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Abstract

Emotions are essential for the development of professional competence and identity
of pre-service teachers. Thus, they can also be seen as an inherent part of teachers’
professional competence and identity. They also influence teachers’ later emotional
experience when teaching at school. Mathematics, especially, triggers activating
emotions in pre-service primary school teachers. Pride and shame can be understood
as relevant achievement emotions, which are also closely linked to the self-concept
of a person. Nevertheless, they have been insufficiently studied among pre-service
mathematics teachers so far. The present study examines authentic and hubristic
pride and shame among n=310 German prospective primary school teachers in
relation to self-concept (ability vs. effort), gender and social comparison with fellow
students regarding their own achievement. On the one hand, the results point to the
difference between authentic and hubristic pride, and on the other hand, the study
provides evidence for the dynamic closeness of shame and hubristic pride. Practical
implications, especially for teacher education, are discussed against the background
of the limitations of the study.

Keywords Authentic pride - Hubristic pride - Ability - Effort - Mathematics - Pre-
service teachers

1 Introduction

Emotions play a significant role in educational processes. Emotions that are expe-
rienced in learning contexts and in relation to achievement are referred as achieve-
ment emotions (Pekrun & Perry, 2014). In addition to the dimensions pleasant vs.
unpleasant and activating vs. deactivating for the general categorization of emotions
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(Feldman Barrett & Russell, 1998), achievement emotions are also described along
the dimension process- vs. outcome-oriented (Pekrun & Perry, 2014): Process-
orientated emotions, such as boredom, occur in learning situations and outcome-
orientated emotions can be experienced prospectively (e.g., hope) or retrospectively
(e.g., guilt) in relation to a specific achievement situation (e.g., an exam at univer-
sity). In addition, emotion psychology also distinguishes between fundamental basic
emotions (e.g., enjoyment, anxiety) and so-called self-conscious emotions (Lewis,
2003). Self-conscious emotions are strongly related to the self and its development
(Lewis et al., 1989). From a developmental psychological perspective, a represen-
tation of the self is needed in order to experience self-conscious emotions such as
pride or shame. In achievement situations, pride and shame seem to be self-refer-
ential, because success or failure are linked to internal attributions and these lead to
experiences of pride or shame (Weiner, 1986).

In mathematics, emotions are assumed as domain-specific for learners (Goetz
et al., 2006) as well as for teachers (Frenzel et al., 2015). Math-related beliefs or
stereotypes (e.g., "Mathematics is an innate ability" or "Mathematics is not made
for women") can promote mathematics specific emotional experiences (Goldin,
2014). In particular, a right-or-wrong orientation in mathematical learning and test
situations can trigger activating achievement emotions such as shame (Bibby, 2002).
However, it is not the nature of mathematics itself that causes the problem, but
rather the way mathematics is conceptualized and taught (Jackson & Leffingwell,
1999) and what has been experienced in mathematics during school or university
(Brady & Bowd, 2005). Didactic methods that are frequently used in mathematics,
such as calculating at the blackboard, presentation of results and competitive games,
promote social exposure and social comparison and thus trigger self-conscious emo-
tions in particular (JenBen et al., 2021b).

Emotions are especially important for the process of becoming a teacher through
teacher education (Anttila et al., 2016). According to control-value theory (Pekrun
& Perry, 2014), emotions show reciprocal effects with knowledge through motiva-
tional processes. This also applies for pre-service teachers as they are also learn-
ers (JenBen et al., 2021a). In many countries (e.g., Germany), primary teachers are
usually trained as generalists (Cooke et al., 2019). As a result, they often have little
mathematical knowledge and therefore often experience unpleasant emotions such
as shame (Bibby, 1999, 2002).

However, emotions do not only affect competence development, they can also be
conceptualized as inherent parts of professional competence of teachers (Blomeke
et al., 2015). They influence their instructional practice and can be transferred to the
students or influence students ‘ performance (Bieg et al., 2017; Frenzel, 2014; Fren-
zel et al., 2017). Emotions when teaching can be traced back in the individual learn-
ing history to the achievement emotions in the corresponding domain (Eren, 2014;
Marban et al., 2020; Olson & Stoehr, 2019).

Emotions are also closely related to the teacher’s identity (TimoStSuk & Ugaste,
2012; Zembylas, 2003). Identity development takes place to a large extent during
teacher education (Anttila et al., 2016). Self-conscious emotions are involved in this
process to a large extent (Panagi, 2013), as they provide feedback on one’ s own per-
formance through continuous attributions (Weiner, 1986). Additionally, it has to be
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noted that self-conscious emotions, specifically, are highly important in social rela-
tionships. Emotions shape social relationships between teachers and their students
(Clem et al., 2020; Mainhard et al., 2018).

Despite this theoretically assumed high importance of self-conscious emotions
for pre-service primary teachers in mathematics, these have only been marginally
investigated so far. Previous studies examined shame and pride together with other
emotions on a more generalized level (Anttila et al., 2016) or investigated for exam-
ple shame only qualitatively (Bibby, 2002; Panagi, 2013). However, specific factors
affecting pre-service teachers’ experiences of shame and pride in mathematics have
been neglected so far.

2 Self-conscious emotions
2.1 Shame

Shame is an activating, unpleasant emotion that is experienced as intense and pain-
ful (Velotti et al., 2017). It is accompanied by global self-devaluating cognitions
(e.g., "I am not right the way I am") (Velotti et al., 2017). On a behavioral level,
shame expresses itself in the form of avoiding or enduring the shame-eliciting situ-
ation or overcompensating for subjectively perceived shortcomings (e.g., perfec-
tionism, aggression) (Ashby et al., 2006; Bushman & Baumeister, 1998; Tangney
et al., 1992). Shame is experienced when failure is experienced (Russell & McAu-
ley, 1986) and this is attributed to global abilities (e.g., "I failed because I'm stu-
pid.") (Tracy & Robins, 2006). The interesting thing is that shame is also experi-
enced by high achievers, who actually have a very high competence belief (Turner &
Schallert, 2001). Lewis (2003) argues that even minimal deviations from the ideal-
self can elicit shame.

Shame is reported by prospective primary school teachers as not very frequent
during the school years, but as domain-specific in mathematics (Jenf3en et al., 2021a,
2021b): The majority of pre-service primary teachers has observed or experienced
shameful situations in particular in mathematics. A large part of these shameful sit-
uations was initiated by the mathematics teacher at that time. Shame is also very
rarely reported by student teachers during teacher education (Anttila et al., 2016).
However, this may also be due to the fact that shame is reported less often just to
avoid repeated shame experiences (de Hooge et al., 2011). Shame is often con-
sciously perceived as only very fleeting, even if it can influence the behavior of a
person for a longer time.

2.2 Authentic and Hubristic Pride

Pride was for a long time considered as the “neglected sibling of self-conscious emo-
tions “ (Tangney, 1999, p. 557). Pride is experienced after success (Russell & McAu-
ley, 1986), for example solving a difficult task (Lewis et al., 1992) or accomplishing
a relevant goal of identity development (Anttila et al., 2016; Tracy & Robins, 2004).
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Pride is an activating achievement emotion that is experienced in educational situa-
tions retrospectively in relation to an outcome and which is closely linked to oneself
(Oades-Sese et al., 2014). Pride is considered a performance-enhancing emotion, as
it leads to a permanently increased motivation in achievement situations (Williams
& DeSteno, 2008). Tracy and Robins (2007) suggest two distinct facets, which show
small positive correlations to each other (Liu et al., 2016; Tracy & Robins, 2014):
Authentic and hubristic pride. Both are experienced intraindividually as pleasant,
but hubristic pride is regarded as a socially undesirable emotion.

Authentic pride is associated with terms like hard-working, achieving and suc-
cessful (Tracy & Prehn, 2012). It constitutes the affective core of the genuine self-
esteem and is positively related to successful social relationships and is seen as a
prosocial emotion (Tracy et al., 2009; Wubben et al., 2012). Authentic pride devel-
ops when success is attributed to effort (Tracy & Robins, 2007). It is negatively
related to shame (Tracy & Robins, 2007).

Hubristic pride is perceived by others as arrogant (Tracy & Prehn, 2012). It can
also be understood as the dark side of pride. Hubristic pride represents the affective
core of narcissistic self-aggrandizement and is positively related to antisocial behav-
ior and impulsivity (Carver et al., 2010; Tracy et al., 2009). Compared to authentic
pride, the hubristic type shows itself when success is attributed to one’s own global
ability (Tracy & Robins, 2007). The interpersonal goals of hubristic pride are public
recognition and dominance (Carver et al., 2010). A consequence of hubristic pride
can be a lack of empathy and a blindness to the needs of others (Oades-Sese et al.,
2014). As hubristic pride is sometimes conceptualized as a defence mechanism
according to shame (e.g., resulting in a kind of narcissistic swinging between shame
and hubristic pride in extreme cases of narcissism), a positive relationship between
shame and hubristic pride is assumed (Tracy & Robins, 2007).

In general, pride is reported as one of the most frequent emotions during pre-ser-
vice teachers’ education in mathematics and it also occurs frequently during teacher
education across different situations (Anttila et al., 2016; JenBen et al., 2021a,
2021b).

2.3 Social and psychological factors affecting self-conscious emotions

Self-conscious emotions develop over the life span and their development is closely
related to factors of the social environment (Orth et al., 2010). Therefore, self-con-
scious emotions can also be referred as social emotions. The social context causes
the experience of these emotions (van Osch et al., 2018).

One of the factors of the social environment can be the social comparison that
a person undertakes. The more social comparisons between individuals regarding
their achievement are fostered, the more shame and pride can be experienced by
the individuals (Oades-Sese et al., 2014). For example, shame is often experienced
due to social exposure (Smith et al., 2002). If the individual compares itself in a
self-devaluating way (upward comparison), shame may be felt by the individual. As
pride emotionally aims to ensure social status within a group or avoid social rejec-
tion (Oades-Sese et al., 2014), a downward comparison can be assumed as a causing
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factor. Studies reveal that children’s specific intraindividual comparisons lead to
a more authentically experienced pride (Giirel et al., 2019). When comparing one
self’s ability to others on a more global level, hubristic pride may be experienced.

Another factor shaped by the social environment is evident in gender differ-
ences regarding the experience of shame and pride. Studies indicate that shame is
experienced more often by women than by men (Benetti-Mcquoid & Bursik, 2005;
Velotti et al., 2017). A meta-analysis reveals less gender differences for authentic
and hubristic pride than for shame (Else-Quest et al., 2012). However, gender dif-
ferences for adults regarding shame and authentic and hubristic pride depend on the
specific domain (Else-Quest et al., 2012). For mathematics, it can be assumed that
gender differences become evident in emotional experiences (Goldin, 2014). It can
be stated that self-related beliefs and attributions are shaped specifically with respect
to gender by the social environment of an individual in early life and that these seem
to be stable over the life span (Felson & Trudeau, 1991; Goldin, 2014; Ryckman
& Peckham, 1987). Studies on the gender-specific experience of shame and pride
were conducted predominantly among children (Frenzel et al., 2007; Lewis et al.,
1992; Stipek & Gralinski, 1991). The study by Stipek and Gralinski (1991) exam-
ined the experience of pride and shame in relation to attributions of success and
failure among students in mathematics. The results suggest that girls were more
likely to attribute failure to their global ability, experience less pride after success
and were less convinced that success can be achieved through effort. Girls also expe-
rience more shame and this can be observed in their behavior. Boys, on the other
hand, attributed their successes more to their abilities. A person’s gender seems to
affect self-related competence beliefs and thus the emotional experience (Frenzel
et al., 2007). As a result, girls tend to experience more shame and less pride than
boys. Studies also show that parental (e.g., evaluative parenting style) and pedagogi-
cal factors (e.g., teaching style that postulates mathematics competence is an innate
ability) can influence these self-related beliefs and attributions and promote experi-
ences of shame and pride (Alessandri & Lewis, 1993; Gunderson et al., 2012). In
addition, females show more upward comparisons in academic settings than males
(Pulford et al., 2018). This effect occurs especially in math-related domains.

In summary, it can be concluded that a complex of self-related beliefs and
assumptions about oneself and especially about one’s own competence is affected
by the social environment (Kurtz-Costes & Schneider, 1994; Lohbeck et al., 2017).
It could affect the belief system for example through specific attributions fostered
by teachers or parents (Rytkonen et al., 2007). This cognitive system can be concep-
tualized as a person’s self-concept (Gecas, 1982). It is understood as a stable self-
referential construct that is defined as “a product of a self-reflexive activity” (Gecas,
1982, p.3). Similar to emotions, the self-concept is assumed as domain-specific
(Marsh, 1990). As mentioned before, a relation between the ability self-concept and
shame and hubristic pride on the one hand, and a relation between the effort self-
concept and authentic pride on the other hand, can be assumed (Tracy & Robins,
2007). In general, studies reveal a reciprocal relationship between self-concept and
achievement emotions in mathematics, with empirical evidence for a stronger effect
of self-concept on emotion (Ahmed et al., 2012). The authors of this study state,
that prior experiences form a stable self-schema which leads to specific emotions in
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mathematics and that this may be the explanation of the stronger effect from self-
concept to emotion.

3 Research question and hypotheses

The present study aims to contribute to the investigation of self-conscious emo-
tions in education, especially among pre-service mathematics teachers, by studying
the effects of variables that affect the experience of self-conscious emotions. The
research question of the study is to what extent do facets of self-concept (ability vs.
effort), gender and social comparison affect the experience of authentic and hubris-
tic pride and shame among pre-service primary school teachers in mathematics? On
the basis of theoretical ideas and empirical findings, which have already been men-
tioned above, the following hypotheses are formulated:

According to the findings of Tracy and Robins (2007) and Liu et al. (2016) it is
assumed that authentic and hubristic pride are weakly positively associated (H1a),
authentic pride and shame are negatively related and hubristic pride is positively
related with shame (H1b).

Against the background of theories on attribution and self-concepts, it is assumed
that the experience of authentic pride among pre-service primary school teachers in
mathematics is affected by the effort self-concept (H2a). In contrast, their experi-
ence of hubristic pride and shame is affected by their ability self-concept (H2b).

In addition, it is assumed that female pre-service teachers feel less authentic and
hubristic pride (H3a) and are more ashamed than male pre-service teachers (H3b).
In accordance to studies on the relevance of gender for individuals’ self-concept, it
is further assumed that gender also affects both self-concept facets (H3c).

For the effects of the social comparison it is assumed that it causes the experience
of shame and hubristic and authentic pride in a different way. The more the pre-ser-
vice teachers rate their mathematical competences as above the average compared to
others (downward comparison), the more authentic and hubristic pride and the less
shame they experience (H4a). Based on the assumption that hubristic pride is crucial
for the maintenance of social dominance, it is hypothesized that this effect is much
stronger compared to the effect on authentic pride. It is also assumed that gender has
an effect on social comparison, with females making less downward comparisons
(H4b). Figure 1 summarizes the theoretically assumed relationships.

4 Method
4.1 Participants

The study was conducted with n=310 pre-service primary school teachers from
Germany. The majority of the participants was female (82.9% female, 17.1% male).
The mean age of the participants was M =28.2 years (SD=38.0). The participants
were on average in the M=3.81 semester (SD=2.41; Min=1, Max=15). The
majority of the students were in their bachelor’s degree (65%) and about one third
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Fig. 1 Theoretical model

were in their master’s degree (35%). Teachers in Germany are trained as generalists,
whereby mathematics is usually part of the curriculum alongside two other subjects.
All participants had already attended courses in mathematics (content-related as well
as didactics-related). Data collection was carried out online during the semester. The
pre-service primary school teachers received no incentives for their participation.

4.2 Instruments

To assess pre-service primary teachers’ authentic and hubristic pride in mathemat-
ics, two distinct subscales of the Pride in Mathematics Questionnaire (PriMa-Q)
(JenBen, 2020a) was used. The scale concerning authentic pride captures five items
(e.g., “When I have mastered a challenge in math, I am proud of it.”) that have to
be rated on a 5-point scale ranging from 0 (=does not apply) to 4 (=fully applies).
The second scale captures hubristic pride in mathematics by four items (e.g., “I am
proud that I seem to have special mathematical abilities.”). The items have also to
be rated on a 5-point scale ranging from 0 (=does not apply) to 4 (=fully applies).
PriMa-Q assesses the experience of both pride facets on a trait level.

Pre-service primary teachers ‘ shame in mathematics was assessed by the Shame
in Mathematics Questionnaire (SHAME-Q) (JenBen, 2020b). The questionnaire con-
sists of six items (e.g., “I am ashamed that I am not as good in math as I would like
to be.”) that have to be rated on a 5-point scale ranging from 0 (=does not apply) to
4 (=fully applies). The questionnaire can be seen as valid with respect to content,
factorial structure and relations to other variables.

The participants’ ability self-concept and the effort self-concept in mathemat-
ics were assessed by applying two subscales of the SELF-Questionnaire devel-
oped by Roesken et al. (2011). The ability scale captures five items that have to be
rated on a 5-point scale ranging from 1 (=does not apply) to 5 (=fully applies).
The scale consists of some reversed items (e.g., “I am not good in math.”) which
have to be inverted, so higher scores imply a higher ability self-concept. The effort
scale is a short scale with three items (e.g., “I have worked hard to learn math.”).
The items have to be evaluated on the same scale as the items concerning the
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ability self-concept. Both scales have to be validated regarding structure and content
(Roesken et al., 2011).

The social comparison was operationalized by the question “How do you rate
your mathematical competence compared to your fellow students?”. Participants
were asked to rate this question from O (=below average) to 4 (=above average)
where 2 represents a balanced category (=average). High values on this variable
indicate a downward comparison and low values indicate an upward comparison.

4.3 Data analysis

The hypothesized relations between the variables were analyzed by applying struc-
tural equation modeling. The maximum likelihood estimator with robust standard
errors (MLR) was applied to ensure an adequate estimation of the standard errors
due to non-normal distributions of indicators and the sample size below n=400
(Rhemtulla et al., 2012). In a first step, one confirmatory factor analysis (CFA)
model per construct was defined and analyzed. Items were used as indicators for
the latent factor. Correlations between residuals were allowed. In a second step, the
models were integrated into a complex model and the assumed relationships (Fig. 1)
were examined for significance and effect size. All possible indirect effects were also
examined. Common fit criteria were used to evaluate the model fit (Hu & Bentler,
1999). All analyses were carried out by using Mplus 8 (Muthén & Muthén, 2017).

5 Results

The descriptive results of the variables used are given in Table 1. Participants indi-
cated on average a high experience of authentic pride and a low level of hubristic
pride measured by the used scales. The experience of shame also seems to be at a
low level on average by taking into consideration the theoretically possible range.
The levels of the self-concepts seem to be above the theoretically assumed average.
On average, participants indicated a more downward comparison.

In a first step, one CFA model per each construct was modelled. All factor
loadings across all specified models were significant (p <0.001) and substantial
(4> 0.3). For authentic pride, the defined model fitted the data well (XZ(S) =943,
p=0.09, RMSEA=0.05 [0.00; 0.11] CFI=0.99, SRMR=0.02). Reliability
was also good (McDonald’s w= 0.89). The separate model for hubristic pride
had an excellent fit to the data (x2(2)=1.67, p=0.43, RMSEA =0.00 [0.00;
0.11], CFI=1.00, SRMR =0.01). Reliability of the scale was good (McDon-
ald’s =0.87). The separate model for shame also showed a good model fit
((*(7)=15.49, p=0.03, RMSEA =0.06[0.01; 0.11] CFI=0.99, SRMR =0.02)
and the reliability was high (McDonald’s w= 0.92). For the ability self-concept,
the model fitted the data also very good (¥*(3)=1.26, p=0.74, RMSEA =0.00
[0.00; 0.07] CFI=1.00, SRMR =0.01) with a good reliability of the latent factor
(McDonald’s w= 0.87). For the effort self-concept, the model was saturated due
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Table 2 Latent correlations between latent variables

Authentic pride Hubristic pride Shame Ability
self-
concept

Hubristic pride 27

Shame - -.43

Ability self-concept - .68 =75

Effort self-concept 25 - - -

Only significant correlations are presented (p>.001)

91
Authentic
pride
.25
Social Effort Self-
Comparison Concept
.52
Hubristic v
pride
Ability Self-
Gender Concept
42

Fig. 2 Empirical model (significant standardized coefficients are presented, p <.001)

to the limited number of three indicators. The reliability was good (McDonald’s
w=0.71). Latent correlations between latent variables are given in Table 2.

In a second step, the separate models as well as the manifest variables (gender,
social comparison) were integrated in a complex model. The fit of the model was
acceptable (x*(252)=447.81, p<0.001, RMSEA =0.05 [0.04; 0.05] CFI=0.95,
SRMR =0.06). Results of this model for the standardized solution are shown in
Fig. 2. Results of the unstandardized solution are given in the Appendix.

In the present application, the results show that authentic and hubristic pride
also appear as distinct constructs. There is a small positive correlation between
the two emotions (H1a). However, authentic pride showed no significant relation
to shame (7, pensic.shame = —0-14, p=0.08), while hubristic pride and shame were
significantly associated with each other (H1b). The effort self-concept and the
ability self-concept also appeared as two distinct facets. However, there was no
significant relation between them (g, spiir,= —0.10, p=0.22).

As theoretically assumed, authentic pride was positively affected by the effort
self-concept (H2a), and shame and hubristic pride were positively affected by the
ability self-concept (H2b) in the full model. The effects are in line with theoretical
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assumptions (negative for shame, positive for hubristic pride). The effects of the
ability self-concept were stronger than those of the effort self-concept.

There were no significant direct effects of gender on authentic and hubristic pride
Bawtheniic= —0.02, p=0.74; Bprissic= 0.03, p=0.64) (H3a). However, gender had a
direct negative effect on the experience of shame (H3b). According to this, male
participants experienced less shame than female participants. The effect was small.
Partially contrary to the hypotheses, direct effects of gender on the facets of the self-
concept were not generally found (H3c). There were no significant effects of gender
on the ability self-concept (f= 0.06, p=0.38). However, a negative effect of gender
on effort self-concept was shown. This means that male participants conceptualized
themselves less in terms of effort than female participants.

The ability self-concept increases the more individuals consider their competence
to be higher in comparison to fellow students (downward comparison). The effort
self-concept was independent of the social comparison (f= 0.10, p=0.45). There
were no significant direct effects of the social comparison on the self-conscious
emotions (H4a). (B,menic= —0.04, p=0.86; B.prisiic= 0.21, p=0.14; B .me= 0.15,
p=0.28. No effect of gender on social comparison was found (f= 0.12, p=0.14)
(H4b).

The significant indirect effects are reported below: The more the participants
rated their competence higher in comparison to their fellow students (downward
comparison), the stronger the hubristic pride is reported, mediated through the abil-
ity self-concept (f,,;,,= 0.36, p<0.001). However, the indirect effect of the social
comparison, mediated by the ability self-concept, on shame was f,,,,= —0.56
(»<0.001). The lower the participants considered their competence compared to
their fellow students (upward comparison), the more shame they reported. Gender
showed an indirect effect of f,,;;= —0.10 (p <0.05) on the experience of authentic
pride, mediated through the effort self-concept. This means that male participants
experience less authentic pride than female participants when taking the effort self-
concept into account. There were no further significant indirect effects found.

To validate the stability of the suggested model across different stages
of teacher education, participants’ semester was included as a control vari-
able (x*(270)=475.79, p<0.001, RMSEA=0.05 [0.04; 0.06], CFI=0.95,
SRMR =0.06). No significant effects of this variable were found and estimations of
the analyzed coefficients did not differ in both models.

6 Discussion

This study has examined shame and pride and the constructs that affect them in pre-
service primary school teachers in mathematics. According to the model of Tracy
and Robins (2007), pre-service teachers’ pride in mathematics was distinguished for
the first time between authentic and hubristic pride. The results of the study sug-
gest that pre-service primary teachers experience more authentic than hubristic
pride in mathematics. However, it should be noted that these constructs were meas-
ured by self-reports. Hubristic pride is subjectively rarely rated as high (Liu et al.,
2016), which could be due to the subjectively perceived social undesirability of this
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emotion (Tracy & Prehn, 2012). Consequently, hubristic pride is rated higher by
strangers (Liu et al., 2016). Similar effects are shown for shame: Shame is often felt
only temporarily and is reluctantly reported, since the subjective risk of repeated
feelings of shame can increase (de Hooge et al., 2018).

In contrast to the hypothesis that shame is negatively associated with authentic
pride and positively associated with hubristic pride, no significant relations were
found between shame and authentic pride but a negative one between shame and
hubristic pride in the present study. This may also have something to do with the
assessment method of the constructs by using self-reports. The assumed posi-
tive relationship between hubristic pride and shame may make sense conceptually,
but may not be consciously apparent to individuals. In addition, authentic pride is
based more on individual achievement experiences and less on the general ability.
Therefore, the experience of authentic pride and the experience of shame may be
independent. In line with the theory and previous empirical evidence, a small posi-
tive correlation between hubristic pride and authentic pride were found (Liu et al.,
2016). The experience of both emotions also goes beyond the cognitive representa-
tion in terms of self-concept. The findings can be understood as an empirical valida-
tion of the model of Tracy and Robins (2007) in educational contexts. The distinc-
tion between authentic and hubristic pride also makes sense in the present study,
since both emotions show different relation patterns to other constructs. In particular
the differential effects of ability self-concept and effort self-concept appear to be
important in this context.

The way in which a pre-service primary school teacher compares his or her com-
petence in mathematics with that of his or her fellow students is relevant whether the
teacher experiences hubristic pride or shame. However, pre-service primary teach-
ers’ experience of authentic pride in mathematics was not affected by this social
comparison. In light of this, hubristic pride can possibly also be understood as the
social side of pride compared to authentic pride. However, this social aspect could
have unpleasant effects. The emotional costs of this social comparison might be
high. Either the pre-service teachers themselves experience unpleasant emotions
such as shame, although this relationship seemed to be not empirically present in the
study, or others experience them through devaluation due to the pre-service teach-
ers’ hubristic pride. Mathematics anxiety has already been conceptualized as such
an emotional cost factor among pre-service primary school teachers (Gonzalez-
DeHass et al., 2017). Maybe shame (individual) and hubristic pride (interpersonal)
also represent these emotional costs in mathematics. The intraindividual compari-
son of achievement in mathematics may be more functional for pre-service teachers
(Giirel et al., 2019), as it can initiate achievement behavior (Williams & DeSteno,
2008). Authentic pride can be understood as emotional information that leads to an
adaption of the achievement behavior (Weidman et al., 2016).

Findings also revealed no gender effects on the ability self-concept, but on the
effort self-concept. These results were contrary to the hypotheses. It turned out
that the effort self-concept was more strongly associated with females. This find-
ing could be the result of specificities of the sample or selection effects before
teacher education. It is possible that female students have learned in the past
that they must make an effort in mathematics. However, it may also be that only
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those female pupils decide to become primary school teachers or to take math-
ematics as a subject of study who conceptualize their self in mathematics more
in terms of effort. Most of the studies on the relation of gender and mathematics
deal with pupils and not with university students or (pre-service) teachers. Stud-
ies also show that gender effects are less stable and can change over time due to
societal processes (Lindberg et al., 2010). However, the present study revealed,
that female pre-service teachers experienced more authentic pride, but also more
shame. The effect of gender on shame is not mediated by the self-concept (nei-
ther effort nor ability). The effect may be caused by a general self-concept that is
not specific to mathematics. For females, it is reported that in general, i.e. across
different domains, they are more likely to experience shame than males (Else-
Quest et al., 2012).

The present study shows that social comparison, self-concept and gender
might be relevant variables that can affect pre-service primary teachers’ experi-
ences of self-conscious emotions in mathematics. Accordingly, the results have
practical implications, especially for primary teacher education in mathematics.
When achievement in mathematics is related to global ability, the experience of
hubristic pride and shame can increase. Against the background of the present
findings, it seems to make more sense to associate achievement in mathematics
with effort in order to promote the effort self-concept. Therefore, achievement
should be associated with specific effort ("You did it because you learned") and
not with global ability ("You are a good student in general"). Gender effects
should also be considered. Male pre-service teachers should be made more
aware of their specific achievements than of their global abilities. In addition,
social comparisons should be avoided. For instance, this means that this is not
done communicatively ("You are the best of all anyway"), nor didactically (e.g.,
through competitive games or public evaluations that imply social comparisons).
Otherwise, pre-service teachers may be tempted to arrogant behavior when expe-
riencing success or to shameful experiences when failing. Both consequences
would be difficult to regulate individually. A special aspect of the implications
of the results is also important in view of the population. Pre-service teachers
are not only learners, but later also educators and thus, social models for their
students. Therefore, it may be useful for pre-service teachers to reflect on their
self-conscious emotions in mathematics and to be aware of the relationship with
self-concept, social comparison and gender. This may have consequences for
their instructional behavior and their competence to create an emotionally pleas-
ant atmosphere in mathematics. Against the background of the present study,
relevant follow-up questions mainly concern the educational consequences of
pre-service primary teachers ‘ experiences of shame and authentic and hubristic
pride. These could concern for example performance or epistemic beliefs (e.g.,
mathematical competences are stable or innate), which in turn result in different
instructional behavior. The social component of self-conscious emotions, which
can manifest itself both in the instruction and in the relationship with the stu-
dents, seems particularly important.
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7 Limitations

Nevertheless, the results of the present study and thus also the implications are only
to be understood as indications against the background of limitations of the study.
First, the sample size is small, which makes the use of an MLR-estimator neces-
sary. The sample size is also reflected in the acceptable model fit of the complex
model. Moreover, the study represents a cross-sectional design which does not allow
causal conclusions to be drawn. However, it should be noted that the results were
stable even under the control of the number of semesters completed by the partici-
pants. All participants were from Germany. Teacher education of primary school
teachers in Germany takes rather place at a general level and is largely organized on
an interdisciplinary basis. However, mathematics is usually a compulsory subject at
university for pre-service teachers. This is also the case in many other countries. The
scales used are short, but provide an economic assessment of the constructs. Com-
prehensive validation studies are available for the scales (e.g., JenBen, 2020a, 2020b;
Roesken et al., 2011).

8 Conclusions

The present study gives insight in relations between pre-service primary teachers’
achievement emotions, self-concepts by taken social comparisons and gender effects
into account. It also highlights the importance of going beyond anxiety and enjoy-
ment as pre-service teachers’ achievement emotions as self-conscious emotions such
as shame as well as authentic and hubristic pride might be relevant parts of their
later identities. When examining these emotions, it becomes clear that social com-
parisons might have negative effects in terms of shameful experiences or arrogant
feelings. Avoiding these social comparisons and establishing an effort self-concept
might be a fruitful strategy to foster pre-service teachers’ experiences of authentic
pride. The present study is a first step towards a systematic investigation of shame
and authentic and hubristic pride in mathematics.

Appendix: Unstandardized solution

Effects Estimated coefficient p-Value
authentic pride with hubristic pride 0.03 0.02
authentic pride with shame -0.03 0.50
hubristic pride with shame 0.01 0.10
ability self-concept on authentic pride 0.18 0.29
ability self-concept on hubristic pride 0.14 <0.001
ability self-concept on shame -0.94 <0.001
effort self-concept on authentic pride 0.32 <0.001
effort self-concept on hubristic pride 0.01 0.77
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Effects Estimated coefficient p-Value
effort self-concept on shame -0.10 0.28
ability self-concept with effort self-concept —-0.06 0.20
social comparison on ability self-concept 0.71 <0.001
social comparison on effort self-concept 0.08 0.45
gender on ability self-concept 0.12 0.38
gender on effort self-concept -0.57 <0.001
gender on social comparison 0.25 0.16
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