between males and females among
Jordan University of Science and Technology students (¢t (159) = -0:122, d = 0.02, p = 0.9).

In comparing the MARS mean scores of different year levels, the one-way ANOVA
showed that there was a significant difference between the two schools in the mean
scores for the first-year students (F (1, 196) = 7.1, p.= 0.008) and the third-year students (F
(1, 150) = 10.3,p = 0.002). There was a statistically significant difference in MARS mean
scores between Monash University students’ year level (F (2, 341) = 3.8, p = 0.02). Howev-
er, there was no statistically significant differencein MARS mean scores between Jordan
University of Science and Technology students” year level (F (3, 157) = 2.4, p = 0.07). Post-
hoc comparisons using a Gabriel test indicated that the MARS mean score for Monash
University students who are at year one level was significantly different from those who
are at year two, p = 0.019. Year three students' MARS mean scores did not differ signifi-
cantly from year one and year two students' mean MARS scores.

There was a significant difference in the MARS mean score between the two schools
for the students who were aged between 20-24 years (F (1, 260) = 22.3, p < 0.001). In con-
trast to Monash University students, whose MARS mean scores were not significantly
different between age groups (F (2, 341) = 0.85, p = 0.43), the Jordan University of Science
and Technology students’ MARS mean scores were significantly different between age
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groups (F (2, 158) = 3.2, p = 0.045). Post-hoc comparisons using a Gabriel test indicated
that the MARS mean score for Jordan University of Science and Technology students
differed significantly between those who are < 19 years and those who are between 20-24
years old, p = 0.038.

MATHEMATICS SELF-EFFICACY SCALE

The MSES scores are reported in Table 2. MSES scores for Jordan University of Science
and Technology students ranged from 33 to 167, while for Monash University students
from 46 to 180. The mean (SD) MSES scores for Monash University students were 125.7
(29.3), while for Jordan University of Science and Technology students were 110.6 (27.3).
The independent samples t test showed that there was a significant difference in MSES
mean scores between Monash University students and Jordan University of Science and
Technology students; ¢ (503) = 15.8, 95% CI [9.7, 20.5], p < 0.001, 4 = 0.53.There was a signif-
icant difference in the MSES mean scores for the male students (¢t (179) = 6.7, 95% CI [19.9,
36.5], p < 0.001, d = 0.33) and the female students (¢ (321) = 2.2, 95% CI [.9, 14.4], p = 0.001,

d = 0.27) between Monash University and Jordan/University of Science and Technology
students. While the independent samples t test showed that there was a significant dif-
ference in MSES mean scores between males and females (f (341) = 5.5, d = 0.62, p < 0.001)
for Monash University students, it showed that there was no significant difference in
MSES scores between males and females in Jordan University of Science and Technology
students (t (159) = -0.72, d = 0.12, p = 0.90).

In comparing the different year levels' effect on the MSES mean scores, there was a sig-
nificant difference between the two schools in the mean scores for the first-year students
(F (1, 196) = 11.1, p = 0.001) and the third-year students (F (1,150) = 15.6, p <'0.001). There
was a statistically significantdifference in MSES mean.scores between Monash Univer-
sity students” year level (F (2, 341) = 6.8, p = 0.001). Post-hoc comparisons using a Gabriel
test indicated that the MSES mean score for students who are at the year two level was
significantly different from those who are at the year one level (p = 0.001) and the year
three level (p = 0.001). Year three students” MSES mean scores did not differ significantly
from year one scores. There was no statistically significant difference in MSES mean
scores between Jordan University of Science and Technology students” year level (F (3,
157) = 0.71, p = 0.06). There was a significant difference in the MSES mean score between
the two schools for the students who are aged between 20-24 years (F (1, 260) = 18.6, p <
0.001) and those who are aged older than 25 years (F (1, 58) = 25, p < 0.001). In contrast

to the Monash University students’ MSES mean score, which is significantly different
between age groups (F (2, 341) = 9.5, p < 0.001), the Jordan University of Science and Tech-
nology students” MSES mean score was not significantly different between age groups (F
(2,158) = 2.3, p = 0.109).

ScALE RELIABILITY

Cronbach’s alpha reliability for MARS in this study was 0.88, and the MSES was 0.92.
This indicated that both scales had good reliability.

PREDICTING MATH ANXIETY LEVELS

First, the linearity between dependent and independent variables, normality, homosce-
dasticity, and multicollinearity were assessed. The enter method of entry was used to
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enter the independent MARS Score MSES Score
variables that included s o Jordan.University ]ordan.University
SChOOl, year level, sex, University | University of Science and of Science and
age, an d math self-ef- Technology Technology
: i M (SD) M (SD) M (SD) M (SD)

f}cacy level. A‘ multiple Sox
linear regression anal- Male 2344 (795)* |29.21 (5.7)* |136.71 (25.7)* 108.50 (27.5)*
ysis was then carried Female [2692(910)* [29.31 @.5)* [119.40 (29.6)* 111.75 (27.3)*
out. In the multivariable Age Grou
model, higher math 19 26.50 (84) |[28.06 (4.8) [120.65 (279) 116.60 (24.6)
self-efficacy was as- 2024  [2531 (89 [3012@49¢ [125.03(31.7)* 107.57 (29.4)*

. ) 25 2493 (10) |29.00 @.5) |142.24 (21.2)* 105.29 (21.3)*
sociated with lower Yoar Lovel
math anxiety (B = -0.14, Tst Year |24.74 81 2825 @1 | 13021 (26.3) 114.75 (25.7)°
p < 0.001) and school 2nd Year [2793 91)  [2845@4.7) |[116.14 (32.8) 112.28 (25.8)
location was also inde- 3rd Year |25.25 9.7)* [29.88 (5.6)* /|112.86 (29.0)* 10732 (29.1)*
pendently associated ft; Yiaj( - __'ﬁ 3122 (10'16) . 107 292

. . _ evel of significance was ﬂSSlng@ atp <.Uo.

with math anxiety (B - M: Mean; SD: Standard Deviation

1.48, p = 0.024). Sex was
not statistically signifi-
cant (p = 0.158) (Table 3).

Table 2. A comparison of MARS and MSES scores between Monash
University and Jordan University of Science and Technology students.

PHASE 2: INTERVIEW EVAL- Factor Coefficient| 95% CI | p-Value
UATION MSES -0.14 [- 0.16, - 0.12] | <.001
School location

The results of the qualitative phase were * Monash University | (Reference) ™ o2
based on interviews with 16 students. * L‘;rggzn[j:ﬁfty 148 iy 4 '
Ten of the interviews were conducted Technology
through a face-to-face method (six stu- Seﬁ | (Reference) Nme?21 {0158
dents from Jordan University of Science . Fomale 0.89 e '
and Technology and four from Monash * Data from the single participant preferring not to identify

i i ix 1 i i - sex was removed from the regression analysis. CI: Confidence
Umver51ty), and six interviews via tele Interval; MISES: Mathematics Self-Efficacy Scale

phone (two from Jordan University of
Science and Technology and four from
Monash University). Females comprised
75% of the participants. Most interview
questions were asked as they were written. However, where appropriate and needed,
the researcher followed up questions with open-ended prompt questions such as "Why?"
and "Could you please explain more?" This enabled the researcher to gain deeper mean-
ing and a richer understanding of participants” experiences. The themes that emerged
from the interviews that were related to math anxiety and self-efficacy included: mathe-
matical concepts and operations, motivation, self-confidence, and practice.

Table 3. Regression. model summary.

MATHEMATICAL CONCEPTS AND OPERATIONS

Participants had different views regarding the difficulty of certain mathematical meth-
ods. For example, some participants argued that division is a more difficult mathemat-
ical operation than multiplication because it is a time-consuming procedure; (J4) stated
that “I feel dividing needs more time, unlike multiplication, which can be done quickly.
The idea is that division needs more time.” Another student, (J8), stated that “I guess
division is the hardest calculation.” On the other hand, other participants reported that
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addition and multiplication are the most difficult mathematical methods; (J5) stated that
“I guess addition is the most difficult mathematical operation” and (M4) reported that
“Yeah, probably multiplication and stuff. Just stuff without a calculator basically.”

One participant argued that failure to have good mathematical competency due to anxi-
ety might lead to some errors in paramedic practice in the field; (J5) stated that “Sure, be-
cause there is something called medication calculation. Meaning, there are certain doses
that a paramedic needs to pay attention to. If the dose increases, many complications can
occur to the patient.” This response linked math anxiety directly to medication safety,
suggesting that students viewed mathematical confidence as part of safe paramedic
decision-making rather than as a purely academic issue.

MOTIVATION

Motivation is one of the factors that can improve a person’s self-efficacy. Factors that
might contribute to increased motivation levels involve role modelling, the impact of
peers, and the family. (J1) stated that:

It plays a big role. In terms of personality enhancement, through encouragement can enhance your
personality. From an environmental perspective, the people around you influence you, so you find
people trying to frustrate you, and yow must overcome these things, in addition to the difficul-

ties of life. Meaning that you try as much as you eannot be affected by these things and enhance
yourself.

Another student claimed that the community around you can motivate the person to
practice more efficiently by enhancing self-efficacy of the person. (J5) stated that “I think
motivation has a lot to do'with, especially the one that comes from the family and the
society. This motivation creates an incentive for the individual to do more.”

Role modelling plays an important role in increasing personal motivation toward achiev-
ing goals. (J5) stated that:

This effect is dependent on'the role model. If your role model is'a person whois successful and
has wide knowledge and understanding at work: Then you start feeling that he is perfect, and this
encourages you to be like him and feel that you arelonging tolearn.

Another participant argued that family has the most effect on motivation; (J5) stated that
“In my opinion, the family accounts for 80% of motivation.”

SELF-CONFIDENCE

Self-confidence is very important in healthcare practice. Participants reported that
self-confidence is related to self-efficacy and can positively impact the math anxiety
level; (J2) stated that:

Belief in abilities means believing that you can do something even if it is wrong. In an emergency,
if you make a mistake, you will not remain in your place even if you make a mistake one or two
times. Frankly, I suffer from this. Belief in abilities means that you do not give up if you make

a mistake once because you must try again with training and practise until you reach a level of
100% mastery and get rid of this problem.

Participant (M5) argued that stress can be reduced when you have a higher confidence
level. (J1) stated that:
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They re almost inseparable. While you try to trust yourself, you fear failure. Here, you must
control and convince yourself that there are people who fail only because the stress has taken
over. Here, I think you should train to control yourself and not allow anything to provoke you or
frustrate you while weighing your self-confidence.

Participant (M3) reported that:

I get nervous simply because it’s not something I practice all the time, so it’s not my most comfort-
able strength. So again, because I do get anxious (because it's not my most confident skill) nerves
impact any sort of performance.

PrAcTICING

Practice is very important to achieve competency in any math-related skill. Participants
argued that solving more mathematical problems can improve the ability of the person
to perform these skills in all situations. (J3) stated that “mathematics needs intelligence
as well as a continuation of solving mathematical calculations.” (J6) stated that:

I was able to overcome this problem by practice. Gradually, 1 began to practice and understand,
especially with the solution of many mathematical problems. Here, I discovered that mathematics
relied primarily on solving many problems.

Another participant (J8) stated that “Negligence is on the part of the student himself,
refraining from practicing such types of calculations, and refraining from following up
well may create the problem for him.”

One participant argued that self-efficacy and math anxiety is related to the amount of
experience and practice that the person can do. (J1) stated that:

They almost complement each other. If you have experience, your faith in your abilities will im-
prove. This has already happened tome. If you have the necessary experiences, you can act in the
situations you are exposed to. They are complementary to one another and cannot be separated.

Another participant (M8) stated that:

Iwould do a lot of practice with a friend who has got a good maths brainand he always just knew
it and got it and I just could not. So yeah,dwas sort of a bit discouraged that he was so good at it
and could just see it and was getting good marks.

The merging of the results from both the qualitative and quantitative analyses indicated
that mathematical concepts and operations, motivation, self-confidence and practicing
are the main themes that were related to math anxiety and self-efficacy. The participants
reported that self-efficacy and math anxiety are important concepts in paramedic prac-
tice. When integrated, the results suggest that the negative association between math
self-efficacy and math anxiety reported by the quantitative analyses is explained by
qualitative themes of confidence, motivation, and practice, while cross-cultural differenc-
es are further explained by contextual variations in pedagogical experiences and support
provided by the university.

DISCUSSION

To our knowledge, this study is among the first cross-cultural comparative studies in
paramedicine to explore math anxiety and math self-efficacy in paramedic students
at two universities in different cultural contexts. Our study reported that Jordanian
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paramedic students have higher levels of math anxiety and lower levels of self-efficacy
compared to Australian students. Math self-efficacy level and the school (cultural back-
ground) were the contributing factors to math anxiety.

Math self-efficacy among Jordanian students was lower than that among Australian
students. Our findings contrast with those reported by Mueller and Goic (2003), who
found no significant differences in self-efficacy when comparing undergraduate business
students in the United States and Croatia. Moreover, our findings were in contrast with
Basil and Karatuna's (2017) study, which found that there were no significant differences
in the level of self-efficacy between the students of economics and administrative scienc-
es in Poland and Turkey.

We found that as students progressed through their paramedic education in both
schools, the mean self-efficacy level decreased. Our finding is unlike Marra et al. (2009)
study on engineering students in the US, who found that progression in the year level of
study would improve self-efficacy. From the interviews in our study, we found that one
factor that might affect self-efficacy level was positive self-confidence. Self-confidence
and self-efficacy are often used interchangeably; however, self-confidence does not nec-
essarily mean a positive outcome and refers only to the strength of certainty of a person’s
belief (Bandura & Lightsey, 1999). For example, a person may be confident in failure. The
participants felt that having positive self-confidence can increase self-efficacy because

self-confidence has a considerable effect on the .outcome and performance (Barrows et al.,
2013).

One interesting finding in our study was that, in contrast to the Australian female
students, the Jordanian female students had higher self-efficacy levels than their male
counterparts. Our finding isinconsistent with a Turkish study involving 1679 students
studying at Anadolu University (Satici & Can, 2016). This study reported that male
students had higher self-efficacy scores than female students (t (1677) = 547, p < 0.01),
whichdndicated that sex impacted the self-efficacy level. Another study conducted at

an Albanian university found that male students (M= 3.06, SD = 0.74) also had higher
self-efficacythan female students (M = 2.67,SD = 0.89) (Shkullaku, 2013). In the Albanian
culture, sex role stereotypes are very powerful, and therefore, females’ capacities are
undermined by male capacities (Shkullaku, 2013). In Jordan, traditional sex stereotyping
and male dominance have started to decrease in‘the last few decades. This makes the
percentage of students in tertiary education who are female (%) in Jordan to be reported
at 52.92% in 2017 (Dandan & Marques, 2017).

Our study found that the math anxiety levels were higher in Jordanian students, which
indicates that cultural background might impact math anxiety levels. This finding is
similar to Hamza and Helal (2013), who studied the math anxiety difference between
American and Egyptian students and reported a significant main effect for countries (F
(1, 187) = 1141, p < 0.001) on math anxiety levels. Hamza and Helal (2013) argued that the
Egyptian educational system might contribute to the difference in math anxiety levels.
Brown et al. (2020) point out that different cultures have different knowledge and values
based on different interests, and different countries have different education systems
with different policies, curricula content, guidelines, and models based on development
agendas and expectations these agendas generate. Brown et al. (2020) also reported that
differences in math anxiety between engineering students from Germany and Mexico
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were attributed to differences in their cultures’ attitudes and beliefs. In Jordan, the para-
medic program is a four-year program where the students in the first year are enrolled
in basic science classes. Math is not part of these basic sciences. This means that students’
first use of mathematics related to their paramedic study would be in the third year

in the pharmacology class. A study conducted by Kalaycioglu (2015) also suggests that
different education systems influence differences in the math anxiety levels of students
in different countries. She suggests that Turkey, Greece, and Hong Kong are countries
that are more centralized and, as a result, present students with more challenges, such as
high-stakes testing to rank and allocate students into schools. In these countries, access
to certain schools based on test scores starts when a child is around 11 years old. One of
the most widespread studies across cultures was a study by Lee (2009) involving 276,165
students, 15 years of age, from 41 countries, that showed that'students from Western
Europe obtained scores that showed the strongest connection between math self-concept
and math achievement, and students from Asia and Eastern Europe obtained scores that
showed the strongest connection between self-efficacy and math achievement. In addi-
tion, students from Western and Eastern Europe obtained scores that showed the stron-
gest connection between math achievement and math anxiety (compared with Asian
students). Furthermore, students from some of the Western European countries (such as
the Netherlands) experience low math anxiety (Lee, 2009).

While our study showed that sex impacted math anxiety levels for Australian students,
it did not impact the math anxiety levels for Jordanian students. This finding aligns with
a study conducted by Hamza and Helal (2013), who reported that in Egypt and America,
math anxiety was not influenced by sex and is inconsistent with the conclusions of Xie
et al’s (2024) meta-analysis study, which reported that females, especially adult women,
experience more math anxiety than men. However, a more recent study with American
students by Leppma and Darrah (2024) showed that male students experienced less math
anxiety than female students. In another study by Khasawneh et al,, (2021) with para-
medicine students, math anxiety was negatively correlated to self-efficacy, and both of
these factors were influenced by sex.

Our study found that self-efficacy and the school location (cultural background) were
predicting factors for math anxiety inthis sample of paramedic students. This indicates
that higher self-efficacy was associated with lower math-anxiety in this sample, although
causal relationships cannot be inferred from the cross-sectional design. A variety of
ways to reduce math anxiety are suggested in the literature, including student-directed
learning; supportive, caring, and positive learningenvironments; and learning that is
flexible enough to meet the needs of students with different learning styles (McMullan et
al.,, 2012). Participants in our interviews claimed that math anxiety could be reduced by
increasing mathematical competency. Other students claimed that continuous practicing
and enriching their personal experience would improve self-efficacy, which would, in
turn, decrease the math anxiety level among the students. Moreover, the participants ar-
gued that motivation through family positive reinforcement and positive role modelling
could increase the self-efficacy level. This was consistent with a McMullan et al.s (2012)
study on British nursing students who reported that constructive feedback, evaluative
feedback (i.e., effort or ability), and encouragement all help to increase self-efficacy and/
or achievement. More recent approaches to improve math self-efficacy and reduce math
anxiety in students include mindfulness, growth mindset interventions (Samuel & War-
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ner, 2021), activities to improve working memory (Pellizzoni et al., 2022), contextualized,
practical and collaborative learning approaches (Pettigrew et al., 2020), gaming apps that
develop numeracy (Abdul-Mumin et al., 2025), and web-based tools that teach logic and
make math accessible, and even humorous (Fronberg, 2021). For paramedicine educators,
these findings suggest several practical curriculum considerations. First, medication
numeracy should be introduced early and revisited regularly, rather than being concen-
trated only in pharmacology subjects. Second, practice should use authentic paramedic
examples, including weight-based dosing, infusion calculations, unit conversion, and
volume-based medication calculations. Third, educators should normalize math anxiety;,
provide low-stakes practice before assessment, and give feedback that builds self-efficacy
as well as technical accuracy. These educational strategies may help students develop
calculation confidence before entering high-pressure clinical environments:

LIMITATIONS AND FUTURE RESEARCH

There are a number of limitations to our research. This study used a convenience sample
approach, which may hinder the generalization of results: Self-reporting questionnaires
could also be seen as a limitation, where results are dependent entirely on how students
respond to items and assumptions about student honesty. Furthermore, using a the-
matic analysis approach could mean a narrower insight into study concepts. Another
limitation of this study relates to the translation of interviews conducted with Jordanian
students, as the translation process may have posed a threat to validity by limiting the
nuanced representation of participants” original meanings (Choi et al., 2012). The study
also did not examine whether students experienced anxiety with particular medica-
tion-calculation types, nor-did it collect data on whether any students failed or were
delayed in the program because of math anxiety or medication-numeracy performance.
These issues should be examined in future paramedicine education research.

Future research should examine practicing paramedics to better understand how math
anxiety influences clinical performance and math-dependent skills such as drug dose
caleulations. Further work could also explore the relationship between math anxiety,
self-efficacy, numerical-ability, and cognitive processing across different cultural con-
texts. In addition, intervention studies should evaluate' whether strategies such as struc-
tured medication-calculation teaching, repeated simulation-based numeracy practice,
and early identification of low math self-efficacy can reduce anxiety and improve calcu-
lation performance.

CONCLUSION

This study, which was conducted in Australia and Jordan paramedic schools, explored
the relationship between self-efficacy and math anxiety among paramedic students.
Math self-efficacy showed a negative correlation to math anxiety in paramedic students.
Math self-efficacy and math anxiety levels differ between the two schools according to
sex, age groups, and the study year level. Future research should focus on studying the
effect of self-efficacy on math anxiety for practicing paramedics at national and inter-
national levels. Moreover, developing teaching or training strategies to reduce the math
anxiety level among paramedic students should be tested in future studies by exploring
the role of other factors, such as motivation, self-confidence, mindfulness, collaborative
learning, as well as improving working memory, practicing skills, and self-reflection.
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Based on these findings, paramedicine programs should consider embedding regular
medication-calculation practice across the curriculum, using clinically relevant examples,
supportive feedback, and early identification of students who report low math self-effica-

cy.
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