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ABSTRACT

A vast majority of social sciences students experience statistics anxiety in their statistics class, a course
often perceived as the most difficult one of their academic paths. The present study examines the role
of attitudes towards statistics, cognitive emotion regulation strategies, and satisfaction of psychological
needs in the prediction of statistics anxiety as well as the contribution of gender onto statistics anxiety.
Two hundred forty-two undergraduate social sciences students in Canada completed the study. Positive
attitude towards statistics, fewer maladaptive emotion regulation strategies, and satisfaction of
psychological needs were related to less statistics anxiety; adaptive emotion regulation strategies,
however, were not. Furthermore, women experienced more statistics anxiety than men. Results provide
insight about individual differences that may impact experiences of statistics anxiety and overall

learning in the context of a statistics course.
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1. INTRODUCTION

Social sciences promote the advancement of scientific knowledge through empirical investigation. For
this reason, students in social sciences disciplines are required to develop skills in statistical analysis and
data interpretation. Learning statistics, however, is very different from learning course material taught in
other social sciences subjects. Because mathematical formalism is sometimes used to convey statistical
concepts, learning statistics has been compared to learning new content taught using a foreign language
(Lalonde & Gardner, 1993; Lazar, 1990; Onwuegbuzie, 2003). It is therefore not surprising that a majority
of social sciences students experience statistics anxiety (Field, 2010). Although most studies on statistics
anxiety were done with English-speaking students, this phenomenon also affects German-speaking students
(Macher et al., 2015), Spanish-speaking students (Vigil-Colet et al., 2008) and French-speaking students
(Cantinotti et al., 2017).

Statistics anxiety is broadly defined as “the feelings of anxiety encountered when taking a statistics
course or doing statistical analyses” (Cruise et al., 1985, p. 92) and was conceptualized as being a specific
type of academic anxiety that, although closely related to, is distinguishable from test anxiety and
mathematics anxiety (Benson, 1987, 1989). One of the earliest definitions of statistics anxiety was given
by Zeidner (1991) who defined the concept as a:

... performance anxiety characterized by extensive worry, intrusive thoughts, mental disorganization,
tension, and physiological arousal. Statistics anxiety arises in people when exposed to statistics
content, problems, instructional situations, or evaluative contexts, and is commonly claimed to
debilitate performance in a wide variety of academic situations by interfering with the manipulation
of statistics data and solution of statistics problems. (p. 319)

Later, Dettmers et al. (2011) proposed a more concise definition where statistics anxiety is described as
negatively anticipating a statistics course and experiencing unpleasant emotions while taking the course.
More recently, Chew and Dillon (2014) redefined statistics anxiety to include its negative effects and its
relationship with mathematics anxiety and attitudes towards statistics:

... a negative state of emotional arousal; experienced by individuals as a result of encountering
statistics in any form and at any level; this emotional state is preceded by negative attitudes toward
statistics and is related to but distinct from mathematics anxiety. (p. 199)

Herein, we adopted the conceptualization of Vigil-Colet et al. (2008) for which statistics anxiety has three
components: anxiety of asking for help, anxiety of evaluation, and anxiety of interpretation. The first
probably has its root in social performance whereas the second probably has links with trait anxiety (Macher
et al., 2015).

Statistics anxiety was found to be an important negative predictor of academic performance (i.e., final
course grade obtained in a statistics course; see Macher et al., 2015; n = 147), explaining a little over 10%
of the variance in grades. Cantinotti et al. (2017) found a similar effect in French speaking undergraduate
students in psychology (n = 268). Another study also reported that the desire to avoid a bad grade in a
statistics course (i.e., performance avoidance goals) increased statistics anxiety, the desire to get a good
grade (performance approach goals) had a neutral effect on anxiety and finally the desire to master statistics
decreased it (Lalande et al., 2019). Similarly, to a desire to master course content, a lower level of anxiety
has also been linked to a positive attitude towards statistics (e. g., Chiesi & Primi, 2010; Garnefski et al.,
2001; Mji & Onwuegbuzie, 2004; Onwuegbuzie, 2000; Watson et al., 2003; Watson et al., 2002) and a
better academic performance (Roberts & Bilderback, 1980; Roberts & Saxe, 1982; Slootmaeckers et al.,
2014).

Herein, we examine two new factors: cognitive emotion regulation strategies (Garnefski et al., 2001)
and the satisfaction of basic psychological needs (Ryan & Deci, 2017). The impact of these two factors on
statistics anxiety is still undocumented and may help find new approaches to reduce statistics anxiety.



2. BACKGROUND

We review three factors known to influence anxiety in other domains, although two were not examined
specifically in the context of statistics anxiety.

2.1. TWO POTENTIALLY PROTECTIVE FACTORS AGAINST STATISTICS ANXIETY:
ATTITUDES TOWARDS STATISTICS AND SATISFACTION OF PSYCHOLOGICAL
NEEDS

One variable that has repeatedly been associated with lower levels of statistics anxiety is holding a
positive attitude towards the subject (e. g., Ncube & Moroke, 2015; O’Bryant, 2017). According to Schau
(2003a), attitudes towards statistics refer to one’s tendency to like or dislike learning statistics. Most
definitions are inconsistent; however (see Chew & Dillon, 2014, for a review), some authors defining the
construct of attitude as strictly affective (Evans, 2007; Gal & Ginsburg, 1994; Mills, 2004; Rhoads &
Hubele, 2000; Roberts & Bilderback, 1980), with others defining it as multidimensional and being
comprised of cognitive, affective, and behavioral components (Chiesi & Primi, 2009; Olson & Zanna,
1993). One concrete example of the ambiguity of the definition is found in one of the earliest statistics
anxiety rating scales (STARS; Cruise et al., 1985), which has been criticized as reporting both measures of
statistics anxiety (interpretation anxiety, test and class anxiety, fear of asking for help) and measures of
attitudes towards statistics (worth of statistics, computation self-concept, and fear of statistics teacher; Chew
& Dillon, 2014; Macher et al., 2013; Papousek et al., 2012). In the mid-1990’s, Schau and colleagues (1995)
proposed a first version of the Survey of Attitudes Toward Statistics (SATS-28), which was later revised
to include 36 items (SATS-36; Schau, 2003b). This tool was designed to study attitudes towards statistics
as a multidimensional construct consisting of six dimensions: affect, cognitive competence, value,
difficulty, interest, and effort.

As previously discussed, more positive attitudes towards statistics have been associated with lower
statistics anxiety and greater course performance (e. g., Chiesi & Primi, 2010). One study (Najmi et al.,
2018) suggested a model where positive attitudes towards statistics decrease the negative effects of statistics
anxiety, which positively impact academic performance (n = 320). Researchers have also reported benefits
for individual components of attitudes. For instance, Slootmaeckers and colleagues (2014) found that
perceived easiness of course content was beneficial to long-term retention of statistical skills (n = 157).
Moreover, an interest in statistics was related to less statistics anxiety (Macher et al., 2012; Macher et al.,
2013; Slootmaeckers et al., 2014).

Another variable that could play a protective role against statistics anxiety is the satisfaction of
psychological needs. According to Self-determination Theory (Deci & Ryan, 1980, 1991, 1995; Ryan &
Deci, 2017), individuals’ basic psychological needs (i.e., competence, autonomy, and relatedness) must be
satisfied to achieve optimal development and functioning (Deci & Ryan, 2000b, Ryan & Deci, 2017). Deci
et al. (1991) defined competence as the experience of self-efficacy in the attainment of various outcomes,
relatedness as the development of secure and satisfying connections with other individuals, and autonomy
as one’s ability to self-initiate and self-regulate one’s actions. Competence, relatedness, and autonomy—
the three psychological needs—were since found to be negatively related to general anxiety (Bartholomew
etal., 2011; Deci & Ryan, 2000b; Quested et al., 2011; Wei et al., 2005). No prior research, however, has
examined satisfaction of psychological needs in relation to statistics anxiety specifically. Moreover, past
research has shown that individuals with satisfied psychological needs reacted less negatively to external
stressors (Hodgins et al., 2006; Hodgins et al., 2010; Parker et al., 2013), suggesting that satisfied
psychological needs may be related to fewer maladaptive and more adaptive cognitive emotion regulation
strategies, as discussed next. This second path whereby psychological needs may influence statistics anxiety
(through regulation strategies) suggests that interaction effects are a possibility. We therefore considered
the moderation effects of satisfactions of psychological needs in what follows.



2.2. A POTENTIAL RISK FACTOR FOR ANXIETY: POOR EMOTION REGULATION
STRATEGIES

Statistics anxiety is not unlike other types of anxiety (Andrews & Wilding, 2004; Kassel et al., 2007)
for which adequate emotion regulation processes allow the system to return to a calmer state (Cruise et al.,
1985; Onwuegbuzie et al., 1997; Zeidner, 1991). In the context of a statistics course, anxiety could be
reflective of poor emotion regulation related to past failures in a similar context (e. g., mathematics course).
From this viewpoint, statistics anxiety would not simply be a result of the statistics course but also an
indicator of pre-existing maladaptive emotion regulation strategies.

Emotion regulation can be defined as a wide range of strategies used to reduce, maintain, or increase
an emotion (e.g., social, cognitive, behavioral; Gross, 2001). Cognitive emotion regulation refers to the
cognitive processes involved in the assessment and management of emotionally arousing information
(Gross, 2001; Thompson, 1991).

In 2001, Garnefski et al. proposed nine cognitive strategies of emotion regulation, which can be
categorized as either adaptive (i.e., acceptance, refocus on planning, positive refocusing, positive
reappraisal, and putting into perspective) or maladaptive (i.e., self-blame, blaming others, rumination, and
catastrophizing). Studies have since found that self-blame, rumination, and catastrophizing were related to
greater anxiety (Garnefski & Kraaij, 2007; Omran, 2011; n = 611 and 484, respectively), while refocus on
planning, positive refocusing, and positive reappraisal were related with lower levels of anxiety (Omran,
2011). Similarly, to findings on generalized anxiety, it is plausible that maladaptive strategies aggravate,
while adaptive strategies improve, symptoms of statistics anxiety. To our knowledge, no study has
examined the cognitive emotion regulation strategies in the context of statistics anxiety specifically.

2.3. AIM OF THE STUDY

The purpose of this study is to examine the relationship between cognitive emotion regulation strategies
(maladaptive and adaptive) and attitude towards statistics. Satisfaction of psychological needs on statistics
anxiety was included to see if it modulates the previous three factors influencing statistics anxiety. We
hypothesize that (1) maladaptive cognitive emotion regulation strategies will be positively related to
statistics anxiety; (2) adaptive cognitive emotion regulation strategies will be negatively related to statistics
anxiety; and (3) satisfaction of psychological needs will moderate the relation between cognitive emotion
regulation strategies (maladaptive and adaptive) and statistics anxiety as well as the relation between
attitudes towards statistics and statistics anxiety. Finally, as gender is strongly associated to statistics
anxiety in all the published research, we also include this variable in the present study. We expect to find a
greater statistics anxiety in women than in men and will investigate the link between gender and the
predictors examined.

3. METHOD

In this study, we examine four possible predictors of statistics anxiety, specifically, attitudes towards
statistics, cognitive emotion regulation strategies (both maladaptive and adaptive), and satisfaction of
psychological needs. We also include gender as a covariate of these four predictors and the dependent
variable, statistics anxiety.

3.1. PARTICIPANTS
We recruited 270 social sciences undergraduate students from six classes located in five French

speaking universities in Canada in the winter semester of 2017. Their distribution by university is shown
in Table 1. Additional participant characteristics are reported in the results section.



3.2. PROCEDURE

Data were collected in the classroom, on average during the tenth week of class. Participants were
approached during their statistics course by one of the experimenters and invited to complete the survey
using paper and pencil. In order to avoid students feeling compelled to participate in the research, the
instructor was absent from the classroom for the duration of the procedure. The questionnaires took 20 to
25 minutes to answer. Participants were given a chance to win one of six gift cards of a value of CAN$50.

3.3. MEASURES

The whole study comprised sociodemographic questions and four French-validated questionnaires,
with 117 items in total. Measures are described below.

Sociodemographic and contextual information. Data collection started with sociodemographic and
contextual items: respondent's gender (Man, Woman, Other / do not want to answer coded as 0, 1, and 2,
respectively), age, program of study, number of years of schooling completed, class size as perceived by
the student, and number of weeks since the beginning of the course.

Statistics anxiety. Statistics anxiety was measured using the Statistics Anxiety Scale (SAS; Vigil-Colet
et al., 2008). This measure consists of 24 items forming three 8-item subscales: evaluation anxiety, asking
for help anxiety, and interpretation anxiety. The present study uses the French version for which validation
evidence was provided by Cantinotti et al. (SAS-F; 2017) who found a Cronbach’s alpha of 0.93 for the
overall scale. This scale has three subscales: (i) Anxiety of asking for help (e.g., Going to ask my statistics
teacher for individual help with material | am having difficulty understanding) with a Cronbach's alpha of
0.92 in the original study; (ii) Anxiety of evaluation (e.g., Studying for an examination in a statistics course)
with an alpha of 0.874; and (iii) anxiety of interpretation (e.g., Interpreting the meaning of a table in a
journal article) with an alpha of 0.819. For each item, participants indicated their level of agreement on a
scale ranging from 1 (“no anxiety”) to 5 (“considerable anxiety”) for a score falling within the range of 8
to 40 on each subscale and a total possible score between 24 and 120. A higher score implied more statistics
anxiety.

Attitudes towards statistics. Attitudes towards statistics was measured using the Survey of Attitudes
toward Statistics (SATS-36; Schau, 2003b). This measure consists of 36 items grouped into six subscales:
affect (the appreciation of statistics, e. g., | will like statistics), cognitive competence (a self-assessment of
intellectual competence and ability to apply statistics, e. g., | will have trouble understanding statistics
because of how I think), value (the perception of the necessity of statistics in life, e. g., Statistics should be
a required part of my professional training), the difficulty of the course (e. g., Statistics formulas are easy
to understand), the level of interest in statistics (e. g., | am interested in using statistics), and the effort that
the student is ready to devote to this statistics course (e. g., | plan to complete all of my statistics
assignments). The present study uses the French version of the scale translated and with validity evidence
provided by Carillo et al. in 2016 (note that the items were not numbered, and the two pages of the
guestionnaire were presented in the reverse order, i.e., item 19 was presented first). The scale had good
internal consistency with a published Cronbach’s alpha of .89. For each item, participants indicated their
level of agreement on a scale ranging from 1 ("strongly disagree™) to 7 (“"strongly agree™) for a total possible
score between 36 and 252. Nineteen negatively formulated items were reverse coded. A higher score
implies a more positive attitude towards statistics.

Cognitive emotion regulation strategies. Emotion regulation strategies were measured using the
Cognitive Emotion Regulation Questionnaire (CERQ); Garnefski et al., 2001). This questionnaire consists
of 36 items measuring nine cognitive strategies that can be categorized as adaptive (i.e., acceptance, refocus
on planning, positive refocusing, positive reappraisal, and putting into perspective for a total of 20 items)



or maladaptive (i.e., self-blame, blaming others, rumination, and catastrophizing, for a total of 16 items).
An example of an adaptive item is | think I can learn something from the situation; an example of
maladaptive item is | think that basically the cause must lie within myself.

The present study uses the French version proposed by Jermann and colleagues (2006) in which
Cronbach’s alphas were .82 and .89 for maladaptive and adaptive strategy subscales, respectively. For each
item, participants answered on a five-point scale ranging from 1 (“almost never”) to 5 (“almost always”)
for a score ranging from 20 to 100 on the adaptive subscale and from 16 to 80 on the maladaptive subscale.
A high score on the adaptive subscale implies more adaptive cognitive regulation strategies and a high score
on the maladaptive subscale implies more maladaptive cognitive emotion regulation strategies.

Satisfaction of psychological needs. Satisfaction of psychological needs was measured using the Basic
Psychological Need Satisfaction Scale — General (Deci & Ryan, 2000a). This measure consists of 21 items
grouped into three subscales that represent psychological needs: competence (e. g., People | know tell me |
am good at what | do), autonomy (e. g., | feel like I am free to decide for myself how to live my life), and
relatedness (e. g., | really like the people | interact with). The present study uses the French translated
guestionnaire proposed by Shankland (2014; internal consistency was not available in the French translation
but was good in its original version with Cronbach’s alpha of 0.84). For each item, participants indicated
their level of agreement on a scale ranging from 1 (“not at all true”) to 7 (“very true”), for a total score
falling within the range of 21 to 147. Nine negatively formulated items were reverse coded. A higher score
implies more satisfaction of psychological needs.

Measurement error is assumed non-systematic; thus, all scale statistics are presented with a single
decimal and the standardized statistics with two (Cousineau, 2020).

3.4. DATA SCREENING

Participants’ response rate was high (80%—-90%) for all universities except for the University of
Montreal (30%). Table 1 lists participant response rates at individual universities. It was found after the fact
that participants from Laval University were enrolled at the graduate studies level; since the present study
aims to examine statistics anxiety at the undergraduate level only, the thirty participants from this university
were excluded from all subsequent analyses.

Table 1. Participation rate of students by university (N = 270)

University Enrolled students Participants % participation
University of Ottawa 25 22 88%
University of Quebec in Trois- 0
Riviéeres (Class 1) 69 56 81%
University of Quebec in Trois- o
Riviéres (Class 2) 56 45 80%
University of Montreal 205 62 30%
University of Quebec in Chicoutimi 71 58 82%
Laval University 30 27 90%

Missing values examinations revealed that only one participant (out of the remaining 243) was missing
responses to more than nine items: a participant from University of Montreal was missing 76 responses out
of 117 items. This subject was excluded from the following analyses. The final sample comprised of 242
participants. Two participants chose not to answer the gender item, and two more selected “Other/do not
want to answer” response. Because two participants are too few for estimation, these participants' gender
were recoded as missing. Finally, deviation from normality was assessed with Fisher skewness. All total



scales had mild deviations from normality. The three subscales of statistics anxiety, however, had notable
skew in either direction (explaining that the total skew was close to zero). Skewness indices along with
95% confidence intervals are given in Table 2. The Cronbach alphas indicating the reliability of the
guestionnaires are also shown in Table 2. All alpha equaled or exceeded the originally published alphas,
indicating that the questionnaires operated as expected.

To facilitate interpretation of the results, we transformed scores so that total scores on each scale would
fall within the range of 0 to 100. To do so, we subtracted the minimum possible score on a scale (e.g.,
minimum score for statistics anxiety is 24) from participants’ total score on that scale, then divided by the
range of possible scores (difference between the maximum possible score and the minimum possible score).
Finally, the quotient was multiplied by 100. Thus, a total score of 72 out of 120 on statistics anxiety became
a score of 50 out of 100.

72 — 24

—120_24*100=50

This procedure was used for all scale scores (i.e., statistics anxiety, attitudes towards statistics, adaptive
emotion regulation strategies, maladaptive emotion regulation strategies, and satisfaction of psychological
needs).



Table 2. Descriptive statistics of szudy s main variables (N = 242, apart from gender where N = 238).

Scale M SD Min. Max. Skew o
Statistics anxiety (overall) 46.1[439,484] 17.8[163,195] 10 938  +0.18[-013,+0.48]  .93[92, .95]
Anxiety of asking for help 35.2[315,38.9] 29.0[26.6,31.8]  0.00 100.0  +0.55[+0.24, +0.86] .98 [.98, .98]
Anxiety of evaluation 75.5([72.8,781] 209[19.2,230] 3.1 100.0  -1.13[-1.44,-082]  .91[.90,.93]
Anxiety of interpretation 276[25.2,30.1] 19.6[18.0,21.5] 0.0 938  +0.60[+0.38,+0.99] .87 [84,.89]
Altitudes towards statistics 58.7[56.8,60.6]  15.1[13.9,16.6] 143 809  -0.25[-055,+0.06] .92 [.90,.93]
xg&a}gﬁgﬁ"e cognitiveemotion 46 5048 3811 12.9[119,142] 7.8 844  —0.32[-062,-001] .82[.78, .85]
Adaptive cognitive emotion 58.9[37.0,40.8] 150[137,164] 238 925  —0.23[-054 +0.08]  .89[86,.91]
regulation
Satisfaction of psychological 70.6[69.1,72.2] 12.4[114,13.7] 39.9 97.9  —0.13[-043,+0.18]  .84[81,.87]

needs

Gender n (%)
Women 195 (82)
Men 43 (18)

Note. Data in the table represent scores after transformation on a scale of 0 to 100 except for gender where men were coded 0 and women 1. a: Cronbach's alpha.
Number between brackets represents the 95% confidence intervals of the statistic (see Harding et al., 2014, for a review).



3.5. DESCRIPTION OF THE SAMPLE

Of the 242 participants, there were 195 women, 43 men, and four individuals who selected “other” or
did not answer. This 5:1 ratio is representative of the student population in social sciences. Participants
were 18 to 43-years-old (M = 21.85; SD = 4.25; the age of nine participants was unavailable). Two hundred
and six participants studied in psychology, 27 studied in a joint program involving psychology (e.g.,
psychoeducation, psychosociology, psycholinguistics, etc.), six were in linguistics, two were independent
students with no specific field of study, and one participant did not specify a program of study.

As seen in Table 2, students had on average a total score below 50 out of 100 on the statistics anxiety
and the maladaptive cognitive emotion regulation strategies scales, and a score above 50 on the attitude
towards statistics, adaptive cognitive emotion regulation strategies and satisfaction of psychological needs
scales.

4. RESULTS
4.1. CORRELATIONS

Correlation results for scale totals are presented in Table 3. Consistent with our hypotheses, Pearson’s
correlations revealed that positive attitudes towards statistics (r = —0.42, p < 0.001), adaptive cognitive
emotion regulation strategies (r = —0.16, p = 0.01), and satisfaction of psychological needs (r =—-0.34, p <
0.001) were negatively related to statistics anxiety, whereas maladaptive cognitive emotion regulation (r =
0.34, p < 0.001) was positively related to statistics anxiety. Women were more likely than men to have a
higher level of statistics anxiety (r = +0.30, p < 0.001), a more unfavorable attitude towards statistics (r =
0.19, p = 0.004), and fewer adaptive emotion regulation strategies (r = —0.16, p = 0.02).

Table 3. Pairwise correlations for all variables

Variables N 1 2 3 4 5
1. Statistics Anxiety 242
2. Attitudes towards 242 -42 1
statistics [-.51, —.30]
3. Maladaptive emotion 242 +.34 -.07 1
regulation strategies [+.23, +.45] [-.19, +.06]
4. Adaptive emotion 242 -.16 +.32 -.06 1
regulation strategies [-.28,-.04] [+.21,+43] [-.18,+.07]
5. Satisfaction of 242 -.34 +.14 -.33 +.39 1
psychological needs [-.45,-22] [+.02,+26] [-.44,-21] [+.28, +.49]
6. Gender 238 +.30 -.19 +.01 -.16 .01

[+.18,+42] [-.31,-.06] [-.13,+14] [-.28,-.03] [-.12, +.13]

Results showed that, consistent with the literature (e.g., Garnefski et al., 2001), maladaptive and
adaptive emotion regulation strategies were weakly or not at all related. Results also showed that attitudes
were weakly or not at all related to maladaptive regulation strategies (r = —0.07, p = 0.30), but moderately
to strongly related to adaptive emotion regulation strategies (r = +0.32, p < 0.001).

4.2. MULTIPLE REGRESSION ANALYSIS
Gender covariate. Before performing a multiple linear regression, we estimated the intercept and the

link between the gender covariable and all predictors. Table 4 shows the results. The covariate explained a
negligible amount of variance of these four predictors (between 0% and 3.5%).
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Gender was related to attitudes (Women: M = 57.49, SD = 15.36; Men: M = 64.85, SD = 12.79) women
score six points lower than men on average on the measure of attitudes. Likewise, gender was associated
with adaptive cognitive emotion strategies (Women: M =57.92, SD = 15.32; Men: M = 64.04, SD = 12.69).
Indeed, women students scored more than 5 points lower than men on average on this scale. Gender did
not, however, appear to be related to total scores on measures of maladaptive emotion regulation strategies
(Women: M = 36.47, SD = 12.80; Men: M = 36.11, SD = 13.63) and satisfaction of psychological needs
(Women: M =70.82, SD = 12.48; Men: M = 70.63, SD = 12.52).

Table 4. Summary of regression analyses of the covariate Gender for the four predictors (N = 238)

Predicted variable Coefficient Intercept B F(1, 236) p R?
Attitudes toward Statistics —7.4[-12.3,-2.4] 64.9 [60.4,69.3] -0.187 8.54 .004  .035
Maladaptive emotion 0.36 [-3.9, 4.6] 36.1[32.2,40.0] 0.011 0.03 .869  .000
regulation strategies

Adaptive emotion -6.1[-11.1,-1.2] 64.0 [59.6,68.5] -0.156 5.97 .015 .025
regulation strategies

Basic satisfaction of 0.2[-4.0,4.3] 70.6 [66.9, 74.4] 0.006 0.01 .928  .000

psychological needs
Note. Gender was coded 0 = men, 1 = women. f is the standardized coefficient. Numbers between brackets are 95%
confidence intervals.

Multiple regression. A standard multiple linear regression was used to explore the relationship between
the four predictors and gender and statistics anxiety. The results indicate that attitudes towards statistics (b
=-0.40, t(231) = -6.1, p < 0.001 ), maladaptive cognitive emotion regulation strategies (b = 0.34, t(231) =
4.5, p <0.001), and satisfaction of psychological needs (b = —-0.36, t(231) = —4.2, p < 0.001) are related to
statistics anxiety. Both attitudes and satisfaction of psychological needs were related to lower statistics
anxiety, while maladaptive cognitive emotion regulation strategies were related to higher statistics anxiety.
Adaptive cognitive emotion regulation strategies were weakly to moderately related to statistics anxiety (b
=0.12,t(231) = 1.7, p = 0.09).

Among the studied variables, a positive attitude towards statistics was the most likely to be related to
lower statistics anxiety (0.40 point of anxiety per point of attitude when both are expressed on 100 total
score). A similar relationship was detected with respect to satisfaction of psychological needs (—0.36). As
seen in the previous subsection, both attitude and satisfaction of psychological needs were moderately
correlated (r = 0.14, p < 0.01). A positive relationship was detected for maladaptive cognitive emotion
regulation strategies (+0.34) but contrary to our hypothesis, a weak or negligible link between adaptive
strategies and statistics anxiety was detected (b = —0.12, t(231) = 1.70, p = 0.09). Note that the correlation
between maladaptive and adaptive cognitive emotion regulation strategies was null, indicating that the two
types of strategies are not simply flip sides of a same construct.

The regression analysis also estimated the link between gender and statistics anxiety. Results indicated
that gender was, as expected, a strong indicator of statistics anxiety (women are predicted to score 13.9
points on average on 100 to statistics anxiety; t(235) = 4.94, p < 0.001).

Altogether, the variables explained 37.5% of the variance in statistics anxiety (F(5, 232) = 27.8, p <
0.001). Results of the multiple regression analysis are presented in Table 5.



11

Table 5. Summary of multiple regression analysis for all predictors of statistics anxiety (N = 238)

Predictor Coefficient B t p

Attitudes towards statistics -0.40[-52,-27] -034 -6.1 .00
Maladaptive emotion regulation strategies ~ 0.34 [.19, .49] 025 45 .00
Adaptive emotion regulation strategies 0.12[-.02,.26] 010 1.7 .09
Satisfaction of psychological needs -0.36 [-.53,-.19] -025 -42 .00
Gender 11.7[6.9,16.2] 026 48 .00
Intercept 65.2 [49.4, 81.0] 8.1 .00

Note. Gender was coded 0 = men, 1 = women. (3 is the standardized coefficient. Numbers between
brackets are 95% confidence intervals.

4.3. MODERATION ANALYSIS

We tested the moderation hypothesis that the satisfaction of psychological needs interacted with
attitudes towards statistics and both, maladaptive and adaptive, cognitive emotions regulation strategies to
predictor statistics anxiety, and included gender in our model as a covariate. Model fitting revealed that
when satisfaction of psychological needs was entered as moderator, the interaction term with attitudes
towards statistics (AR? = 0.003, F(1, 229) = 0.96, b = 0.01, p = 0.33), maladaptive (AR? = 0.000, F(1, 229)
=0.07, b =0.01, p = 0.79), and adaptive cognitive emotion regulation strategies (AR? = 0.000, F(1, 229) =
0.18, b = 0.00, p = 0.68) accounted for little of the proportion of the variance in statistics anxiety. The full
model R? increased from 0.375 to 0.379, whereas the root mean square error of prediction increased from
14.13 to 14.17. Therefore, contrary to our hypothesis, satisfaction of psychological needs did not interact
with the other factors to predict statistics anxiety.

We also explored moderation effects of satisfaction of psychological needs on the three subscales of
statistics anxiety. The only significant result bears on an interaction of satisfaction of psychological needs
with attitude on interpretation anxiety. Feeling competent, related, and autonomous may make students
more open to see statistics with a positive attitude. The effect, however, is very small (AR? = 1.2%; F(1,
229) = 4.46, p = 0.036). The interaction effect reduced interpretation anxiety by 0.01 points [0.00, 0.02] for
each point of satisfaction of psychological needs x attitude towards statistics. For a participant one standard
deviation away from the mean on these two predictors, this represents a decrease in statistics anxiety of
only 2.2 points out of 100.

Finally, as an attempt to identify new variables of interest, we explored the impact of perceived class
size (i.e., perceived number of students in the course) on statistics anxiety. This variable had substantial
variability across universities, with classes having as little as 20 students to classes having as many as 250
students. The size of the class indirectly reflects universities’ policies and resources. We hypothesized that
the students who perceived a smaller class size would find more support (for example, relatedness) in the
classroom context and, therefore, experience lower levels of statistics anxiety. Surprisingly, exploratory
analyses revealed only a weak link between perceived class size and statistics anxiety (r = —0.09 [-0.22,
0.03], p = 0.16). Furthermore, attitudes towards statistics were slightly more positive in larger classes (r =
0.155 [0.04, 0.29], p = 0.01). These results are difficult to interpret. To explain these findings, we propose
tentatively that large classes could make anxious students feel more anonymous and therefore less targeted
by the instructor’s interactions. Overall, large class sizes could, by means of an avoidance strategy, be
related to reduced levels of anxiety in the short-term. Although to be interpreted with caution, this
explanation is coherent with perceived class size’s small positive associations with maladaptive emotion
regulation strategies (which includes avoidant strategies; r = 0.15 [0.03, 0.28]. p = 0.02), and the lack of
satisfaction of one’s psychological needs (r = —0.22 [-0.34, —0.10], p = 0.001). Further work is required to
disentangle the influence of class size on statistics anxiety, although we note that all effect sizes regarding
class size were relatively small. Also note that one class (University of Montreal) had a much larger number
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of enrolled students and was also the class with the lowest participation rate (30% whereas it was 80% and
above in all other classes). It is possible that selection bias in that class influenced these results. Thus, they
should be considered tentatively only.

5. DISCUSSION

The purpose of this study was to examine the relationship between attitudes towards statistics, cognitive
emotion regulation strategies (maladaptive and adaptive), and satisfaction of psychological needs on
statistics anxiety. Not surprisingly, students who reported more maladaptive cognitive emotion regulation
strategies experienced more statistics anxiety than those with fewer maladaptive strategies. That said,
adaptive cognitive emotion regulation strategies did not have a particularly strong relationship with
statistics anxiety. Moreover, when three interaction terms were added in the regression model, results
revealed negligible moderation effects. Therefore, contrary to our hypothesis, satisfaction of psychological
needs did not moderate the relationship between attitudes and anxiety, or between emotion regulation and
anxiety.

5.1. WHEN EACH VARIABLE TELLS A DIFFERENT PART OF THE SAME STORY

The main finding of the current study is that four different variables uniquely predicted statistics
anxiety, altogether predicting 37.5% of the variance in statistics anxiety. More interesting, they were quite
distinct predictors, with little shared variance. The semi-partial standardized coefficients are nearly identical
to the standardized coefficients; their joint variance represents only 2.4% of the total variance explained
(37.5%) in the regression model presented in Table 5 (Abdi, 2007; Cohen & Cohen, 1975).

First, consistent with previous findings (e. g., Ncube & Moroke, 2015; O’Bryant, 2017), when students
perceived their statistics classes as more valuable, interesting, achievable, enjoyable, and/or worthy of
effort, they were also more likely to experience lower levels of statistics anxiety. Considering that attitudes
are partly shaped before the first statistics class even begins, social sciences students may be particularly at
risk of holding negative attitudes towards statistics if they had negative experiences with mathematics in
the past. Nonetheless, attitudes can change as the course unfolds. Some of these attitudes can be influenced
by the methods employed by the instructor when introducing the course content. For instance, hosting a
discussion on the value of statistics, its utility, and difficulty may have a positive influence on attitudes. It
may be worthwhile to stress the importance of statistics in the context of specific jobs. For example, many
psychology students are interested in becoming clinicians. Not all of them, however, are aware of the value
their statistical training will have in their future profession. This lack of recognition of the value of statistics
in their career may result in poorer attitudes towards statistics and consequently, more statistics anxiety.

Second, when students live emotionally charged situations, they rely on regulation strategies, some
more adaptive than others, to counter their stress reactions. The current study found that maladaptive
strategies were associated with higher levels of statistics anxiety, whereas adaptive strategies may not be
associated with levels of statistics anxiety (although if there is an effect it is in the expected direction).
Maladaptive cognitive emotion regulation strategies include self-blame and rumination, among others.
Interestingly, these suboptimal regulation strategies were also negatively related to the satisfaction of one’s
psychological needs (r = —0.33), whereas adaptive cognitive emotion regulation strategies were positively
related to the latter (r = 0.39). This suggests the possibility that helping students rid themselves of their
maladaptive cognitive emotioOn regulation habits could benefit not only their anxiety in the context of a
statistics course, but also their overall psychological well-being. Additionally, maladaptive cognitive
emotion regulation strategies have direct repercussions on students’ anxiety in their statistics course.

Noteworthy, our findings suggest a lack of relationship between maladaptive and adaptive cognitive
emotion regulation strategies. Hence, choosing adaptive strategies does not prevent a student from using
maladaptive strategies. Classroom interventions should aim at replacing maladaptive cognitive emotion
regulation strategies with adaptive ones.
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Third, although there appeared to be no indirect moderation effect of satisfaction of psychological needs
on statistics anxiety, our results indicate there may be a strong direct effect of satisfaction of psychological
needs, whereby students whose psychological needs were not fulfilled were more likely to experience
statistics anxiety. The amplitude of this relationship was at par with that of attitude towards statistics and
statistics anxiety. According to Self-determination Theory, psychological needs take the form of feelings
of autonomy regarding their choices, competence in their doings, and presence of meaningful relationships.
Unsatisfied needs are thought to negatively impact a person’s well-being, including their mental health
(Ryan et al., 2008). Thus, it is possible that the distress resulting from unsatisfied psychological needs
exacerbate the anxiogenic response to the statistics course. Nonetheless, in the context of this study,
satisfied psychological needs, above other variables included in this study, can be interpreted as a protective
factor with respect to statistics anxiety. Professors can be mindful of students’ psychological needs for
competence, autonomy, and relatedness when planning/teaching their course.

Lastly, the covariate of this study, gender, revealed that—consistent with existing literature (e.g.,
Cantinotti et al., 2017)—women were more likely than men to report statistics anxiety. This observation
may be related to women being more likely to have greater negative attitudes towards statistics (7.4 points)
and fewer adaptive regulation strategies (—6.1 points).

5.2. IMPLICATIONS

Results from the current study have numerous implications for the way we study and understand
statistics anxiety in a population of undergraduate students in social sciences. To our knowledge, this study
is the first of its kind to incorporate cognitive emotion regulation strategies and satisfaction of psychological
needs in a model of statistics anxiety. Our results supplement previous research by showing that statistics
anxiety can be predicted by both measures specifically designed to be used in a statistics context (attitudes
towards statistics), and measures designed to assess everyday life concerns (cognitive emotion regulation
strategies and satisfaction of psychological needs). Because the strength of the relationships between
general measures and a specific anxiety may have been weakened by the difference in level of analysis,
theory development should give careful consideration to the specificity of the measures. For example,
feeling that one’s psychological needs (autonomy, competence, and relatedness) are not satisfied within the
statistics course context, compared to other course contexts, could explain the anxiogenic reaction to this
subject. Conversely, the general level of satisfaction of those psychological needs might better predict one’s
general level of anxiety. Such investigation requires the development of specific measures for the statistical
learning-environment. In the same vein, knowing that statistics is a source of anxiety among students, it
would be worth identifying the exact coping strategies used by students to manage negative emotions
triggered in the context of the statistics course. Are these strategies the same across all academic courses as
they are outside of academic life? That said, person-specific factors may also provide useful information to
understand this particular type of anxiety. Indeed, gender remained an important predictor of statistics
anxiety, despite the inclusion of other variables to account for this effect, hence, suggesting that general
factors, not specific to statistics, should be considered carefully. One example of a specific factor related to
this population is the strong pressure and the fierce competition to enter graduate school experienced by
psychology students wishing to become clinicians. Future studies should seek to measure how strongly the
students experience this stressor.

5.3. LIMITATIONS

The present measures were taken at a single time during the semester (roughly past mid-semester). It is
therefore not possible to see how statistics anxiety may evolve through the whole semester, and more
relevant, how it evolves through the curriculum. Statistics classes are generally taken early in many
psychology programs in which most of our participants were studying (first or second year). Yet, students
are exposed to scientific reasoning and applications to psychological research generally in the late years of
their program. Hence, there might be an attitude reappraisal following the presentation of positive use of
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statistics in their domain of study. This attitudinal change however occurs after the statistics class. It might
therefore be informative to follow a cohort of students through the whole curriculum.

6. CONCLUSIONS

Overall, based on a sample of French-Canadian undergraduate students, this study corroborates
previous findings that favorable attitudes towards statistics predict lower levels of statistics anxiety and that
women experience more statistics anxiety than men. Moreover, we explored the influence of a concept
specific to statistics (attitudes towards statistics), pitted against general measures applied to everyday life
concerns (cognitive emotion regulation strategies and satisfaction of psychological needs). Results of this
study suggest that statistic anxiety is well predicted by both statistics-specific concepts and situation-general
factors with little overlap between the measures. More work on the relative importance of each factor will
help us better understand statistics anxiety and means to reduce it. The current study suggests potential
ways of reducing statistics anxiety of students studying in social sciences: discussing with the students i)
what is the utility of statistics for their future career (increasing attitude); ii) how emotions can be
maladaptively or adaptively regulated and how to avoid maladaptive regulation strategies, and iii) how the
teaching activities should be approached as occasions to foster their feelings of autonomy, competence, and
social support. All are easily achievable objectives. Whether these suggestions are effective manipulations
remains to be demonstrated.
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