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Abstract
Although overall women are better represented in higher education than men, women's
psychological experience in various academic contexts is qualified by a decreased sense of
belonging and academic self-efficacy, including in fields where they are not targeted by a
negative stereotype. To clarify this phenomenon, we develop the hypothesis of a mismatch
between female students' values and the values associated with success in the increasingly
selective realm of higher education. We argue that, whatever the fields of study, these values
are self-enhancement values (competitiveness, self-affirmation, dominance). Three studies
showed that when success was depicted in terms of self-enhancement values, women—but
not men—expressed a lower sense of belonging, had lower self-efficacy and were less likely
to pursue a given academic opportunity both in STEM and non-STEM fields of study. These
effects did not appear in an academic context depicting success as being rooted in self-

transcendence values (helpfulness, cooperation, benevolence).
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When an academic culture based on self-enhancement values undermines female students’
sense of belonging, self-efficacy, and academic choices

The higher education system in the western countries is becoming increasingly
selective (Darnon, Dompnier, Delmas, Pulfrey, & Butera, 2009; Jury, Darnon, Dompnier, &
Butera, 2016), creating a negative social interdependence dynamic and thus, an academic
culture emphasizing self-enhancement values (e.g., competiveness, self-affirmation,
dominance, Schwartz, 2012). We argue that depicting academic success as being linked to
these values may have a deleterious effect on women’s academic experience. We lay the
ground for this proposal by looking first at more nuanced indicators on gender inequalities in
the western higher education system, and at how past research may be limited in fully
addressing these dynamics.

Gender in Higher Education: From general tendencies to more nuanced
indicators

Women today represent the majority of students in higher education in the western
countries (Fiske & UNESCO, 2012). However, despite their higher enrolment percentages,
which may paint a positive preliminary picture regarding women’s experience in the
academic system, particular indicators come into play to nuance this view. One of the most
documented indicators regarding the gender issue in higher education is the variable of
academic choices, generally in reference to the gender dynamics in STEM fields. In France
(DEPP, 2018) as well as the majority of European Union countries (European Commission,
2012), women are still underrepresented in the fields of sciences, technology, engineering
and mathematics. However, even when women enroll and persist in these fields, other
features of the higher education environment may negatively interfere with their academic
path. For instance, a study conducted in the United Kingdom on a population of chemistry

doctoral students (Lober Newsome, 2008) revealed that women’s interest in pursuing an



academic career in the field decreased significantly during their doctoral studies, in part
because of the competitive culture within the research teams. While in the first year, 72% of
women and 61% of men expressed their interest in pursuing an academic career, by the third
year, the percentage decreased to 37% among women compared to 59% among men.
Moreover, there is often a smaller percentage of women than men among doctoral graduates
even in domains in which they are in the majority at the undergraduate level. For example,
according to a national French report (DEPP, 2018), 62% of the bachelor’s degree students
enrolled in economics and administration were women. However, they represented only 42%
of the students enrolled in the PhD programs in the same field. Research has also revealed
that women experience higher belonging uncertainty (Harackiewicz et al., 2014;
Harackiewicz, Canning, Tibbetts, Priniski, & Hyde, 2015), including in fields where they are
not targeted by a negative stereotype. These findings, which are illustrative rather than
exhaustive, bring into question the idea that because they represent the majority of students,
women would have an utterly positive psychological experience in higher education.
Previous research addressing women’s poorer academic experience in higher
education has focused on two main explanations: social identity threat (Major & O’Brien,
2005) and the goals congruity hypothesis (Diekman, Clark, Johnston, Brown, & Steinberg,
2011). The former occurs when women fear that they may be devalued in an academic setting
because of their gender (e.g., Good, Rattan, & Dweck, 2012; Murphy, Steele, & Gross,
2007). The latter proposes that gendered endorsement of social goals leads to differentiated
career paths, with women less likely to study in the most lucrative and prestigious STEM
fields. It is worth noting the more recent approach of Leslie and colleagues (Leslie, Cimpian,
Meyer, & Freeland, 2015; Meyer, Cimpian, & Leslie, 2015) that generalizes the deleterious
effect of gender stereotypes beyond the STEM versus non-STEM framework. Their findings

show that the percentage of women in a field of study may be predicted by the shared beliefs



that success in the field requires brilliance, a feature stereotypically associated more with men
(Bian, Leslie, Murphy, & Cimpian, 2018; Verniers & Martinot, 2015).

In the current research, we aim to go beyond these approaches, arguing that regardless
of whether an academic setting is more or less congruent with women’s goals or more or less
targeted by negative stereotypes, the cultural marks associated with academic success in the
increasingly selective realm of higher education may also negatively affect women’s
academic experience.

A culture of selection in higher education

Many Western European countries with minimal university entry requirements (e.g.,
France, Switzerland) have large first year enrollment and limit masters and doctoral students
to those deemed competent or having merit (Darnon et al., 2009; Jury et al., 2016). This
selection process creates a “struggle” to be perceived as competent, increasing students’
willingness to demonstrate their own competences relative to others’ (Jury et al., 2016). In
the same vein, Stephens and colleagues (Stephens, Fryberg, Markus, Johnson, &
Covarrubias, 2012) illustrated that western higher educational institutions focus primarily on
norms of independence (e.g., learn to be a leader, learn to influence others). The cultural
frame created by these selection dynamics is theorized in Schwartz’s model of values (for a
review, Schwartz, 2012) as the self-enhancement values (e.g., ambition, competitiveness,
self-affirmation, dominance). Self-enhancement corresponds to emphasizing competence in
terms of prevailing social standards and the attainment of a dominant position within a social
system. On the opposite side of the cultural spectrum, emphasizing the promotion of
supportive social relations are the self-transcendence values (e.g., helpfulness, cooperation).
This psychological opposition is well illustrated in the context of higher education. A low
level of concern for others, often going as far as trying to impede others’ progress, could be

reasonably perceived as increasing the chances of success for oneself. For example, Toma
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and Butera (2009) showed that competition led group members to withhold unshared
information in a decision-making task. To sum up, we argue that an academic culture that
emphasizes self-enhancement values and deemphasizes self-transcendence values has
become a pervasive feature of the current western academic system, regardless of whether a
particular field is a STEM, non-STEM or brilliance-focused field. Because women endorse
self-enhancement values less and self-transcendence values more than men do (Schwartz &
Rubel-Lifschitz, 2009; Schwartz & Rubel, 2005), they may have a more challenging
academic experience, notably in terms of belonging uncertainty, decreased academic self-
efficacy, with downstream consequences on women’s academic choices.

Sense of belonging, academic self-efficacy and academic choices

A sense of belonging in a given academic setting captures the extent to which students
feel accepted, included, and supported by others (Goodenow, 1993). Students who experience
a sense of belonging in educational environments are more engaged in classroom activities,
more motivated, and report increased academic self-efficacy (Walton & Cohen, 2007;
Walton, Cohen, Cwir, & Spencer, 2012). Academic self-efficacy captures students’ belief
that they are capable enough to master academic tasks and obtain successful results (Bandura,
1997). Thus, in the academic contexts in which women are less certain that they belong, they
may consequently feel less academic self-efficacy. Furthermore, research has shown that
academic self-efficacy in an educational field predicts students’ course choices (Rudasill &
Callahan, 2010). However, so far, no research has tested such causal paths between these
three psychological mechanisms (sense of belonging, academic self-efficacy and course
choices) within the same study. Thus, the second goal of the present research is to examine
within the same study how an academic culture promoting self-enhancement values may
affect women’s sense of belonging, self-efficacy, and course choices in both STEM and non-

STEM academic settings.



Overview of the research

Past literature suggested that the culture often promoted in the STEM as well as
brilliance-focused fields emphasizes self-enhancement values (competiveness, ambition, and
dominance) (Hirshfield, 2010; Meyer et al., 2015). However, it remains unclear whether an
individualistic and competitive culture would still have a negative effect outside a STEM or
“brilliance-focused” type of setting. Indeed, in these settings self-enhancement values are
embedded in an already threatening environment, with women being negatively stereotyped
(Bian et al., 2018; Good et al., 2012; Murphy et al., 2007). Therefore, the goal of the present
research is to isolate the effect of values alone on women’s academic experience: first, within
a STEM field but in a course not negatively stereotyped for women (Studies 1 and 2) and
second, within a non-STEM field in a course framed as highly relevant and useful (Study 3).
We argue that depicting self-enhancement values (versus self-transcendence values) as
strongly linked to success in a given academic setting might undermine female students’
expected sense of belonging, which would affect their anticipated self-efficacy, and
ultimately would decrease the likelihood of integrating into the given academic setting, even
if it is presented as highly relevant for their career. In contrast, due to the intrinsic nature of
self-transcendence values, which foster a feeling of acceptance and integration for all
students, both female and male students should report relatively high levels of sense of
belonging, academic self-efficacy and interest in pursuing the presented academic
opportunity in an academic culture depicting success in terms of self-transcendence values.
Such a prediction mirrors the documented findings of men’s positive experience in feminine
occupations (Simpson, 2004). Thus, we hypothesized that assigning high success to self-
enhancement values (as compared to self-transcendence values) would impair female
students’, but not male students’, sense of belonging, academic self-efficacy and academic

choices.



Studies 1 and 2 tested this hypothesis on a population of engineering students. We
considered that our hypothesis would receive stronger support if validated among women
who had chosen a STEM field of study considered as especially prestigious and demanding in
the French higher education system, hence embracing a career perceived as more favorable to
self-enhancement than to self-transcendence values. Indeed, this will demonstrate that the
negative effect of self-enhancement values remains strong even among women who chose
such an orientation. We employed an experimental paradigm designed to minimize for
women the potential social identity threat associated with the setting, by offering engineering
students the opportunity to attend a psychology course. Moreover, in addition to lacking
threatening STEM-related content, psychology is not perceived as a field in which brilliance
is the primary requirement for success (Leslie et al., 2015).

In order to make the decision to participate to the course more consequential, and
thus, increase the ecological validity of our research, Study 3 focused on psychology
students. An institutional ethics committee approved the research protocol. The research
materials and the data sets are available on Open Science Framework:
https://osf.i0/gsy48/?view_only=bc6b0f1583444b9abt4ed252bf971ct7

Study 1
Method

Participants. One hundred-fifteen third-year engineering students were randomly
assigned either to the self-enhancement values condition (19 women and 37 men) or to the
self-transcendence values condition (24 women and 35 men).

Procedure and materials. At the end of a regular class, the participants were told
that their engineering school collaborated with the psychology department and that we were
interested in their opinions on the potential implementation of a new psychology course the

following academic year. After the course-description, participants either read that the



students who succeed brilliantly in this course like being the ones making decisions, leading
others, showing their competence and outperforming others (self-enhancement values
condition) or that the students who succeed brilliantly in this course think it is important that
all persons be treated equally, and like helping other students and listening to other people’s
different opinions even if they do not agree (self-transcendence values condition).

To ensure that the participants read and understood the text, they had to write down
four adjectives that, in their opinion, characterized students who succeeded in this course.
Next, they completed the 7-item sense of belonging scale (e.g., I could really be myself in this
class, 1 = not at all true to 5 = completely true, o = .88 adapted from Goodenow,1993), and
the 7-item academic self-efficacy scale (e.g., I'm certain I can master the skills taught in this
class; 1 = totally disagree to 7 = totally agree; a = .91, adapted from Midgley et al., 2000).
Finally, the participants reported the likelihood of enrolling in this class the following
academic year (i.e., “If the class were implemented the following academic year, would you
enroll?”; 1 =not at all likely to 10 = very likely).

Results and Discussion

Manipulation check.

Three blind judges estimated the extent to which each series of adjectives provided by
the participants referred to self-enhancement values and self-transcendence values (1 = not at
all; 7 = totally). The Cronbach’s alpha coefficient showed good interrater reliability for both
self-transcendence (a = .93) and self-enhancement (a = .84) ratings; therefore, the three
judges’ ratings were averaged to obtain a global score for self-transcendence (M = 4.54, SD =
2.22) and self-enhancement (M = 4.28, SD = 1.84). Confirming that our manipulation
worked, the adjectives provided in the self-enhancement values condition (M = 5.81, SE =
0.15) were indeed considered to refer to self-enhancement values to a significantly greater

extent than those provided by the students in the self-transcendence values condition (M =
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2.86, SE =0.14), F(1, 112) =204.48, p <.001. Conversely, the adjectives provided in the
self-transcendence values condition (M = 6.11, SE = 0.20) were considered to refer to self-
transcendence values to a significantly greater extent than the adjectives provided by the
students in the self-enhancement values condition (M = 2.85, SE = 0.20), F(1, 112) =135.13,
p <.001.

Overview of the analyses.

We conducted regression analyses to test our hypotheses. The regression model
contained three predictors: condition (coded -1 for the self-transcendence values condition
and +1 for the self-enhancement values condition), gender (coded +1 for men and -1 for
women), and condition x gender.

Sense of belonging. Regressing the sense of belonging scores on the predictors
revealed a significant effect of condition, B = -0.21, 95% CI [-0.37, -0.05], F(1, 110) = 6.60,
p =.012, n,> = .06. When led to believe that success in the course was achieved through self-
enhancement values (M = 2.96, SE = 0.12), the participants expected a lower sense of
belonging than when led to believe that succeeding involved the endorsement of self-
transcendence values (M = 3.38, SE = 0.11). The main effect of gender was not significant, B
=0.10, 95% CI [-0.06, 0.26], F(1, 110) = 1.40, p = .239, np*> = .01. More importantly, the
effect of condition was qualified by a significant condition x gender interaction effect, B =
0.19, 95% CI1[0.03, 0.35], F(1, 110) =5.37, p = .022, ny*> = .05 (Figure 1). Analyses of simple
effects indicated that the women anticipated a significantly greater sense of belonging in the
self-transcendence condition than in the self-enhancement condition, B = -0.40, 95% CI [-
0.66, -0.14], F(1, 110) = 9.54, p = .003, np* = .08, whereas the men anticipated approximately
the same sense of belonging across the two conditions, F'< 1, p =. 838, ns. In the self-
enhancement values condition, the women expected a significantly lesser sense of belonging

than male students, B = 0.29, 95% CI [0.05, 0.52], F(1, 110) = 5.80, p = .018, ny*> = .05,
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whereas in the self-transcendence values condition, female and male students did not
significantly differ regarding their anticipated sense of belonging, F' <1, p = .410, ns.

Academic self-efficacy. Regressing the academic self-efficacy scores on the
predictors revealed that neither the main effect of condition nor the main effect of gender was
significant (/' < 1, p = .382, for condition; F(1, 110) = 1.59, p = .209, for gender). Although
showing the expected means-pattern (Figure 2), the condition x gender interaction effect did
not reach significance, B = 0.20, 95% CI [-0.04, 0.45], F(1, 110) =2.77, p = .099, ny*> = .03.

Likelihood of enrolling in the course. Regressing the likelihood of enrolling scores
on the predictors did not reveal any significant main or interaction effect (ps > .472, ns).

We found that in an experimentally created academic context, linking success to the
endorsement of self-enhancement values (as opposed to self-transcendence values)
undermined female students’, but not male students’, sense of belonging, creating a
significant gender disparity. The effects expected on self-efficacy and likelihood of enrolling
were not significant. One plausible explanation might be that the students’ relatively busy
timetable in engineering school lowered the general probability of choosing to attend a course
that was neither essential nor mandatory for their training program. Furthermore, as we only
had access to the students who attended the class that day, our sample sizes were quite small.
To offset these limitations, we replicated Study 1 with the following methodological
improvements. First, we used a-priori power analyses to determine the number of
participants we needed to make sure we ran a sufficiently powered study. Second, we
included in the description of the training more elements likely to appeal to engineering
students (e.g., information encoding, human — machine interface). Since this modification in
the content may cause the course to be seen as a “male” domain that may be threatening for
women, we decided to assess students’ perception of the course in terms of gender relevance.

Third, because the one-item scale that we used to estimate the likelihood of enrolling in the
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course was quite limited in capturing participants’ overall interest in the course, we improved
the scale by including three more items.

Study 2
Method

Participants. We conducted first a power analysis using G*Power 3 (Faul, Erdfelder,
Lang, & Buchner, 2007) to determine how many participants we needed to achieve 80%
power to detect a small to medium effect (57,° = .04). This analysis suggested that we needed
at least 191 participants. Two hundred thirty-four students from four French engineering
schools completed the study. As detailed below, three participants were excluded due to
manipulation check failure'. The final sample was of 231 participants (Mage = 20.68, SD =
1.89; 57 women and 55 men in the self-enhancement values condition; 54 women and 65
men in the self-transcendence values condition).

Procedure and materials. Eighty-five students took part in the study at the end of a
regular class and 146 completed the study on-line by accessing a Qualtrics link sent by their
faculty”. We used the same experimental paradigm as in Study 1, but with a more
engineering-focused description of the training course, following which the students
completed the sense of belonging (o = .86) and the academic self-efficacy (a = .88) scales.
Next, the participant reported on their interest in enrolling in the course by answering four
items (If the class were implemented the following academic year, I would enroll; I would
like to participate to this training program;, I find this training proposition particularly

interesting; I think that I would not gain anything from this training course”, 1 = not at all

! The results-pattern does not change when the three participants are included in the
analyses.

2 The results-pattern does not change when controlling for the study setting.
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likely, 10 = very likely; a = .93)°. Finally, the participants rated on a 7-point scale whether
the proposed training was intended more for women (response 1), for men (response 7) or
both (response 4).

Results and Discussion

Manipulation check.

Two blind judges evaluated the adjective series. Three participants were excluded
because their adjectives were unrelated to the actual description of the training. The inter-
rater agreement was satisfactory for both self-transcendence (» = .86, p <.001; M =2.96, SD
= 2.12) and self-enhancement ratings (= .91, p <.001; M =2.23, SD = 2.02). Supporting the
efficacy of our manipulation, the adjectives provided in the self-enhancement values
condition (M = 3.26, SE = 0.17 for self-enhancement; M = 1.64, SE = 0.16 for self-
transcendence) were considered to refer to self-enhancement values to a greater extent, F(1,
215) =76.15, p <.001, and to self-transcendence values to a lesser extent, F(1, 215) =
134.52, p <.001, than those provided in the self-transcendence values condition (M = 1.20,
SE = 0.17 for self-enhancement; M = 4.27, SE = 0.16 for self-transcendence).

Perception of the training.

A frequency analysis of this variable (Table 1) revealed that the vast majority of
participants, namely, 89.6% of the total sample, considered that the training was intended for
both men and women (i.e., response 4 on the scale), while 7.8% conveyed a rather gender

neutral evaluation by choosing the responses 3 and 5 on the scale®.

3 A factor analysis conducted on the four items revealed a single factor with an
eigenvalue greater than 1, accounting for 82% of the variance.
* The results-pattern does change when we excluded the five participants who

assessed the course as being intended more for men (responses 5 and 6 on the scale).
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Overview of the analyses. As in Study 1, we contrast-coded our independent
variables (condition: -1 for self-transcendence, +1 for self-enhancement; gender: +1 for men;
-1 for women). Because students’ age correlated with condition, standardized-age and its
interactions with the independent variables were included in the final model (Yzerbyt,
Muller, & Judd, 2004)°. The regression model contained seven predictors: gender, condition,
condition x gender, age, and the three interactions with age.

Sense of belonging. Regressing the sense of belonging scores on the predictors
revealed a significant effect of condition, B = -0.24, 95% CI [-0.34, -0.14], F(1, 223) =23.71,
p <.001, ny? =.10. When led to believe that success in the course was achieved through self-
enhancement values (M = 3.16, SE = 0.07), the participants expected a lower sense of
belonging than when led to believe that succeeding involved the endorsement of self-
transcendence values (M = 3.64, SE = 0.07). The main effect of gender was not significant, B
=0.05, 95% CI [-0.05, 0.15], F(1, 223) = 1.11, p =.292, np*> = .01. As expected, we obtained
a significant condition x gender interaction effect, B = 0.12, 95% CI [0.02, 0.22], F(1, 223) =
5.71, p = .018, np> = .03 (Figure 3). Analyses of simple effects indicated that the female
students anticipated a significantly greater sense of belonging in the self-transcendence
condition than in the self-enhancement condition, B = -0.36, 95% CI [-0.50, -0.22], F(1, 223)
=24.79, p <.001, ny> = .10. The difference was not significant for the male students, B = -
0.12,95% CI[-0.27, 0.01], F(1, 223) = 3.28, p = .071, np? = .01. Furthermore, in the self-
enhancement values condition, women expected a significantly lower sense of belonging than
men did, B =0.17, 95% CI [0.03, 0.31], F(1, 223) =5.63, p =.019, ny* = .03, whereas in the
self-transcendence values condition, female and male students did not significantly differ

regarding their anticipated sense of belonging, F' < 1, p = .333, ns. We also obtained a

> The results-pattern does not change when age was not entered into the model.
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significant interaction between age and condition, B = -0.15, 95% CI [-0.27, -0.04], F(1, 223)
=6.54, p=.011, ny* = .03. In the self-enhancement condition, the older the participants, the
lower their expected sense of belonging, B =-0.22, 95% CI [-0.41, -0.04], F(1, 223) =5.61,p
=.019, np?> = .03. In the self-transcendence condition, age was unrelated to sense of belonging
(p =.267).

Academic self-efficacy. Regressing the academic self-efficacy scores on the
predictors revealed main effects of condition and gender. When led to believe that success in
the course was achieved through self-enhancement values (M =4.51, SE = 0.10), the
participants anticipated lower academic self-efficacy than when led to believe that succeeding
involved the endorsement of self-transcendence values (M = 4.87, SE = 0.09), B =-0.18, 95%
CI [-0.32, -0.04], F(1, 223) = 6.79, p = .010, np*> = .03. Overall, the male students (M = 3.83,
SE = 0.09) anticipated higher academic self-efficacy than the female students (M = 4.55, SE =
0.10), B=0.14, 95% CI [0.004, 0.28], F(1, 223) =4.09, p = .044, ny*> = .02. The condition x
gender interaction effect was significant, B = 0.21, 95% CI [0.07, 0.34], F(1,223)=8.99,p =
.003, np? = .04 (Figure 4). Analyses of the simple effects indicated that the female students
anticipated higher academic self-efficacy in the self-transcendence condition than in the self-
enhancement condition, B = -0.39, 95% CI [-0.58, -0.19], F(1, 223) = 14.79, p <.001. ny* =
.06. The male students anticipated comparably the same academic self-efficacy across the
two conditions (F < 1, p = .775, ns). Moreover, in the self-enhancement values condition, the
women expected lower academic self-efficacy than men did, B = 0.35, 95% CI [0.15, 0.54],
F(1,223)=11.95, p =.001, np> = .05, whereas in the self-transcendence values condition,
female and male students did not significantly differ regarding their expected academic self-
efficacy, F' < 1, p =.479, ns. Finally, although the interaction between age and condition was
significant, B =-0.19, 95% CI [-0.35, -0.02], F(1, 223) = 5.14, p = .024, np*> = .02, the simple

effects of age did not reach significance (p = .119 in the self-enhancement condition; p =.093
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in the self-transcendence condition).

Likelihood of enrolling in the course. Regressing the likelihood of enrolling scores
on the predictors revealed a significant effect of condition, B = -0.54, 95% CI [-0.83, -0.25],
F(1,223)=13.28, p <.001, np> = .06. When led to believe that success in the course was
achieved through self-enhancement values (M = 6.15, SE = 0.21), the participants reported a
lower interest in the course than when led to believe that succeeding involved the
endorsement of self-transcendence values (M = 7.22, SE = 0.20). The main effect of gender
was not significant, F' < 1, p = .531, ns. We obtained a significant condition x gender
interaction effect, B = 0.48, 95% CI [0.19, 0.77], F(1, 223) = 10.78, p = .001, np*> = .05
(Figure 5). Analyses of simple effects indicated that the female students reported a greater
interest in the course in the self-transcendence condition than in the self-enhancement
condition, B =-1.02, 95% CI [-1.44, -0.60], F(1, 223) = 22.59, p <.001, np* = .09, whereas
the male students reported similar interest in the course across the two conditions, F <1, p =
792, ns. In the self-transcendence values condition, women expressed a greater interest in
the course than men did, B =-0.58, 95% CI [-0.97, -0.18], F(1, 223) = 8.08, p =.005, ny* =
.04. This difference was not significant in the self-enhancement values condition, B = 0.39,
95% CI[-0.03, 0.81], F(1, 223) = 3.35, p =.069, np* = .02. A significant interaction between
age and condition was revealed, B = -0.54, 95% CI [-0.88, -0.19], F(1, 223) =9.25, p =.003,
np? = .04. In the self-enhancement condition, the older the participants, the lower their interest
in the course, B = -0.76, 95% CI [-1.31, -0.21], F(1, 223) = 7.36, p = .007, np*> = .03. In the
self-transcendence condition, age was unrelated to likelihood of enrolling (p = .146).

Mediation analyses. To test the hypothesized mediated moderation model (Figure 6),
we used the PROCESS macro for SPSS (Model 6; 5000 bootstrap samples; Hayes, 2018), in
which we entered the interaction term between condition x gender as the X variable, and the

main effects of gender and condition in the covariates window. Age and its interactions with
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the independent variables were also included as covariates. The interaction effects of
condition x gender on likelihood of enrolling (c path) and sense of belonging (a: path) have
already been established as significant. The effect of sense of belonging on academic self-
efficacy, when controlling the condition x gender interaction effect (d21 path), was also
significant, B =0.61, 95% CI [0.45, 0.78], #222) = 7.29, p < .001. Finally, the effect of
academic self-efficacy on likelihood of enrolling, when controlling the effects of sense of
belonging and condition x gender interaction (b2 path), was significant, B = 0.51, 95% CI
[0.25, 0.77], #(221) = 3.91, p < .001, whereas the interaction effect between condition x
gender on likelihood of enrolling (¢’ path) was not, B = 0.23, 95% CI [-0.02, 0.47], #221) =
1.83, p = .068. Moreover, the indirect effect of condition x gender on likelihood of enrolling
through the sense of belonging and academic self-efficacy in the sequence (path ai=dz1+b2)
was significant, B = 0.04, 95% CI [0.01, 0.09].

Taken together, Studies 1 and 2 consistently demonstrated that depicting self-
enhancement values as strongly linked to success undermined female students’, but not male
students’, sense of belonging. Study 2 went further in showing that such an association also
undermined female students’ academic self-efficacy, and interest in the course. Importantly,
the fact that the course proposed to the participants was a psychology course, a field that is
not negatively stereotyped for women and which was not perceived as a male domain,
allowed for an independent test of the effect of values. Finally, we obtained an interesting
result involving students’ age. In an academic culture depicting self-enhancement values as
highly linked to success, the older the students the lower their anticipated sense of belonging
and their interest in the course. This may be explained by the fact that the older the students,
the more they have been exposed to such a culture, generating more avoidance tendencies.
Although this effect applies to both male and female students, it does so in an additive

manner for women only, because, independent of age, they are affected more by the self-
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enhancement culture compared to men.

We argued that similar selection processes should apply to all fields of study. Thus,
even a “social” field of study (e.g., psychology) could develop a culture of achievement
based on self-enhancement values, and thus create a challenging academic context for female
students. Therefore, the goal of Study 3 was to test the generalizability of the findings among
psychology students and to highlight further the academic relevance of the findings.
Moreover, the results of Studies 1 and 2 illustrated that, as expected, male students were
unaffected by whether the achievement culture in the course emphasized self-transcendence
or self-enhancement values. Thus, we conducted Study 3 on female psychology students and
framed the psychology course as highly important for their career.

Study 3
Method

Participants. Based on a medium effect size (1,° = .08), as suggested by the effect
sizes obtained in Study 2 for women, a G*Power 3 analysis (Faul et al., 2007) indicated that
we needed at least 93 participants to achieve 80% power. Ninety-seven first and second year
female psychology students completed the study (43 in the self-enhancement values

condition; 54 in the self-transcendence values condition).

Procedure and materials. We used the same experimental paradigm and framed the
psychology course as highly relevant for today’s job market. Next, students completed the
sense of belonging scale (a = .89), academic self-efficacy scale (o =.91), and estimated their
likelihood of enrolling in this class the following academic year (1 = not at all likely to 10 =
very likely). In order to reinforce the perception of an actual academic choice they were about
to make, the students were asked to report their name and academic identification number.
Results and Discussion

Manipulation check. Three blind judges evaluated the four adjective series with
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satisfying inter-rater agreement for both self-transcendence (o = .93, M = 4.36, SD = 2.28)
and self-enhancement ratings (a = .77, M = 4.35, SD = 1.81). Confirming that our
manipulation worked, the adjectives provided in the self-enhancement values condition (M =
5.96, SE = 0.17) were indeed considered to refer to self-enhancement values to a significantly
greater extent than those provided by the students in the self-transcendence values condition
(M =3.07, SE =0.15), F(1,95) = 167.78, p < .001. Conversely, the adjectives provided in the
self-transcendence values condition (M = 5.98, SE = 0.19) were considered to refer to self-
transcendence values to a significantly greater extent than the adjectives provided by the
students in the self-enhancement values condition (M =2.33, SE = 0.21), F(1,95)=167.82, p
<.001.

Sense of belonging. As in previous studies, we regressed the scores for sense of
belonging on condition (-1 for the self-transcendence values condition; +1 for the self-
enhancement values condition). When led to believe that success in the course was achieved
through self-enhancement values (M = 2.83, SE = 0.13), the participants expected a lower
sense of belonging than when led to believe that succeeding implied endorsing self-
transcendence values (M = 3.53, SE=0.11), B =-0.35, 95% CI [-0.52, -0.18], F(1, 95) =
16.64, p <.001, np? =.15.

Academic self-efficacy. Regressing the scores for academic self-efficacy on condition
revealed that when led to believe that success in the course was achieved through self-
enhancement values (M = 4.05, SE = 0.16), the participants anticipated a lower level of
academic self-efficacy than when led to believe that succeeding implied endorsing self-
transcendence values (M = 4.83, SE = 0.15), B =-0.39, 95% CI [-0.60, -0.17], F(1, 95) =
12.60, p =.001, np? = .12..

Likelihood of enrolling in the course. Regressing the scores of likelihood of

enrolling in the course on condition revealed that when led to believe that success in the
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course was achieved through self-enhancement values (M = 3.93, SE = 0.35), the participants
were less likely to enroll in the course than when led to believe that succeeding implied
endorsing self-transcendence values (M = 5.98, SE = 0.32), B =-1.02, 95% CI [-1.50, -0.56],
F(1,94)=18.78, p < .001, np* = .17.

Mediation analyses: What model best captures the path from condition to
likelihood of enrolling?

We hypothesized that that a culture of achievement based on self-enhancement values
ultimately affects female students’ academic choices through its effect on students’
anticipated sense of belonging and academic self-efficacy. However, given our cross
sectional data, we could not exclude the alternative, that the path from condition to likelihood
of enrolling for the course flows through anticipated academic self-efficacy and expected
sense of belonging (i.e., Model 2). Thus, in order to assess which of the two models better fits
our data, we conducted path analyses using a maximum likelihood (ML) estimator in R. To
test our hypothesis (i.e., Model 1), we ran a model with estimated paths from condition to
sense of belonging, from sense of belonging to academic self-efficacy and from academic
self-efficacy to likelihood of enrolling in the course. Moreover, to show full mediation, we
constrained the direct path from condition to likelihood of enrolling in the course to zero.
Additionally, to depict full meditation of the effect of condition on academic self-efficacy
through sense of belonging, we also constrained the direct path from condition to academic
self-efficacy to zero. Based on previous studies documenting a direct effect of sense of
belonging on academic choices (e.g., Good et al., 2012), we allowed for the direct path from
sense of belonging to likelihood of enrolling to be estimated. Supporting our hypothesis, this

model showed good fit to the data, y*(2) =4.09, p = .130, CFI = .99, RMSEA = .10, 90% CI
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[.00, .25]%, and SRMR = .05 (Figure 7). To test the conceptual alternative model (i.e., Model
2), we shifted the place of sense of belonging with academic self-efficacy. As in Model 1, to
reflect full mediation, the direct path from condition to likelihood of enrolling was set to zero.
Moreover, to mirror Model 1, we set the direct path from condition to sense of belonging to
zero, while allowing for the direct path from academic self-efficacy to likelihood of enrolling
to be estimated’. Model 2 showed poor fit to the data, with a statistically significant y” test,
7(2)=17.66, p=.022.

These complementary sets of analyses support the directionality of our hypothesized
model. Depicting self-enhancement values (as opposed to self-transcendence values) as
strongly linked to success undermined female students’ sense of belonging, academic self-
efficacy, and corresponding choice regarding enrolling in the course. As the course was
framed as a clearly useful and relevant opportunity for their future career, this result
effectively illustrates the dynamic through which, even in a non-STEM field of study, women
opt out of academic possibilities, with a potentially decisive impact on their professional

career, when they perceive that they have to endorse self-enhancement values to succeed.

® It is important to note that the RMSEA tends to be substantially elevated for
correctly specified models with small degree of freedom (Kenny, Kaniskan, & Mccoach,
2015). In fact, the authors recommend completely avoiding computing the RMSEA when
model dfs are small, and particularly when the y* test is not statistically significant, since, in
such a case, we know that the model relatively closely reproduces the data.

7 Given that in the alternative model we did not have a specific prediction about the
degree of mediation for the effect of condition on sense of belonging through academic self-
efficacy, we also ran Model 2b, in which we included a direct path from condition to sense of

belonging. Model 2b also showed relatively poor fit to the data, y*(1) = 2.98, p = .084.
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General Discussion

Women’s academic attainment in higher education is qualified by a certain paradox.
Despite the fact that a higher proportion of women than men attend university, women’s
psychological experience in various academic contexts is qualified by decreased sense of
belonging, and academic self-efficacy, even in non-STEM settings, contradicting
interpretations in terms of social identify threat only (e.g., Harackiewicz et al., 2015; Sommet
et al., 2013). We proposed that a possible explanation may be located at a cultural level,
namely in the emergence, within an increasingly selective higher education system, of an
achievement culture based on self-enhancement values.

Because of gender differences in the endorsement of self-enhancement values
(Schwartz & Rubel-Lifschitz, 2009; Schwartz & Rubel, 2005), we expected that an academic
setting depicting success in terms of self-enhancement values (as opposed to self-
transcendence values) would diminish female students’ sense of belonging, academic self-
efficacy and interest in pursuing the given academic course. Indeed, we showed that
independent of fields, STEM (Studies 1 and 2) or non-STEM (Study 3), an academic culture
depicting self-enhancement values as highly linked to success had a negative impact on
female students’ psychological academic experience through sense of belonging (the three
studies), self-efficacy and academic choices (Studies 2 and 3). This is important because even
a “social” field of study, in which the specific goals afforded by the future career (e.g., being
a psychologist, hence helping people), may be close to self-transcendence values, could still
develop a culture of achievement based on self-enhancement values. This may be the case
because similar selection processes apply to all fields of study, STEM or social sciences
(Darnon et al., 2009). Moreover, by presenting female engineering students with a course that
does not pose a particular threat to their gender identity, we assured that the effect is due to

the value-mismatch. Thus, our findings nicely disentangled the effect of values from the
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effect of social identity threat, which are relatively intertwined in the literature. Furthermore,
we extended the goals congruency hypothesis (Diekman et al., 2011) by highlighting a
complementary academic dynamic in which the concept of values is essential, but which is
orthogonal to the students’ primary choices for specific fields of study. In other words, both
students who chose either a STEM-related or a female-dominated field of study may be
confronted during their studies with a culture of success emphasizing self-enhancement
values. Understanding how students navigate this climate is of particular importance. Thus,
an additional contribution of the present results is to depict the psychological mechanism
underlying students’ academic choices. Based on the literature (Rudasill & Callahan, 2010;
Walton et al., 2012), we construed a mediational process engaging as key variables sense of
belonging and academic self-efficacy. Although the cross-sectional nature of our data
demands caution, the various statistical techniques employed support the idea of sense of
belonging affecting academic self-efficacy, which ultimately shapes students’ interest in
different academic courses. The effect on self-efficacy, which was modeled as fully mediated
by sense of belonging, is particularly interesting since it reveals that women’s belief in their
capacity to master academic tasks and obtain successful results is affected by cultural features
of the setting unrelated to the actual content of the course.

Limitations and perspectives

In the current research, we argue that self-enhancement values are associated with a
high level of academic success, notably because of the selection function inherent in the
functioning of the higher education system. However, we have not fully addressed the direct
causal relationship between the selection practices of the university and the perception of the
academic culture as being based on self-enhancement values. For instance, showing that the
link between self-enhancement values and academic success is stronger when the type of

evaluation in the course is based on relative performance as opposed to personal
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improvement (Smeding, Darnon, Souchal, Toczek-Capelle, & Butera, 2013) or in fields
practicing numerus clausus (Sommet et al., 2013) would nicely test this relationship.

Despite these limitations, our findings have significant practical implications. In
particular, given the selection processes that take place in most European academic systems
(e.g., France, Belgium, Switzerland) all throughout the undergraduate level, an academic
culture in which self-enhancement values are emphasized is rather common, even in a non-
STEM field of study. For example, the fact that a program is “highly competitive” is often
presented as an argument to support its quality. Such messages imply a display of self-
enhancement values and, as suggested by our findings, could prevent female students from
taking full advantage of their academic opportunities, even in a field stereotypically in
accordance with their predominant values and goals. This is particularly important because it
suggests that all things being equal, women may have a more challenging academic
experience, even if they perform as well as their male counterparts (e.g., Harackiewicz et al.,
2014, 2015). Women’s generally good performance in college may minimize and even
conceal their more subjective experience in terms of sense of belonging or self-efficacy, with
significant downstream consequences for their academic choices during their academic years.

Finally, in the spirit of self-transcendence values, higher educational institutions could
certainly gain from implementing collaborative projects framed with a prosocial purpose. For
example, the opportunity of working together toward common ends was found to increase
motivation for challenging tasks, as well as greater interest in and enjoyment of the task
(Butler & Walton, 2013; Carr & Walton, 2014). Our results suggest that such collaborative

projects might also provide all students with a more positive academic experience.
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