C-E-P-S Journal | Vol.12 | N°1 | Year 2022

doi: 10.26529/ceps;j.826

That Old Devil Called ‘Statistics™: Statistics Anxiety in
University Students and Related Factors

MELITA PUKLEK LEVPUSCEK** AND MAjA CUKON?

The present study investigated relationships between statistics anxiety
(SA), trait anxiety, attitudes towards mathematics and statistics, and
academic achievement among university students who had at least one
study course related to statistics in their study programme. Five hun-
dred and twelve students from the University of Ljubljana completed the
Statistics Anxiety Rating Scale (STARS), State-Trait Anxiety Inventory,
and answered questions about their perceptions of mathematics and
statistics. The results showed below-average mean scores on the STARS
dimensions, except for the Test and Class Anxiety with the average score
around the midpoint of the scale. Female students reported higher levels
of SA than male students did. The highest levels of SA were reported
by students who perceived mathematics and statistics as a threat. The
subscales of the STARS correlated positively with students’ trait anxiety.
Students who reported less enjoyment in mathematics in high school
perceived statistics to be a less worthy subject and had a lower computa-
tion self-concept. Students who had better mathematics performance
in high school and higher average study grades also reported a higher
computation self-concept. In the present study, we translated the STARS
questionnaire into Slovenian and confirmed the six-factor structure of
the questionnaire. The results provide a basis for further research on
statistics anxiety and further validation of the STARS questionnaire. The
results can also aid statistics teachers in better understanding students’
worries, fears, and attitudes towards statistics and in learning about
the factors that affect students’ statistics anxiety and their work in the
course.
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Statisticna anksioznost pri $tudentih in povezani
dejavniki

MELITA PUKLEK LEVPUSCEK IN MAjA CUKON

V raziskavi smo preucevali odnos med statistiéno anksioznostjo (SA),
anksioznostjo kot potezo, stalis¢i do matematike in statistike ter $tu-
dijsko uspesnostjo pri $tudentih, ki so imeli v svojem $tudijskem pro-
gramu vsaj en statisticni predmet. 512 §tudentov Univerze v Ljubljani
je izpolnjevalo vprasalnik za merjenje statisticne anksioznosti (STARS)
in lestvico anksioznosti (STAI-X2) ter odgovarjalo na vprasanja o do-
zivljanju matematike in statistike. Rezultati so pokazali, da je bilo pet
dimenzij statisti¢ne anksioznosti izrazenih pod povprec¢jem, dimenzija
testna anksioznost in anksioznost v razredu pa je bila povpre¢no izra-
zena. Studentke so porocale o ve¢ statisti¢ne anksioznosti kot $tudenti.
O najvisji statisticni anksioznosti so porocali $tudenti, ki so dozivljali
matematiko in statistiko kot groznjo. Dimenzije STARS so bile pozitiv-
no povezane z anksioznostjo kot potezo pri studentih. Studenti, ki so
bili manj navdu$eni nad matematiko v srednji Soli, so porocali o nizji
vrednosti statistike in imeli nizjo samopodobo na podroc¢ju ra¢unskih
sposobnosti. Studenti z vi§jo zakljuéno oceno pri matematiki v srednji
$oli in vijo povprecno $tudijsko oceno so imeli vijo samopodobo na
podrodju rac¢unskih sposobnosti. V raziskavi smo prevedli vprasalnik
STARS in potrdili 6-faktorsko strukturo vprasalnika. Rezultati pred-
stavljajo izhodi$¢e za nadaljnje raziskovanje statisti¢ne anksioznosti in
nadaljnje validacije vprasalnika. Utiteljem statistike lahko pomagajo pri
bolj$em razumevanju strahov in skrbi $tudentov, njihovih stalis¢ do sta-
tistike ter dejavnikov, ki vplivajo na dozivljanje statisti¢cne anksioznosti
in delo pri predmetu.

Klju¢ne besede: statisti¢na anksioznost, anksioznost kot poteza,
stali$¢a do matematike in statistike, $tudenti
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Introduction

Statistics is a mathematical discipline that investigates how statisti-
cal data can be collected, summarised and presented. Statistical knowledge
is useful in many scientific fields (e.g., medicine, computer science, math-
ematics, economics, finance, etc.). For example, modern medicine is based
on statistics: randomised controlled trials have been described as ‘one of
the simplest, most powerful and revolutionary tools in research’ (Hand,
2008, p. 2). Governments use statistical analysis of data to explain eco-
nomic and social issues. Farmers, food technologists, and supermarkets
implicitly use statistics to decide what to grow, process, package, and final-
ly distribute (Hand, 2008). Statistics is undoubtedly the basis of all science
and scientific research. It is also a tool that can help us make important
discoveries. In the modern data-driven world, it would be impossible to
make decisions without using statistical methods.

Statistical knowledge helps to promote critical and logical thinking
(Lehman & Nisbett, 1990; VanderStoep & Shaunghessy, 1997) and is essen-
tial in many academic and professional fields (Maat & Rosli, 2016). Learn-
ing statistics in the social sciences equips students with specific research
skills, such as the appropriate use of scientific methods and procedures, the
ability to define research problems and hypotheses, plan research, conduct
research, analyse, and interpret results, report on results, and similar. Since
mathematics and statistics are crucial to many academic disciplines, it is
important to study students’ attitudes and feelings towards these subjects.
Research suggests that students’ positive attitudes towards mathematics
and science are important for achieving greater interest in science-related
professions. Attitudes can change over time; if they change towards more
positive attitudes, students are likely to be better prepared and interested
in science careers (Ing & Nylund-Gibson, 2017). Unfortunately, students
have identified statistics as their most anxiety-inducing course (Chew &
Dillon, 2014), and 80% of university students experience some form of sta-
tistics anxiety (Onwuegbuzie & Wilson, 2003). Statistics anxiety is neg-
atively related to various academic outcomes, such as failing a statistics
course, dropping out of a course, lower academic grades, difficulties with
the research part of a thesis, and the perception of statistics as unimportant
(Siew et al., 2019).

In this article, we focused on statistics anxiety as experienced by stu-
dents of the University of Ljubljana. We also examined factors associated
with statistics anxiety, such as gender, academic performance, attitudes
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and experiences with mathematics and statistics, and students’ trait anxi-
ety. The study data could aid statistics teachers in better understanding
students’ worries, fears, and attitudes related to statistics and in learning
more about the factors related to students’ statistics anxiety.

Statistics anxiety has been defined as ‘feelings of anxiety encoun-
tered when taking a statistics course or doing statistical analyses’ (Cruise
et al,, 1985, p. 92). It occurs when people are confronted with statistics in
any form and at any level (Onwuegbuzie et al., 1997). For example, students
may experience anxiety when confronted with statistical ideas, problems
or questions, instructional situations, or evaluative assessments (Onwue-
gbuzie & Daley, 1999; Onwuegbuzie & Seaman, 1995; Zeidner, 1991). Sta-
tistics anxiety is a pervasive phenomenon that occurs mainly in the social
sciences, such as psychology, education, and sociology (Onwuegbuzie,
2004; Onwuegbuzie & Wilson, 2003; Ruggeri et al., 2008). It can affect both
exam performance and the quality of learning statistics, as it refers to the
interference of task-relevant thoughts with task-irrelevant thoughts, such
as worries and ruminations. As a result, the cognitive resources required
for successful task completion are reduced (Eysenck et al., 2007). Statistics
anxiety is, in some ways, similar to mathematics anxiety, but various stud-
ies have also confirmed its different nature (Chew & Dillon, 2014; Paechter
et al,, 2017). Understanding mathematical concepts and using mathemati-
cal symbols is an important part of statistics anxiety, but learning basic
mathematical concepts is different from learning statistics (Aksentijevic,
2015). Statistical tasks in the fields of education, psychology, or sociology
are more related to verbal comprehension (Buck, 1987) and require cogni-
tive operations that include thinking about probabilities, possible effects,
and understanding social phenomena.

Many authors conceptualised statistics anxiety as a multidimensional
construct (Cruise et al., 1985; Onwuegbuzie, 1997; Onwuegbuzie et al., 1997).
Using factor analysis, Cruise et al. (1985) identified six components of statis-
tics anxiety: Interpretation Anxiety, Test and Class Anxiety, Fear of Asking
for Help, Computation Self-Concept, Fear of Statistics Teachers, and Worth
of Statistics. Interpretation anxiety is related to the fear that students feel
when interpreting statistics results. Test and class anxiety refers to anxiety
when a person attends lectures on statistics or takes an exam. Fear of asking
for help is a component related to the feeling of anxiety when asking for help
in understanding statistical material. Computation self-concept refers to the
perception of one’s own ability to solve mathematical or computational tasks.
Fear of teachers of statistics is related to the negative perception of statistics
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teachers by individuals. Finally, Worth of statistics refers to the students per-
ception of the importance and usefulness of statistics.

A higher level of statistics anxiety relates to negative attitudes to-
wards statistics (Chiesi & Primi, 2010; Kesici et al., 2011). However, more
recent findings support the idea that positive attitudes towards statistics
can mitigate the negative effects of statistics anxiety on students’ academic
performance (Najmi et al., 2018). Gonzilez et al. (2016) claim that students
with a higher level of statistical self-image and the intrinsic value of statis-
tics; specifically, those students who show confidence in their competence
to learn statistics and who believe that statistical courses and content are
valuable experience less anxiety during class, use more self-regulating and
deep-learning strategies, and show more persistence in accomplishing dif-
ficult tasks, leading to better statistical performance. Baloglu et al. (2011)
found that students who believe that statistical skills are important for fu-
ture career development show lower computational anxiety, lower fear of
statistics teachers, lower fear of asking for help, and lower interpretation
anxiety. Accordingly, they show a more positive attitude towards statistics.

Students’ experiences and attitudes towards mathematics contribute
to their attitude towards statistics, which in turn contributes to feelings
of statistics anxiety (Marchis, 2011). Some students experience statistics
anxiety due to a lack of mathematics knowledge, lower previous achieve-
ment, and negative previous experience in mathematics courses and fear
of mathematics (Lalayants, 2012; McGrath, 2014). Students with less ex-
perience in mathematics reported higher levels of statistics anxiety and
difficulties in following lectures in statistics and often found statistics to
be a difficult and useless course (Baloglu, 2001). Similarly, Trimarco (1997)
found that people with a higher level of knowledge in scientific research
and statistics reported a lower level of statistics anxiety.

Previous research reported associations of statistics anxiety with sta-
ble personality traits, such as trait anxiety. It refers to individuals’ tendency
to experience stressful situations as threatening, which in turn increases the
level of anxiety (Ronchini Ferreira & Ribeiro Silva, 2016). Anxious people
tend to have low self-esteem and have a higher fear of failure (Lamovec, 1988).
Macher et al. (2012) reported a positive correlation between anxiety as a per-
sonality trait and statistics anxiety. Anxiety is also an important component
of neuroticism, which determines how we experience and overcome stressful
situations (Musek, 2010). It has been shown that neuroticism is related to the
dimensions of statistics anxiety, such as the lower worth of statistics, the fear
of asking for help and the fear of statistics teachers (Chew & Dillon, 2014).
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The Present Study

In brief, the present study aimed to examine the level of statistics
anxiety and its dimensions in a sample of Slovenian university students
who took at least one statistics course during their studies. Furthermore,
we were interested in personal factors that might be related to statistics
anxiety. For this study, we translated the Statistics Anxiety Rating Scale
(STARS, Cruise et al., 1985) from English into Slovenian and tested the fac-
tor structure of the questionnaire.

Based on the results of previous studies, we hypothesised that sta-
tistics anxiety would be expressed in above-average responses to the items.
Students of different disciplines experience statistics as a course that causes
most of their anxiety (Onwuegbuzie & Wilson, 2003; Zeidner, 1991).

Secondly, we hypothesised that female students would have a higher
level of statistics anxiety than male students did. Research has shown that
women have higher anxiety as a personality trait than men do (Benson,
1989; Demaria-Mitton, 1987; Macher et al., 2012; Zeidner, 1991). However,
research on the relationship between statistics anxiety and gender has not
yet produced consistent results. In some studies, female students reported
higher levels of statistics anxiety than male students did (Onwuegbuzie,
1995; Stroup & Jordan, 1982; Zeidner, 1991), but some authors also report-
ed a nonsignificant gender difference in statistics anxiety (Baloglu, 2003;
Cruise & Wilkins, 1980).

Thirdly, students who perceive mathematics and statistics as a threat
will report the highest levels of statistics anxiety.

Finally, we hypothesised that students’ enjoyment of mathematics,
final grade in mathematics in the fourth year of secondary school, and aver-
age study grade would correlate negatively with their statistics anxiety, while
students’ trait anxiety would correlate positively with their statistics anxiety.

Method
Participants

The sample consisted of 512 students at the University of Ljublja-
na who had at least one study course related to statistics in their study
program. There were 400 female students (78.1%) and 112 male students
(21.9%); most of the sample were undergraduate students (386 students,
75.39%). The participants were students in the Faculty of Arts (161 students,
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31.4%), the Faculty of Social Sciences (106 students, 20.7%), the School of
Economics and Business (150 students, 29.3%) and the Faculty of Educa-
tion (95 students, 18.6%). The average age of the students was 21.6 years
(SD = 2.03).

Participants of the Faculty of Arts were students of psychology (n
= 150), geography (n = 10), and one student of sociology. There were 122
undergraduate students of psychology (six statistics courses, 32 ECTS; e.g.,
Descriptive Statistics, Methodology of Psychological Research, Statistical
Inference) and 28 graduate students (one statistics course (Applied Psy-
chometrics), 7 ECTS). Students of geography were undergraduate stu-
dents who take a compulsory statistics course (Methods for Geographers,
4 ECTS), while students of sociology (bachelor’s level) take two statistics
courses (Basics of Sociological Research I and II, 9 ECTS). Participants
of the Faculty of Social Sciences were undergraduate students of the In-
ternational Relations (n = 19, one statistics course (Statistics), 5 ECTS),
Communication (n = 17, one statistics course (Statistics), 5 ECTS), Political
Science (n = 6, one statistics course (Statistics), 5 ECTS), Cultural Studies
(n = 10, one statistics course Statistics, 5 ECTS), Journalism (n = 23, one
statistics course (Statistics), 5 ECTS), and Social Informatics (n = 34, 10
statistics courses, 50 ECTS). Seventy-five undergraduate students of the
School of Economics and Business had one statistics course in their pro-
gram (Basics of Statistics, 6 ECTS) and 75 graduate students who had one
statistics course in their study programme (Research Methods and Tech-
niques, 7 or 10 ECTS). The participants of the Faculty of Education were
students of the Special and Rehabilitation Pedagogy (56 undergraduate
students, one statistics course (Statistical Analysis of Data), 4 ECTS, and
8 graduate students, one statistics course (Statistical Multivariate Analysis
of Data), 6 ECTS) and students of Speech Therapy and Surdopedagogy (21
undergraduate students, one statistics course (Statistical Analysis of Data),
4 ECTS and 10 graduate students, one statistics course (Statistical Multi-
variate Analysis of Data), 6 ECTS).

Instruments

The students first answered questions on gender, age, faculty, course
of study, final grade in mathematics in the fourth year of high school and
the average study grade in the current academic year. The following ques-
tions related to the students’ experiences and their attitudes towards math-
ematics and statistics: I enjoyed mathematics in my high school (1 =1 strongly
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disagree, 5 = I strongly agree); How did you perceive mathematics in high
school ((a) as a threat, (b) as a challenge, (c) as something in between, and
(d) none of these); Did you expect statistics to be one of the courses in your
study program? (yes, no); In my study program, the amount of statistics is
... (fair enough, too high, insufficient); How do you perceive the statistics
in your study program? ((a) as a threat, (b) as a challenge, (c) something
in between and (d) none of these). After these questions, the participants
answered the questionnaires on statistics anxiety and trait anxiety.

Statistics Anxiety Rating Scale (STARS; Cruise et al., 1985)

The Statistics Anxiety Rating Scale (STARS; Cruise et al., 1985) is
the most widely used measure for testing statistics anxiety, especially in
the academic but also in the non-academic fields. The STARS contains 51
questions that describe six domains of statistics anxiety: (a) Worth of Sta-
tistics (example of an item: statistics takes more time than its worth), (b)
Interpretation Anxiety (example of an item: interpreting the meaning of a
probability value once I have found it), (c) Test and Class Anxiety (example
of an item: studying for an examination in a statistics course), (d) Compu-
tation Self-Concept (example of an item: I have not done maths for a long
time. I know I'll have problems getting through statistics), (e) Fear of Asking
for Help (example: asking someone in the computer lab for help in under-
standing a printout) and (f) Fear of Statistics Teachers (example: statistics
teachers speak a different language).

The STARS consists of two parts. The first contains 23 items that de-
scribe different situations related to statistics. Participants rate the items on
a 5-point scale according to their level of anxiety in each situation (1 - no
anxiety; 5 — strong anxiety). The second part consists of 28 items that relate
to the participants” attitude towards statistics. The participants circle the
level of their agreement with the item (1 - strongly disagree; 5 - strongly
agree)’.

Cruise et al. (1985) reported that the items on the STARS load onto
six factors, and they confirmed good internal reliabilities of the subscales:
Interpretation Anxiety (a = .87), Test and Class Anxiety (a = .68), Fear of
Asking for Help (a = .89), Worth of Statistics (a = .94), Computation Self-
Concept (a = .88), and Fear of Statistics Teachers (a = .80). The construct

3 Higher scores on the subscales indicate higher levels of anxiety (i.e., interpretation anxiety, test
and class anxiety, fear of asking for help) or higher levels of negative attitudes (i.e., fear of statistics
teachers, less worth of statistics and lower computation self-concept).




C-E-P-S Journal | Vol.12 | N°1 | Year 2022

validity of the STARS was examined by verifying the factor structure of the
questionnaire and its relationship to other measures of statistics anxiety
(Cruise et al., 1985; Hanna et al., 2008; Mji & Onwuegbuzie, 2004). Hanna
et al. (2008) confirmed the six-factor structure of the questionnaire, first
proposed and validated by Cruise et al. (1985).

The translation of items mostly followed the meaning of the original
items, except for the three items that were slightly adapted to the Slovenian
cultural and academic context.

We present the data on the construct validity and reliability of the
STARS results obtained in a Slovenian sample of university students in the
Results section.

State Trait Anxiety Inventory - STAI-X2 (Spielberger et al., 1983)

State Trait Anxiety Inventory - STAI-X2 (Spielberger et al., 1983;
translated into Slovenian by Lamovec, 1988) measures anxiety as a person-
al characteristic. Participants assess how they feel in typical situations that
everyone experiences daily and how they react to situations with differ-
ent levels of anxiety. STAI-X2 consists of 20 items, which the participants
answer on a 4-point scale (1 — almost never, 4 — almost always). Examples
of the items include T worry too much over something that really doesn’t
matter, T am inclined to take things hard’ Kranjec, et al. (2016) found a
high internal consistency of the scale (a = .90), which was also confirmed
in our study (a = .91).

Procedure

We collected the data in May and June 2018. The participants were
recruited through personal contact with professors of statistics at the four
faculties of the University of Ljubljana. The professors who agreed to par-
ticipate allowed us to apply the questionnaires to students during their
lectures. The students were first informed about the purpose of the study,
their voluntary participation, and their anonymity. Afterwards the partici-
pants answered the questionnaires in paper-pencil form. The whole proce-
dure took about 15 minutes.

The data were analysed with Excel, SPSS 20.0 and R (laavan package).
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Results

In a first step, we checked the results on students’” general experi-
ences and attitudes towards mathematics and statistics. The average level of
students’ enjoyment of mathematics in their high school was slightly above
the scale’s midpoint (M = 3.22, SD = 1.23). In addition, 11.3% of the students
perceived mathematics at their high school as a threat, 35.7% as a challenge,
36.7% as something in between, and 15.8% of the students perceived math-
ematics neither as a threat nor as a challenge. The most frequent answer
thus indicates that the perception of mathematics among students can be
quite ambivalent (they perceive it both as a challenge and as a threat).

In contrast, we can also observe a positive attitude towards math-
ematics among more than one third of the respondents (who perceive it as
a challenge). Compared to the attitude towards mathematics, there was a
higher percentage of students who perceived statistics as a threat (22.3%),
a similar percentage of students who perceived statistics as something be-
tween a challenge and a threat (36.3%), and a lower percentage of students
who perceived it as a challenge (24.2%). In addition, 70.7% of students re-
ported that they expected statistics to be one of the courses in their study
program. Most students (61.5%) reported that the amount of statistics in
their study program was fair enough, while almost a third of students
(31.5%) thought that the amount of statistics was too high.

Since the STARS (Cruise et al., 1985) was translated into Slovenian
and used for the first time in the Slovenian academic environment, we used
confirmatory factor analysis (CFA) to validate the factor structure of the
original questionnaire. We used the weighted least squares with mean and
variance adjusted (WLSMV; Muthén, 1993) estimation. In assessing the fit
of the model to the data, we followed the criteria for cut-off values recom-
mended by Hu and Bentler (1999): CFI, TLI close to or > .90, RMSEA < .08,
and SRMR < .08. The fit of the 6-factor model to the data in our study was
marginally satisfactory: x2 = 2077.304; df = 1209; p < .000; RMSEA = .039,
90 % 17 [.037-.042]; CFI = .867; TLI = .860; SRMR = .058. Table 1 shows the
standardised loadings, reliabilities (a), means (M) and standard deviations
(SD) for the scales of the STARS.



C-E-P-S Journal | Vol.12 | N°1 | Year 2022

Table 1
The range of standardised factor loadings, Cronbach « coefficients, means and
standard deviations for the STARS scales

STARS subscales Factor loadings M SD o
Interpretation 47-7 2.31 7 .86
Test and class .55-.76 313 .87 .87
Help .65-.85 2.33 93 .70
Computation SC .37-.76 214 .81 .85
Teachers .55-.73 2.21 .85 79
Worth 44-82 2.4 81 94

Note. Interpretation = Interpretation Anxiety; Test and class = Test and Class Anxiety; Help = Fear of
Asking for Help; Computation SC = Computation Self-Concept; Teachers = Fear of Statistics Teachers;
Worth = Worth of Statistics. The subscale scores of the STARS were calculated as average score per
item. The range of the response scale was 1 to 5. Higher scores on Computation Self-Concept and
Worth of Statistics mean lower self-rates on the two constructs.

The standardised factor loadings presented in Table 1 indicate a
good construct validity of the Slovenian version of the STARS. The aver-
age loadings for the six STARS subscales were: M =.64, M

Interpretation Test and class

= .61, MHelp =.75, MComputaltion = 67M, . =.65and M . =.70. The six
STARS subscales also showed good internal consistency with Cronbach
a coefficients ranging from .70 to .94. Table 1 also shows the mean scale-
scores with respect to the possible range of these scores, which correspond
to the range of the response scale used (1 to 5). The scale scores close to
value 3 indicate intermediate levels of a particular dimension of statistics
anxiety, while the scores closer to the minimum and maximum values of
the possible range indicate low and high levels of a particular construct.
Participants scored below the scale’s mid-point levels on the five STARS
scales, while the average score of participants on the Test and Class Anxi-
ety scale was around the midpoint of the scale.

Next, we performed a one-way ANOVA to find out whether students
with different attitudes towards mathematics and statistics (which they each
perceive as a threat, a challenge, something in between or none of these)
differed in their statistics anxiety. The results showed that the four groups of
students with different attitudes towards mathematics differed significantly
in all dimensions of the STARS questionnaire: F(3, 490) = 7.93, p < .001,
d = .94 (Interpretation Anxiety), F(3, 492) = 9.66, p <.001, d = 1.20 (Test and
Class Anxiety), F(3, 501) = 6.52, p < .001, d = .51 (Fear of Asking for Help),
F(3, 494) = 1119, p < .001, d = 1.04 (Worth of Statistics), F(3, 500) = 60.21,
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p < .o01, d = 2.07 (Computation Self-Concept), F(3, 499) = 4.19, p = .006,
d = .65 (Fear of Statistics Teachers). Similarly, significant differences in sta-
tistics anxiety scores were found among groups of students with different
attitudes towards statistics: F(3, 489) = 25.67, p < .001, d = .32 (Interpretation
Anxiety), F(3, 491) = 59.38, p < .001, d = 1.91 (Test and Class Anxiety), F(3,
500) = 12.46, p < .001, d = 1.09 (Fear of Asking for Help), F(3, 493) = 43.11,
p < .o01, d = 1.72 (Worth of Statistics), F(3, 499) = 16,98, p < .001, d = 1.08
(Computation Self-Concept), F(3, 498) = 25.58, p < .001, d = 1.39 (Fear of
Statistics Teachers).

Tables 2 and 3 show descriptive statistics for the six subscales of the
STARS in groups of students who perceived mathematics and statistics as a
threat, a challenge, something in between, or none of these.

Table 2
Statistics anxiety (interpretation anxiety, test and class anxiety, fear of asking for
help) according to students’ perceptions of mathematics and statistics

Interpretation  Test and class Help
M(SD) M(SD) M(SD)
threat 2.62 (.70) 3.55(.88) 2.71(1.09)
something in between 2.35(.74) 3.21(83) 2.39 (94)
Mathematics
challenge 2.29 (.66) 3.06 (:83) 2.28 (.86)
none of these 2.03 (.:69) 2.80 (92 2.04 (83)
threat 2.67 (.75) 3.87 (74) 2.74 (1.03)
something in between 2.40 (.64) 316 (71) 2.32 (.84)
Statistics
challenge 1.95 (57) 2.67 (76) 2.06 (.88)
none of these 216 (.70) 2.73 (.81 219 (.85)

Note. Interpretation = Interpretation Anxiety; Test and class = Test and Class Anxiety; Help = Fear of
Asking for Help. The results are shown as the average score per item.

The results in Table 2 show that students who perceived mathematics
and statistics as a threat had the highest scores on Interpretation Anxiety,
Test and Class Anxiety and Fear of Asking for Help subscales. Students who
perceived mathematics neither as a threat nor as a challenge had the lowest
scores in the three statistics anxiety dimensions, while students who per-
ceived statistics as a challenge had the lowest anxiety in these dimensions.
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Table 3

Statistics anxiety (worth of statistics, computation self-concept, fear of teachers)

according to students’ perceptions of mathematics and statistics

Worth Computation SC Teachers
M(SD) M(SD) M(SD)
threat 2.84 (.86) 3.00 (.86) 2.45 (.96)
something in between 2.50 ((82) 2.34 (.76) 2.30 (.85)
Mathematics
challenge 219 (73) 1.70 ((50) 211 (79)
none of these 2.37 (78) 2.05 (.76) 2.05 (.84)
threat 3.00 (.88) 2.57 (.88) 2.74 (.99)
something in between 2.39 (71 2.09 (.75) 219 (.73)
Statistics
challenge 1.92 (.58) 1.89 (.75) 1.87 (.68)
none of these 2.38 (71 2.02 (.66) 2.06 (71

Note. Worth = Worth of Statistics; Computation SC = Computation Self-Concept, Teachers = Fear of
Statistics Teachers. The results are shown as the average score per item. Higher scores on Computation

Self-Concept and Worth of Statistics mean lower selfrates on the two constructs.

Table 3 shows that students who perceived mathematics and statis-
tics as a threat had the lowest Worth of Statistics and Computation Self-
Concept and the highest Fear of the Statistics Teachers. Students who ex-
perienced mathematics and statistics as a challenge reported the highest
Worth of Statistics and Computation Self-Concept, while the group of
students who perceived mathematics as neither a threat nor a challenge

reported the lowest score on the Fear of Statistics Teachers.

Table 4

Gender differences in the STARS dimensions

Gender M SD t d
male 2.06 .68

Interpretation -4.29**  0.47
female 2.38 71
male 273 .88

Test and class -5.46**  0.59
female 3.23 .84
male 2.32 .92

Help -017 0.02
female 2.33 93
male 2.27 .81

Worth -1.99* 0.21
female 245 .81
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Gender M SD t d
male 2.06 .78

Computation SC -1.19 013
female 216 .81
male 215 .87

Teachers -0.89 0.09
female 2.23 .84

Note. Interpretation = Interpretation Anxiety; Test and class = Test and Class Anxiety; Help = Fear of
Asking for Help; Worth = Worth of Statistics; Computation SC = Computation Self-Concept, Teachers =
Fear of Statistics Teachers. The subscale scores of the STARS were calculated as average score per item.
*p <.05,*p < .0l

As shown in Table 4, female students reported higher Interpretation
Anxiety, Test and Class Anxiety, and lower Worth of Statistics than male
students. The effect sizes (d) were of small to medium magnitude.

Table 5

Correlations between the subscales of the STARS and trait anxiety, enjoyment in
mathematics in high school, final grade in mathematics in the last year of high
school, and average study grade

STARS Trgit Enjoyment_ in  Final gradg in Average
anxiety mathematics mathematics study grade
Interpretation .323** -.047 .036 .061
Test and class .366** -.058 J122%* .029
Help 364 -.080 .053 -.059
Worth 126* -209* -.083 -0
Computation SC =~ .312** -.488** -.307** -n7
Teachers 194*+ -.058 .053 .003

Note. Interpretation = Interpretation Anxiety; Test and class = Test and Class Anxiety; Help = Fear of
Asking for Help; Worth = Worth of Statistics; Computation SC = Computation Self-Concept; Teachers =
Fear of Statistics Teachers. Higher scores on Computation Self-Concept and Worth of Statistics mean
lower self-rates on the two constructs.

**p < .01

The results in Table 5 show statistically significant and positive cor-
relations between trait anxiety and all subscales of STARS. In addition,
students who showed higher enjoyment of mathematics in high school re-
ported higher Worth of Statistics and higher Computation Self-Concept.
Students with a higher final grade in mathematics in high school reported
a higher Test and Class Anxiety and higher Computation Self-Concept. in
the end, students with a higher average study grade reported higher Com-
putation Self-Concept.
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Discussion

In this study, we investigated the occurrence of statistics anxiety in
the sample of students of social sciences at the University of Ljubljana. We
were also interested in personal factors related to the experience of statis-
tics anxiety.

The findings indicate that our participants experienced average to
below-average levels of statistics anxiety. We could speculate that students
who have statistics courses in their study program have on average no sig-
nificant difficulty interpreting statistics results and asking teachers or col-
leagues for help if they have problems understanding the course material.
The students in our sample also showed relatively positive perceptions of
their competencies to solve mathematical or computational tasks, and a
positive perception of statistics as an important and useful course. The re-
sults of our research are, therefore, not consistent with other studies that
showed substantial levels of statistics anxiety among university students
(Chew & Dillon, 2014; Onwuegbuzie, 2004; Onwuegbuzie & Wilson, 2003;
Ruggeri et al., 2008). It can be assumed that modern educational technol-
ogy enables students to access various learning materials and use exten-
sive information on statistics on the Internet. In this way, students can feel
more comfortable studying statistics.

Nevertheless, teaching statistics in the social sciences means that
more females than males are taught. Previous findings showed that women
have a higher level of anxiety as a personality trait than men (Benson, 1989;
Macher et al., 2012; Zeidner, 1991). Also, Stroup and Jordan (1982), Onwue-
gbuzie (1995), and Zeidner (1991) reported significant gender differences in
the experience of statistics anxiety, with female students showing a higher
level of statistics anxiety than male students did. In our study, gender dif-
ferences occurred in certain dimensions of statistics anxiety. Female stu-
dents reported a higher Interpretation Anxiety and Test and Class Anxiety,
and a lower Worth of Statistics. Interpretation anxiety is a form of anxi-
ety that students experience when interpreting statistical results. It may be
that females question their statistics knowledge more than male students
do, which in turn may affect their higher test and class anxiety. A lower
Worth of Statistics may also indicate that statistics is less important for fe-
male students. For example, Straus et al. (2013) found that Slovenian female
adolescents do not like mathematics as much their male counterparts do,
which may later be reflected in their more negative perception of statistics.
At this point, it should be noted that effect sizes (d) in gender differences
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were small to medium, suggesting that gender is not so important in expe-
riencing statistics anxiety.

Furthermore, we cannot generalise gender differences, since our
sample included about 80% female students. Although the sample was un-
balanced by gender, it is representative of the gender ratio of students in the
faculties included in the study. However, further studies should investigate
the gender differences in statistics anxiety using a more balanced sample.

In this study, we also examined the relationship between attitudes
towards mathematics and statistics and the statistic anxiety. The results
showed that students who perceived mathematics as a threat had the high-
est scores in all dimensions of statistics anxiety. In contrast, students with a
neutral perception of mathematics (who perceived mathematics as neither
a threat nor a challenge) scored lowest in most dimensions of statistics
anxiety. The only exceptions were Worth of Statistics and Computation
Self-Concept. Students who perceived mathematics as a challenge in high
school reported the most positive beliefs about the value of statistics and
the highest computational competencies, which may be because students
who had a positive experience of mathematics in high school developed a
similarly positive attitude towards statistics during their studies. The re-
sults are consistent with the study by Macher et al. (2012), which found
that students with a more positive mathematical self-image reported lower
levels of statistics anxiety. However, we found the lowest results in four
dimensions of statistics anxiety among students with a neutral attitude to-
wards mathematics. Such individuals probably did not develop a negative
attitude towards mathematics in their earlier school years and were, there-
fore, less likely to develop statistics anxiety.

Similar results were obtained when we analysed the relationship be-
tween students’ perception of statistics and their level of statistics anxiety.
About one-fifth of the students in our sample perceived statistics as a threat,
and they had the highest scores in all dimensions of statistics anxiety. Stu-
dents who perceive statistics as a threat are likely to be more anxious about
statistics because of their negative attitudes towards the subject, which may
reinforce their anxiety. Also, individuals with higher statistics anxiety may be
more likely to interpret their work in a statistics course as a threatening expe-
rience. Since anxious students need more structure in the classroom, it is im-
portant to provide clear and informative instructions and to ensure that the
student workload and the complexity of statistical tasks increase gradually.

Regarding the experience of statistics as a challenge, our results
show that students who experienced statistics as a challenge had the lowest
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level of anxiety in all statistics anxiety dimensions. Students who view sta-
tistics positively and see it as a challenge are likely to be less concerned
about learning statistical material and performing statistical tasks and are
not afraid of possible obstacles to understanding statistics. In this way, they
can more easily meet the challenges of statistics. Again, the results are con-
sistent with the study by Macher et al. (2012), in which the authors found
that students who are more interested in statistical content are less anxious
about statistics. The results also agree with Najmi et al. (2018), who showed
that a positive attitude towards statistics can mitigate the negative effects of
statistics anxiety on students’ academic performance.

Our study confirmed that all dimensions of statistics anxiety are re-
lated to anxiety as a personality trait. The correlations were mostly low
but statistically significant. A significant correlation between anxiety as a
personality trait and statistics anxiety was also reported by Macher et al.
(2012) and Walsh and Ugumba-Agwunobi (2002). Test and Class Anxiety
and Interpretation Anxiety appear in situations such as passing exams in
statistics, accepting or rejecting null hypotheses and interpreting statistics
results (Cruise et al., 1985). In these situations, a highly anxious individual
may perceive the possibility of making a mistake as a threat. Eysenck (1997)
found that highly anxious individuals focus on potential threats while pro-
cessing information from the environment, especially in situations that
they perceive as ambiguous. Exams or lectures in statistics are examples
of such situations, since there is always the possibility that the individual
does not understand learning content or does not solve the tasks correctly.

The relationship between anxiety as a personality trait and the di-
mensions Fear of Asking for Help and Fear of Statistics Teachers can be ex-
plained by an individual’s concern about possible social ignorance, which
can be a stressful situation for anxious individuals. A similar explanation
was provided by Onwuegbuzie and Daley (1999), when they explained the
relationship between socially prescribed perfectionism and the fear of ask-
ing for help. Socially prescribed perfectionism refers to an individual’s con-
cern that society might perceive his or her efforts or work as inadequate or
inferior. Such individuals are often very anxious while performing various
tasks. Their performance is not motivated by the desire to succeed or be the
best, but by the fear of failure or the desire to avoid shame, fear and guilt
(Klibert, et al., 2005).

Furthermore, anxiety as a personality trait is related to students’
self-concept about computing skills. From this, it could be concluded
that people who are particularly concerned about their self-image are also
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more likely to be anxious when solving statistical tasks with mathematical
operations.

Finally, the correlation between anxiety as a personality trait and the
dimension Worth of Statistics was lowest but still statistically significant.
Students who consistently show higher rates of anxiety tend to perceive
statistics as an unimportant and useless course and perceive it as a waste of
time. Enjoyment in mathematics was related only to the Worth of Statistics
and the Computation Self-Concept. Based on these results, we can con-
clude that students who are intrinsically motivated to learn mathematics
are more likely to value statistics and feel more competent in dealing with
statistical challenges.

The students’ final grade in mathematics correlated positively with
the Test and Class Anxiety. The correlation was low but statistically sig-
nificant. The result may reflect our sample unbalanced by gender. Females
are generally more anxious about school, education, and passing exams,
although they have a similar or even higher academic achievement than
males. For example, Puklek Levpuséek (2014) showed that 15-year-old girls
were just as successful as boys in mathematics in the PISA 2012 study, but
they were more concerned about poor grades in the subject.

Nonetheless, better high school mathematics performers reported
a better self-image in computational skills. The students’ average study
grade related to the students’ computation self-concept, while there was no
relationship between students’ academic success and other dimensions of
statistics anxiety. It appears that academically more successful students do
not necessarily experience lower statistics anxiety. Further studies should
also include student grades in statistics courses, which could better illus-
trate the correlation between statistics anxiety and performance.

Conclusions

Our study showed an average to below-average levels of statistics
anxiety among students of social sciences at the University of Ljubljana.
It confirmed that statistics anxiety is related to anxiety as a personality
trait and to the students’ perceptions of mathematics and statistics. It also
showed that previous achievements and motivation in mathematics play
a role in experiencing statistics anxiety at university. Attitudes towards
mathematics in primary and secondary school are extremely important,
since a positive attitude towards mathematics can contribute to success-
ful and effective problem solving (Marchis, 2011). At the entry point to
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upper secondary school, students generally have a positive attitude to-
wards mathematics, but over the years, this attitude can change in a nega-
tive direction due to the difficulty of learning material in mathematics (Ma
& Kishor, 1997). Therefore, it is important to motivate and help students
throughout the educational process to develop a more positive learning
self-concept and attitude towards mathematics and statistics. Also, it might
be a good idea that teachers showed students all the benefits of studying
and understanding statistics and used authentic research projects that link
statistics knowledge to its application in the real world.

Interventions for students who experience higher levels of statis-
tics anxiety should focus on their negative beliefs about their mathemati-
cal and computational skills that might undermine their motivation and
willingness to learn statistics. Teachers of statistics should identify areas
where students have concerns about the subject (e.g., low self-worth in
computation, understanding the logic of statistical concepts, worries about
the interpretation of statistical results, fear of exams) and identify possible
misconceptions about the study of statistics. They should also think about
how to reduce the distance to students and how to balance effective work
with a warm classroom atmosphere. Experimental studies are also need-
ed to determine which teaching methods could reduce statistics anxiety
and lead to a better statistical knowledge of students. Also, future studies
should examine other factors that might contribute to statistics anxiety,
such as perfectionism, attitudes towards science, mathematics anxiety, and
previous experience and achievement in statistics courses.
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