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| ABSTRACT 

Adolescents’ future-oriented occupational aspirations play a pivotal role in shaping educational outcomes, and are related to 

their educational trajectories and socio-economic achievements. Students who envision high-status careers often exhibit 

stronger intrinsic motivation to master challenging subjects like math. However, math anxiety may impair working memory 

capacity and result in diminished in math performance. Cultural context plays a significant role in shaping students’ expected 

occupational status and math achievement, including performance in math. This study utilized a cross-cultural survey dataset 

covering 199,018 15-year-old adolescents from 53 countries to explore the relationship between the expected occupation status 

(BSMJ) of adolescents and their math anxiety as well as math performance. And explored the moderating effect of flexibility-

monumentalism (FM) at the national level. The results show that: (1) BSMJ significantly predicts math performance. Importantly, 

these associations are stronger in higher flexibility countries. (2) BSMJ significantly predicts math anxiety and these associations 

are stronger in higher monumentalism countries. (3) Math anxiety significantly predicts math performance and these 

associations are also stronger in higher monumentalism countries. The study has implications for global education policy, 

particularly in designing systems that better support aspiration-actualization pathways for youth across diverse sociocultural 

contexts. 
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1. Introduction 

Individual differences in temporal orientation—toward the past, present, or future—can profoundly shape motivation, cognition, 

and emotion (Zimbardo & Boyd, 1999; Pawlak & Moustafa, 2023). Among adolescents, future-oriented thinking is especially 

important, including career paths and academic trajectories. In the expectancy-value framework, career expectations are driven 

by both perceived competence and subjective task value, which in turn affect academic behavior and performance (Lauermann 

et al., 2017). Higher career aspirations are consistently associated with better academic outcomes, especially in math, a domain 

often linked to prestige and future income (Lauermann et al., 2017; Seginer & Shoyer, 2012; Nurmi, 1991). 

 

Compared to other subjects, mathematics might be more challenging for a larger proportion of students worldwide (Wang & 

Wang, 2023). Despite high aspirations, barriers such as math anxiety—can undermine math performance (OECD, 2019). Math 

anxiety negatively correlates with math achievement and serves as a psychological barrier to fulfilling occupational goals that 

require strong quantitative skills (Semeraro et al., 2020; Zhou et al., 2020). Studies have shown that students who experience 

anxiety about math are less confident, avoid math-related tasks, and are less likely to pursue STEM careers (Lauermann et al., 

2017; Christy & Mythili, 2020). Moreover, cultural and societal contexts shape the way youth formulate and act on occupational 

expectations. For example, Minkov and Kaasa’s (2022) flexibility–monumentalism index reflects cultural variation in how societies 

encourage adaptation versus adherence to traditions. Students in flexible cultures may be more open to adjusting their 



Expected Occupation Status, Math Anxiety and Performance: A Cross-National Multilevel Analysis of PISA 2022 

Page | 18  

aspirations based on perceived opportunity structures, whereas those in monumental cultures may adopt more rigid and 

idealized occupational goals (Minkov & Kaasa, 2022). 

 

Therefore, understanding the interplay between adolescents’ expected occupational status, emotional factors like math anxiety, 

math outcomes, and cultural context offers a multidimensional perspective on youth development. This aligns closely with 

Zimbardo’s later work on how temporal framing shapes human thought and behavior—not as fleeting mental states but as core 

components of personality (Zimbardo & Boyd, 1999). This study seeks to examine these relationships using PISA 2022 data, 

situating findings within both psychological theory and cross-national cultural variation. 

 

1.1. BSMJ and Math Performance 

Future-oriented thinking and clear occupational goals tend to increase students’ academic engagement and persistence, 

especially in cognitively demanding subjects such as math (Trommsdorff et al, 1979). Students’ expected occupational status, 

such as the BSMJ variable in PISA (based on ISEI codes), has been found to be a meaningful predictor of math performance, 

including math achievement (OECD, 2019; Lauermann et al., 2017). According to expectancy-value theory, adolescents’ academic 

motivation and achievement are influenced by their expectations for future success and the value they attach to academic tasks, 

which are shaped by anticipated career paths (Eccles & Wigfield, 2002). In addition, students with a strong future time 

perspective are more likely to value  performance as a step toward their occupational goals. Such students are less likely to 

engage in risky behaviors and more likely to engage in future-oriented planning, both of which correlate positively with 

academic success, particularly in math (Bowles, 2008). Future orientation also predicts students’ perceptions of the utility of 

math, which is a critical factor in subject-specific academic achievement (Nurmi, 1989). When students see math as central to 

reaching their career goals, they are more likely to persist in math courses and achieve higher scores. In contrast, students with 

vague or low-status occupational expectations tend to display lower math learning motivation, leading to poorer math 

outcomes. 

 

1.2. BSMJ, Math anxiety and Math Performance 

From the perspective of expectancy–value theory, math anxiety tends to arise when students highly value success in math but 

have low expectations for their ability, leading to emotional conflict and stress (Eccles & Wigfield, 2002; Selkirk et al., 2011; 

Semeraro et al., 2020; Zhou et al., 2020). In this framework, students who aim for high-status careers (high BSMJ) but lack 

confidence in math are especially vulnerable to developing anxiety symptoms when facing math-related tasks. Math-related 

occupational goals may thus serve as a double-edged sword: they can either motivate achievement or exacerbate anxiety, 

depending on students’ academic self-concept (Lauermann et al., 2017; Christy & Mythili, 2020; Kyttälä & Björn, 2010). For 

instance, research by Lauermann, Tsai & Eccles (2017) found that adolescents with high math-related career aspirations who also 

held low math self-efficacy reported elevated stress and disengagement from math activities over time. However, there are also 

studies suggest that students with high occupational aspirations often perceive math as instrumental to achieving future goals, 

which can reduce avoidance tendencies and, in some cases, math anxiety , ultimately improving math performance(Luttenberger 

et al., 2018; Diaconu-Gherasim et al., 2023). 

 

Math anxiety (ANXMAT) has consistently been shown to have a negative effect on math performance among adolescents, 

making it a significant psychological barrier to achievement in this domain (e.g. Zhou et al., 2020; Ashcraft & Moore, 2009; 

Hembree, 1990; Foley et al., 2017). Firstly, high levels of math anxiety are associated with lower math grades and reduced 

engagement with math-related tasks. For instance, Schmitz et al. (2023) found that adolescents with strong associations between 

math and failure not only reported higher math anxiety but also had significantly lower math grades and exhibited more 

avoidance behaviors toward math tasks. Secondly, neurocognitive mechanisms also play a role. Thirdly, working memory and 

self-concept have been shown to mediate the relationship between math anxiety and performance (Ashcraft & Moore, 2009). 

According to attentional control theory (Eysenck et al., 2007; Eysenck & Derakshan, 2011), anxiety consumes limited working 

memory resources, thereby reducing the cognitive capacity available for the demanding task of mathematical problem-solving 

(Ashcraft & Kirk, 2001). Justicia-Galiano et al. (2017) demonstrated that students with higher math anxiety often exhibit reduced 

working memory capacity and lower math self-concept, both of which contribute to poorer performance. Luttenberger et al. 

(2018) emphasized that this pattern holds globally and has significant implications for education systems aiming to improve 

STEM outcomes. 

 

1.3. Societal level differences 

The relationship between students’ expected occupational status, math anxiety and math performance is not uniform across 

countries—it is moderated by cultural value systems. One of the most influential cultural dimensions in this context is the 

flexibility-monumentalism axis introduced by Minkov et al., (2018a). The flexibility-monumentalism dimension, derived from the 

revised Minkov-Hofstede cultural model, captures societal preferences for adaptability versus rigid adherence to traditions and 

status hierarchies (Minkov et al., 2018a; Minkov et al., 2018b; Minkov & Kaasa, 2022). And it also captures the extent to which a 
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culture emphasizes adaptability, humility, and self-improvement (flexibility) versus pride, tradition, and the preservation of self-

image (monumentalism; Minkov & Kaasa, 2022). Similarly, Minkov (2008) found that monumentalism is linked with self-beliefs 

but can hinder optimal academic functioning. Countries scoring higher in flexibility consistently outperform those with higher 

monumentalism scores in international assessments such as PISA and TIMSS (Minkov & Kaasa, 2021). Thus, The moderating role 

of FM is especially relevant when analyzing the effects of BSMJ on students’ math anxiety and math outcomes. 

 

1.3.1 Culture, BSMJ, and math performance 

Research shows that flexibility cultures are associated with higher national educational achievement, particularly in math and 

science. For example, data from 54 countries indicated that flexibility predicts academic success more strongly than other 

cultural dimensions, including the original LTO (Minkov et al., 2018a). This cultural orientation may influence BSMJ by promoting 

future-oriented academic beliefs and encouraging students to value effort and long-term rewards (Minkov et al., 2018a). 

Furthermore, national differences in flexibility-monumentalism also predict the prevalence of future-oriented cognitive styles, 

which are central to forming high BSMJ beliefs. For instance, cross-cultural research has shown that future time orientation—a 

concept closely tied to flexibility—varies by culture and influences how adolescents estimate the probability of future academic 

and occupational success (Lee et al., 2017). Importantly, cultures high in monumentalism may inhibit BSMJ by reinforcing fixed 

traits and inherited social status, which may diminish beliefs in individual agency and effort in academic domains. This, in turn, 

could reduce motivation to engage with challenging subjects like math (Seginer & Halabi, 1991). 

 

1.3.2 Culture, BSMJ and ANXMAT 

The interaction between individual future orientation and math anxiety is embedded within the broader cultural context, 

particularly societal flexibility versus monumentalism. Flexibility as a cultural orientation—emphasizing adaptability, openness to 

change, and self-improvement—may shape how adolescents internalize academic expectations and manage stress, such as math 

anxiety (Zheng et al., 2024). Students in societies with greater cultural flexibility may experience reduced performance pressure 

and emotional rigidity, which can mitigate the internalization of fear related to math, thereby lowering math anxiety levels 

(Hauser et al., 2015). Conversely, monumentalism—characterized by reverence for tradition, moral rigidity, and the idealization of 

the past—may inhibit adaptive coping and contribute to increased math anxiety, especially among students who deviate from 

perceived societal norms (Ang et al., 2009; Kyttälä & Björn, 2010). Cultural flexibility has also been shown to interact with 

adolescents’ math identity development and goal orientation. Cultural support for flexible cognitive styles can protect against 

the internalization of failure-related beliefs that often exacerbate math anxiety (Cipora et al., 2015). In cultures that support 

future-oriented thinking and flexible educational trajectories, students may develop more positive expectations and fewer 

maladaptive emotional responses such as math anxiety (Carey et al., 2023). 

 

1.3.3 Culture, ANXMAT and math performance 

A comparative study by Engelhard (1990) across the U.S. and Thailand revealed that although math anxiety predicted lower math 

scores in both countries, the strength of the effect differed by cultural context, suggesting that societal values (e.g., deference to 

authority, tolerance of failure) influence how anxiety translates into outcomes. Societies high in flexibility tend to emphasize 

adaptability, self-improvement, and emotional openness, which can reduce the stigmatization of academic failure and enhance 

students’ emotional regulation in stressful subjects like math (Zheng et al., 2024). In contrast, cultures characterized by 

monumentalism—where self-stability, honor, and tradition are emphasized—may amplify students’ fear of academic failure and 

reduce their willingness to express or cope with negative emotions, thereby increasing math anxiety and suppressing 

performance outcomes (Minkov et al., 2018a). Monumentalist cultures may stigmatize underachievement or emotional 

disclosure, indirectly reinforcing perfectionist ideals that exacerbate math-related anxiety (Matthews, 2018; Schmitz et al., 2023). 

Empirical research confirms that math anxiety is negatively correlated with math performance, and this relationship is moderated 

by cultural context. For example, in more flexible societies, the negative impact of math anxiety on achievement is attenuated, 

possibly due to more adaptive instructional practices and greater acceptance of academic struggle as part of learning (Mejía-

Rodríguez & Kyriakides, 2023). These cultural climates may foster self-efficacy and resilience, buffering the adverse effects of 

anxiety on performance. 

 

1.4. This study 

This study aims to explore the mediating role of math anxiety in the relationship between BSMJ and math performance. While 

prior work has separately linked future occupational expectations to anxiety (Ahmed, 2018), and academic anxiety to 

performance (Zhou et al., 2020), few studies have tested these variables within a single integrated model. Moreover, there is 

growing evidence that cultural context influences both future expectations and math-related emotional responses (Ang et al., 

2009; Stoet & Geary, 2022). Therefore, this study adopts a multilevel and cross-cultural perspective to examine how societal and 

cultural factors may moderate the hypothesized mediation pathways between BSMJ, ANXMAT, and math performance. 
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Based on extant literature we proposed the following hypotheses: BSMJ (X) among adolescents enhances math performance (Y; 

H1a), and decrease ANXMAT  (M; H1b). ANXMAT (M) mediates the association between BSMJ (X) and math performance (Y; H2). 

FM (W) has a moderating effect on the first stage of the mediating effect of X→M→Y. Specifically, in flexibility (vs. 

monumentalism) cultures, adolescents’ BSMJ is more likely to decrease ANXMAT (H3a). FM (W) has a moderating effect on the 

second stage of the mediating effect of X→M→Y. Specifically, in flexibility (vs. monumentalism) cultures, ANXMAT lead to a lower 

math performance (H3b). FM (W) has a moderating effect on the direct effect of X on Y. Specifically, in flexibility (vs. 

monumentalism) cultures, adolescents’ BSMJ can more strongly enhance their math performance (H3c). 

 

The conceptual framework of the hypothetical multi-level structural equation model (MSEM) is shown in Figure 1. The model is a 

random intercept-random slope model. The first level variables are BSMJ, ANXMAT, and math performance, and the second level 

variable is FM and GDP. 
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Figure 1. Relationships among research variables 

 

2. Method 

2.1. Data and participants 

Data for this study was obtained from the 2022 PISA survey (OECD, 2023). 199, 018 15-year-old adolescents (Mage = 15.79 

years, SD = 0.29) from 53 countries were retained in our dataset, including 106,282 girls (53.4%) and 92,736 boys (46.6%). 

 

2.2. Individual-level variables 

BSMJ. Students’ responses about what kind of job they expect to have when they are about 30 years old were human-coded 

based the ISCO-08 classification system, resulting in the index “Expected Occupation (OCOD3)”. These ISCO codes were then 

mapped to the international socioeconomic index of occupational status (ISEI) in variable BSMJ. 

 

Math anxiety (ANXMAT) . Students’ ratings of their agreement with statements about a range of attitudes towards math (e.g., 

“I often worry that it will be difficult for me in math classes.”, “I feel anxious about failing in math.”) were scaled into the index of 

“math anxiety”. Each of the six items included in this scale had four response options (“Strongly agree”, “Agree”, “Disagree”, 

“Strongly disagree”).  The Cronbach’s α for these items was 0.854. 

 

Math performance. Math performance is indicated by the plausible value of math. Higher scores indicate better math 

performance. 

 

Age and gender (1 = female, 2 = male) were used as individual-level covariates. 

 

2.3. Country-level variables 

Flexibility-monumentalism (FM). The flexibility-monumentalism score of each country/society was taken from the Minkov-

Hofstede model (Minkov & Kaasa, 2022). Higher scores indicated stronger societal flexibility. 

 

GDP. The 2022 GDP per capita for each country, obtained from the World Bank, serving as a core indicator of economic 

development, was used as the country-level covariate. 

MATH 

Within model 

(Level 1) 

Between model 
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3. Results 

The correlations between key variables see Table 1. Before the analysis, we ran an empty model, yielding an intraclass correlation 

coefficient of 0.283, which means multilevel linear analysis can be performed. 

 

 BSMJ Age Gender ANXMAT  MATH 

BSMJ 1 .010** -.175** -.024** .176** 

Age .010** 1 -.003 .013** .021** 

Gender -.175** -.003 1 -.161** .088** 

ANXMAT -.024** .013** -.161** 1 -.257** 

MATH .176** .021** .088** -.257** 1 

Note. * = p< 0.05, ** = p< 0.01; BSMJ = Expected occupation status; ANXMAT = Math anxiety; MATH = math performance; 

 

In MSEM model we first analyzed the moderating effect of FM at the first stage of the X→M→Y pathway, namely the effect of M 

on X (Table 1). Here BSMJ (X), ANXMAT (M), and math performance (Y) are level-1 variables. FM (W) is a moderator at level-2. 

The results show: (1) at level-1, BSMJ, Age and Gender all have significant positive effects on math performance; ANXMAT has 

significant negative effect on math performance. (2) Gender has significant negative effect on ANXMAT. (3) the moderating 

effect of FM is significant, indicating that in flexibility (vs. monumentalism) cultures, adolescents’ BSMJ (X) is more likely to 

decrease ANXMAT (M). (4) FM has a significant negative effect on ANXMAT and significant positive effect on math performance. 

(5) GDP has a significant effect on ANXMAT and math performance. 

 

Table 1 Moderation effect of FM in the path X→M in MSEM 

 Estimate S.E. Est./S.E. Two-tailed p 

Within-group effects (level -1) 

MATH  on     

ANXMAT -16.851 0.647 -26.052 0.000 

BSMJ 1.234 0.071 17.474 0.000 

Age 10.525  1.048 10.041 0.000 

Gender 16.077 1.009  15.931 0.000 

     

ANXMAT  on     

Age 0.000 0.011 0.018 0.986 

Gender -0.402 0.023 -17.469 0.000 

Residual Variances     

ANXMAT 1.241 0.026 47.092 0.000 

MATH 6275.558 186.846 33.587 0.000 

     

Between-group effects (level -2) 

S  on     

FM -0.001 0.000 -2.388 0.017 

ANXMAT  on     

FM -0.116 0.033 -3.546 0.000 

logGDP 0.001 0.000 4.586 0.000 

MATH  on     

FM 43.082 4.298 10.023 0.000 

LogGDP 0.049 0.020 2.485 0.013 

Residual Variances     

ANXMAT 0.031  0.006 5.450 0.000 

MATH 973.017 217.096 4.482 0.000 

S 0.000 0.000 4.210 0.000 

Note. Estimate = Standardized coefficient (β); BSMJ = Expected occupation status; ANXMAT = Math anxiety; MATH = math 

performance; FM = flexibility-monumentalism; GDP = GDP per capita; two-tailed p value. 
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Second, we analyzed the moderating effect of FM in the second stage of the X→M→Y pathway (Table 2). Here BSMJ (X), 

ANXMAT (M), and math performance (Y) are level-1 variables, and FM(W) is a moderator at level-2. The results show: (1) at level-

1, BSMJ and Gender all have significant negative effects on ANXMAT; BSMJ, Age and Gender has significant positive effect on 

math performance. (2) Gender has significant negative effect on ANXMAT. (3) the moderating effect of FM is significant, 

indicating that in flexibility (vs. monumentalism) cultures, adolescents’ ANXMAT (X) is more likely to decrease math 

performance(M). (4) FM and GDP has a significant positive effect on math performance. 

 

Table 2 Moderation effect of FM in the path M→Y in MSEM 

 Estimate 
S.E

. 

Est

./S.E. 

Two-

tailed p 

Within-group effects (level -1)  

ANXMAT on     

BSMJ -0.004 0.0

00 

-

12.682 

0.000 

Gender -0.403 0.0

23 

-

17.523 

0.000 

Age 0.000 0.0

12 

-

0.020 

0.984 

     

MATH on     

BSMJ 1.227 0.0

71 

17.

372 

0.000 

Gender 15.683 1.0

15 

15.

453 

0.000 

Age 10.531 1.0

44 

10.

086 

0.000 

Residual Variances     

ANXMAT 1.242 0.0

26 

47.

084 

0.000 

MATH 6249.628 18

7.947 

33.

252 

0.000 

     

Between-group effects (level -2) 

S  on     

FM -2.975 0.5

34 

-

5.567 

0.000 

MATH  on     

FM 41.956 4.4

23 

9.4

85 

0.000 

logGDP 0.064 0.0

18 

3.6

21 

0.000 

Residual Variances     

MATH 990.894 22

7.369 

4.3

58 

0.000 

S  15.191 3.0

52 

4.9

78 

0.000 

Note. Estimate = Standardized coefficient (β); BSMJ = Expected occupation status; ANXMAT = Math anxiety; MATH = math 

performance; FM = flexibility-monumentalism; GDP = GDP per capita; two-tailed p value. 

 

Third, we examine whether FM moderate the direct effect (namely Y on X) in our MSEM model (Table 3). Here BSMJ (X), ANXMAT 

(M), and math performance (Y) are level-1 variables, and FM (W) is a moderator at level-2. The results show: (1) at level-1, 

ANXMAT has significant negative effects on math performance; Age and Gender has significant positive effect on math 

performance. (2) Gender has significant negative effect on ANXMAT. (3) the moderating effect of FM is significant, indicating that 

in flexibility (vs. monumentalism) cultures, adolescents’ BSMJ (X) is more likely to increase math performance(M). (4) FM and GDP 

has a significant positive effect on math performance. 
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Table 3. Moderation effect of FM in the path X→Y in MSEM 

 Estimate 
S.E

. 

Est

./S.E. 

Two-

tailed p 

Within-group effects (level -1)  

MATH on     

ANXMAT (S) -16.781 0.6

50 

-

25.834 

0.000 

Gender 15.959 1.0

26 

15.

560 

0.000 

Age 10.376 1.0

34 

10.

037 

0.000 

     

ANXMAT on     

Gender -0.373 0.0

22 

-

16.987 

0.000 

Age -0.001 0.0

11 

-

0.073 

0.942 

Residual 

Variances 

    

ANXMAT 1.248 0.0

27 

46.

812 

0.000 

MATH 6208.833 18

7.315 

33.

147 

0.000 

     

Between-group effects (level -2) 

S  on     

FM 0.243 0.0

53 

4.5

74 

0.000 

MATH  on     

FM 41.784 4.3

72 

9.5

57 

0.000 

logGDP 0.120 0.0

19 

6.1

85 

0.000 

Residual 

Variances 

    

MATH 989.096 21

8.891 

4.5

19 

0.000 

S 0.136 0.0

27 

5.0

51 

0.000 

Note. Estimate = Standardized coefficient (β); BSMJ = Expected occupation status; ANXMAT = Math anxiety; MATH = math 

performance; FM = flexibility-monumentalism; GDP = GDP per capita; two-tailed p value. 

 

4. Discussion 

The present study aimed to examine the mediating role of math anxiety (ANXMAT) in the relationship between expected 

occupation (BSMJ) and math performance among adolescents across a larger-scale and nationally representative sample, as well 

as how these associations are moderated by national-level cultural (flexibility–monumentalism) contexts. The multilevel analysis 

revealed several notable findings that align with, and extend, existing psychological and cross-cultural theories. 

 

This study Consistent with our hypotheses (H1a, H1b, H2), three key relationships emerged: (1) BSMJ positively predicts math 

performance, (2) BSMJ negatively predicts ANXMAT, (3) ANXMAT negatively predicts math performance, (4)ANXMAT mediates 

the association between BSMJ and math performance. As previous studies have shown, adolescents who anticipate future 

careers involving math tend to perform better academically due to heightened motivation and long-term goal setting 

(Lauermann et al., 2017; Wang & Degol, 2013). These findings align with expectancy–value theory, which posits that students’ 

beliefs about their abilities and future success influence academic achievement (Lauermann et al., 2017). Adolescents who hold a 

strong belief in their capacity to control outcomes tend to report lower levels of anxiety in math contexts. Future orientation, 

particularly confidence in one’s career or academic trajectory, has been associated with reduced anxiety and depression in 
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adolescents (Lee, 2022). Moreover, career decidedness and self-determined goals can buffer against math-related anxiety, as 

students perceive a clearer connection between present efforts and future success (McCormick & Jung, 2011). Thus, adolescents 

with strong BSMJ may experience less anxiety due to a more coherent and motivated academic identity. There is robust evidence 

showing that math anxiety significantly impairs performance. Anxiety interferes with working memory and cognitive processing, 

which are critical for solving mathematical problems (Kyttälä & Björn, 2010). High levels of ANXMAT have been linked to 

avoidance of challenging tasks, lower confidence, and ultimately lower achievement (Mews & Pöge, 2019). Importantly, even 

students with strong math skills may underperform when anxiety is high, highlighting the broad impact of emotional factors on 

cognitive outcomes (Kyttälä & Björn, 2010). Together, these findings suggest that adolescents who believe in their ability to 

shape their BSMJ are less likely to experience debilitating math anxiety, which in turn facilitates better performance in math. 

Math anxiety thus functions as a key emotional mechanism mediating the influence of BSMJ on math performance. 

 

Consistent with hypothesis 3a, in flexibility (vs. monumentalism) cultures, adolescents’ BSMJ is more likely to decrease math 

anxiety. In flexible societies, adolescents are more likely to internalize cultural norms that promote change, self-direction, and 

emotional adaptability, which may facilitate the translation of broad-scope job motivation into reduced math anxiety, including 

math anxiety. Cultural flexibility has been linked to greater cognitive adaptability and coping skills, both of which are protective 

against anxiety (Minkov et al., 2018a; Minkov & Kaasa, 2022; Wei et al., 2019; Cheng et al., 2014). Adolescents in such contexts 

may perceive educational aspirations as achievable and under their control, reducing the anxiety associated with academic 

evaluations (Seginer, 2019). On the other hand, in monumentalism-oriented cultures where identity and expectations are rigid 

and highly normative, the pressure to succeed in line with socially prescribed futures can increase anxiety (Minkov et al., 2018a). 

Adolescents with strong BSMJ in these cultures may face conflicting demands between personal aspirations and collective ideals, 

heightening stress and negative affect (Seginer & Halabi, 1991). Consequently, the protective effect of BSMJ on ANXMAT may be 

dampened or even reversed in these cultural contexts. 

 

Consistent with hypothesis 3b, in flexibility (vs. monumentalism) cultures, ANXMAT lead to a lower math performance. A growing 

body of cross-cultural research suggests that the cultural dimension of flexibility versus monumentalism plays a moderating role 

in the relationship between math anxiety (ANXMAT) and math performance. Specifically, in cultures high in flexibility—those 

emphasizing adaptability, humility, and self-improvement—students may be better equipped to manage math-related anxiety 

and maintain stronger math outcomes. Math anxiety has been consistently found to negatively predict math performance, often 

by interfering with working memory and cognitive efficiency (Zhang et al., 2019; Skaalvik, 2018). The link is especially strong in 

high-performing or high-anxiety contexts, which can exacerbate self-doubt and lead to performance decrements even in 

students with high mathematical aptitude (Weissgerber et al., 2022). Flexibility as a cultural trait may mitigate this negative 

impact by fostering adaptive coping strategies, a growth mindset, and openness to self-regulation, all of which reduce the 

psychological burden of failure and performance pressure (Zheng et al., 2024). For example, in societies with higher flexibility, 

adolescents tend to exhibit greater cognitive and emotional resilience, which correlates with lower math anxiety and better math 

outcomes (Güner & Gökçe, 2021). Recent cross-national findings support this interaction: the detrimental effects of math anxiety 

on performance were more pronounced in cultures lower in societal flexibility, where personal failure is less tolerated and 

identity is tied more closely to social roles and success (Mejía-Rodríguez & Kyriakides, 2023). Conversely, in more flexible 

societies, students may be more likely to interpret setbacks as opportunities for growth rather than as fixed indicators of 

personal inadequacy (Cipora et al., 2015). 

 

Consistent with hypothesis 3c, our findings reveal that national culture, particularly the dimension of flexibility-monumentalism , 

moderates the relationship between adolescents’ BSMJ and math performance. Specifically, in flexibility-oriented cultures, the 

positive effect of BSMJ on math performance is more pronounced. Flexibility-monumentalism reflects differences in cultural 

values such as adaptability, humility, and openness to change (Minkov et al., 2018a). Evidence shows that cognitive flexibility is 

strongly linked to academic achievement across countries, and this relationship is stronger in more flexibility-oriented societies 

(Zheng et al., 2024).  Additionally, flexible societies tend to promote future-oriented cognition through enhanced executive 

functions like inhibition and perspective-shifting, which further mediate the relationship between motivational beliefs and 

academic outcomes (Ding et al., 2023). On the other hand, in monumentalism-oriented cultures—which promote strong identity, 

pride, and consistency—students may feel social pressure to conform and preserve established self-views rather than adapt 

flexibly to goals like BSMJ. Consequently, they may be less likely to translate such beliefs into performance gains (Minkov & 

Kaasa, 2022). Thus, the culture of flexibility amplifies the benefits of future-oriented occupational beliefs like BSMJ on math 

performance by fostering a climate that values adaptability, personal growth, and academic striving. 

 

5. Limitations and Future Directions 

Although this study contributes to our understanding of how adolescents’ excepted occupation status interacts with math 

anxiety and math performance across cultures, several limitations warrant caution and open avenues for future inquiry. First, the 

cross-sectional design of the PISA dataset prohibits causal inference between BSMJ, ANXMAT, and math achievement. 
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Longitudinal data are necessary to establish the temporal ordering of predictors and outcomes (Kyttälä & Björn, 2010). Second, 

the measurement of BSMJ was indirectly inferred from related constructs such as future orientation and expected occupation. 

While theoretically justifiable, this may compromise construct validity. Developing and validating a culturally generalizable scale 

for BSMJ is necessary (Seginer, 2019). Third, although our findings support a mediating role of math anxiety, future research 

should incorporate additional cognitive-emotional variables such as self-efficacy and intrinsic motivation (Matthews, 2018). 

Fourth, cultural dimensions are inherently complex and may interact with one another (Minkov et al., 2018a). Finally, reliance on 

self-reported math anxiety limits the scope of emotional insight. Future research could include real-time physiological indicators 

or behavioral markers to strengthen measurement robustness (Carey et al., 2023). 

 

6. Conclusion 

This study contributes to the growing body of literature on adolescents’ future-oriented motivation by highlighting how 

expected occupation status predicts math outcomes and math anxiety in cross-cultural contexts. Our findings suggest that BSMJ 

is a significant positive predictor of adolescents’ math performance. Math anxiety plays a mediating role in this process. 

Adolescents’ broad-scope future motivation predicts better math achievement through decreased math anxiety, especially in 

cultures that support flexibility, supporting cross-cultural psychology frameworks that emphasize the interaction between 

personal motivations and cultural norms (Bond et al., 2004; Gelfand et al., 2011). Educational systems should prioritize career-

linked motivation and emotional support strategies to improve academic outcomes globally. 
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