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Abstract 
Statistics education plays a crucial role in the development of scientific literacy across diverse academic 
fields, yet many university students experience difficulties associated with low self-efficacy, anxiety, and 
negative attitudes towards statistics. These affective and motivational factors influence engagement, 
procrastination, and academic performance, forming a complex network of relationships that remains 
underexplored in integrated models. This study examined the effects of self-efficacy, statistics anxiety, 
attitudes towards statistics, engagement in statistics, procrastination, and perceived academic 
performance using a structural equation modelling approach (PLS-SEM).  

A sample of 668 Portuguese university students completed a questionnaire comprising these six 
validated constructs and some sociodemographic variables. Of the twelve hypotheses tested, seven 
were supported—five direct effects and two indirect effects. Statistics anxiety had a strong positive 
impact on procrastination, while more favourable attitudes towards statistics significantly reduced 
anxiety and enhanced engagement and perceived academic performance. Procrastination negatively 
affected academic performance. Additionally, attitudes influenced performance indirectly through 
sequential mediation by anxiety and procrastination, and procrastination mediated the impact of anxiety 
on performance. These findings highlight the central role of attitudes, the detrimental effects of anxiety, 
and the behavioural consequences of procrastination in shaping students’ learning outcomes. The study 
underscores the need for pedagogical strategies that foster positive attitudes, reduce anxiety, support 
engagement, and promote effective self-regulation in statistics education. 

Keywords: Statistics anxiety, attitudes towards statistics, engagement, procrastination, academic 
performance, PLS-SEM, higher education. 

1 INTRODUCTION 
Statistics is a core component of higher education programmes in disciplines such as psychology, 
education, health sciences, and business. Despite its central role, many students approach statistics 
with apprehension, scepticism, and low confidence. These negative perceptions are frequently 
associated with reduced engagement, increased procrastination, and poorer academic outcomes. 
Consequently, understanding the psychological and contextual factors that shape university students’ 
attitudes towards statistics and their engagement with the subject is critical, particularly given the 
potential direct and indirect effects on procrastination and academic performance. 

In this context, self-efficacy, attitudes, anxiety, and engagement emerge as key constructs, with both 
direct and indirect influences on procrastination behaviours and perceived academic performance. Self-
efficacy, as a central expectancy belief, plays a crucial role in shaping students’ emotional responses, 
attitudes, effort, and persistence [1]. Within statistics education, higher levels of self-efficacy are 
consistently associated with lower anxiety, more positive attitudes, and stronger academic engagement [1]. 

Attitudes towards statistics — encompassing perceptions of relevance, interest, and value — are 
likewise fundamental in shaping students’ motivation and openness to learning. Positive attitudes are 
linked to higher levels of engagement and may buffer the emotional strain associated with cognitively 
demanding coursework. Empirical evidence consistently indicates that students who believe in their 
capacity to learn and apply statistics tend to hold more favourable attitudes towards the subject [2–4]. 
Self-efficacy has been shown to reduce statistics-related anxiety while simultaneously enhancing 
positive attitudes and engagement [5–8]. Beyond its direct effects, self-efficacy may also function as a 
mediating mechanism, attenuating anxiety and promoting engagement, which in turn contribute to more 
positive attitudes towards statistics [2–3, 5]. 

Attitudes towards statistics influence the perceived value and meaning students assign to statistical 
knowledge. Positive attitudes foster emotional engagement and increase students’ willingness to 
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engage with complex or uncertain content. Conversely, negative attitudes — particularly perceptions of 
irrelevance or excessive difficulty — are likely to intensify anxiety and undermine engagement [8]. 

Procrastination in statistics courses often emerges as a behavioural response to anxiety and low motivation. 
When students delay studying or completing assignments, they experience increased time pressure and 
fewer opportunities for practice, which can impair performance and reinforce negative self-beliefs. Perceived 
academic performance, although subjective, constitutes a meaningful indicator of students’ confidence and 
self-evaluative judgements and is closely linked to their affective experience of the course. 

Empirical studies indicate that anxiety and negative attitudes are positively associated with procrastination 
[3, 9–11]. In contrast, engagement and positive attitudes are associated with higher perceived academic 
performance, while procrastination is linked to poorer outcomes [12–14]. 

Against this theoretical and empirical backdrop, the present study examines the factors that shape 
attitudes and engagement in statistics and investigates how these factors contribute to procrastination 
and perceived academic performance. Extending prior research, we propose and test a set of 
hypotheses addressing the direct, indirect, and mediating relationships among self-efficacy, attitudes, 
anxiety, engagement, procrastination, and performance: 

H1: Self-efficacy has a significant effect on statistics anxiety. 
H2: Self-efficacy has a significant effect on attitudes towards statistics. 
H3: Self-efficacy has a significant effect on academic engagement in statistics. 
H4: Statistics anxiety has a significant effect on procrastination. 
H5: Attitudes towards statistics have a significant effect on statistics anxiety. 
H6: Attitudes towards statistics have a significant effect on academic engagement in statistics. 
H7: Attitudes towards statistics have a significant effect on perceived academic performance. 
H8: Attitudes towards statistics have a significant effect on procrastination. 
H9: Academic engagement in statistics has a significant effect on perceived academic performance. 
H10: Procrastination has a significant effect on perceived academic performance. 
H11: Statistics anxiety and procrastination mediate the relationship between attitudes towards 
statistics and perceived academic performance. 
H12: Procrastination mediates the relationship between statistics anxiety and perceived academic 
performance. 

2 METHODOLOGY 
Data collection was conducted between 15 January and 31 May 2025. The inclusion criterion required 
participants to be university students from a wide range of academic disciplines who had completed at 
least one statistics course as part of their programme. 

A questionnaire was used which, in addition to sociodemographic variables, included 77 items divided into 
six constructs [Self-efficacy in Statistics (SES) [15], Anxiety in Statistics Examination (ASE) [16], Attitudes 
towards Statistics (ATTS) [17], Engagement in Statistics (ES) [18], Procrastination (P) [19], and Perceived 
Academic Performance (PAP) [20]]. All 62 items across the first four constructs under analysis (SES, ASE, 
ATTS, and ES) were self-report measures assessed using a five-point Likert scale ranging from 1 (Strongly 
Disagree; SD) to 5 (Strongly Agree; SA). In addition, the 15 items corresponding to the constructs P and 
PAP were assessed using a five-point Likert scale ranging from 1 (Never; N) to 5 (Always; A). 

Data were analysed using Partial Least Squares Structural Equation Modelling (PLS-SEM), implemented 
in SmartPLS 4. The minimum required sample size was determined based on the guidelines proposed by 
Soper [21], which consider the number of latent variables, anticipated effect sizes, and statistical power 
requirements. Given 77 indicators, six latent constructs, an expected effect size of 0.16, a statistical power 
of 0.80, and a significance level of 0.05, the minimum sample size required to detect effects was 648 
cases. The final dataset comprised 668 valid responses, exceeding the methodological requirement and 
providing a high level of statistical reliability for a model of this complexity. 

The model’s explanatory power was evaluated using the coefficient of determination (R²), a central 
metric in PLS-SEM (see Figure 1). Procrastination achieved an R² value of 0.998, indicating that 99.8% 
of its variance is jointly explained by statistics anxiety and attitudes towards statistics. Engagement in 
statistics yielded an R² value of 0.729, primarily driven by self-efficacy in statistics and attitudes towards 
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statistics. Perceived academic performance recorded an R² value of 0.275, reflecting the combined 
effects of attitudes towards statistics, engagement in statistics, and procrastination. Taken together, 
these results indicate that the proposed model shows strong explanatory and predictive capability. 

 
Figure 1. Structural model showing R² values for each endogenous construct 

3 RESULTS 
The reliability assessment showed that all reflective indicators exhibited factor loadings above 0.50, 
indicating a strong correspondence between the observed variables and their respective latent 
constructs. Table 1 summarises the results for Cronbach’s alpha (CA), composite reliability (CR), and 
average variance extracted (AVE), alongside the thresholds adopted to evaluate the quality of the 
measurement model. 

Cronbach’s alpha values ranged from 0.856 to 0.985, exceeding the recommended minimum threshold 
of 0.60 [22] and indicating strong internal consistency across all constructs. Composite reliability values 
varied from 0.898 to 0.986, confirming a high degree of internal consistency and indicating that the 
indicators reliably capture the underlying dimensions of the model. Furthermore, AVE values were 
consistently above 0.50 for all constructs, meeting the criterion for convergent validity and indicating that 
more than half of the variance in the indicators is accounted for by their respective latent variables [22]. 

Taken together, these findings confirm that the measurement model meets the methodological 
standards required for high-quality PLS-SEM estimation, thereby ensuring the robustness and validity 
of the subsequent structural model analyses. 

Table 1. Reliability and Discriminant Validity 

 Construct correlations* 
Constructs CA CR AVE 1 2 3 4 5 6 

1) SES 0.920 0.936 0.746 0.864 0.027 0.079 0.065 0.026 0.042 
2) ASE 0.985 0.986 0.829 0.019 0.911 0.483 0.504 0.863 0.472 
3) ATTS 0.975 0,977 0.604 -0.082 -0.475 0.777 0.866 0.481 0.502 
4) ES 0.977 0.979 0.660 -0.069 -0.492 0.854 0.812 0.503 0.501 
5) P 0.977 0.981 0.838 0.018 0.929 -0,472 -0,489 0.915 0.470 
6) PAP 0.856 0.898 0.640 -0.034 0.019 0.461 0.457 0.018 0.800 

*Fornell–Larcker Criterion and Heterotrait–Monotrait Ratio (HTMT). Bold values represent the square root of the AVE; Fornell–
Larcker values are shown below the diagonal, while HTMT ratios are shown above the diagonal. 
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According to Henseler et al. [23], HTMT values exceeding 0.90 may indicate inadequate discriminant 
validity and potential overlap between constructs. In the present study, all HTMT ratios remained well 
below this threshold, suggesting that each construct represents a distinct conceptual domain and that 
the variables are empirically separable, thereby providing evidence of satisfactory discriminant validity. 
Having established these psychometric properties, the constructs were subsequently incorporated into 
the structural model for hypothesis testing. 

Bootstrapping procedures were employed to assess the significance and relevance of the path 
coefficients. Of the twelve hypotheses tested, seven were supported by the results (Table 2), including 
five direct effects and two indirect effects. 

Table 2. Hypothesis Testing Results 

Hypothesis Path Coefficient (β) t-value p-value Supported 
H1: SES -> ASE -0.020 0.508 0.612 No 
H2: SES -> ATTS -0.082 1.691 0.091 No 
H3: SES -> ES 0.000 0.018 0.986 No 
H4: ASE -> P 1.001 1104.054 0.000 Yes 
H5: ATTS -> ASE -0.477 14.603 0.000 Yes 
H6: ATTS -> ES 0.854 52.637 0.000 Yes 
H7: ATTS -> PAP 0.211 2.392 0.017 Yes 
H8: ATTS -> P 0.003 1.634 0.102 No 
H9: ES -> PAP 0.153 1.663 0.096 No 
H10. P -> PAP -0.252 5.162 0.000 Yes 
H11: ATTS -> ASE -> P -> PAP 0.120 5.156 0.000 Yes 
H12: ASE -> P -> PAP -0.252 5.164 0,000 Yes 

In the present study, self-efficacy in statistics did not exert a statistically significant effect on statistics 
anxiety, attitudes towards statistics, or engagement in statistics. This finding diverges from the majority 
of recent empirical studies examining these relationships. Notably, only Dodeen and Alharballeh [9] 
similarly reported non-significant associations between self-efficacy and attitudes towards statistics. 

Statistics anxiety revealed a significant positive effect on procrastination (β = 1.001, p < .001), thereby 
validating Hypothesis 4. This result indicates that higher levels of anxiety are associated with increased 
procrastination, and it is consistent with previous findings reported by Dodeen and Alharballeh [9]. 

Attitudes towards statistics were found to have a significant negative effect on statistics anxiety (β = 
−0.477, p < .001), supporting Hypothesis 5. This suggests that more positive attitudes towards statistics 
are associated with lower levels of anxiety, in line with the findings of Pascual et al. [24]. 

Furthermore, attitudes towards statistics exerted a significant positive influence on engagement in 
statistics (β = 0.854, p < .001), confirming Hypothesis 6 and indicating that favourable attitudes are a 
strong predictor of student engagement, as previously reported by Gopal et al. [5]. 

Attitudes towards statistics also had a significant positive effect on perceived academic performance (β 
= 0.211, p = .017), thus validating Hypothesis 7. This finding supports prior evidence suggesting that 
students’ attitudes towards statistics play an important role in academic development [15]. 

A review of the literature suggests that attitudes towards statistics do not have a statistically significant 
direct effect on procrastination; however, they play a relevant role within a model mediated by statistics 
anxiety [12, 25]. 

The finding for H9, indicating that engagement in statistics does not have a statistically significant effect 
on perceived academic performance, is not supported by most of the studies reviewed [26]. 

Procrastination exhibited a significant negative effect on perceived academic performance (β = −0.252, 
p < .001), providing support for Hypothesis 10. This finding is consistent with that reported by Kim and 
Seo [27] and Zartaloudi et al. [28]. 

Regarding the mediation effects, statistics anxiety and procrastination jointly mediated the relationship 
between attitudes towards statistics and perceived academic performance (β = 0.120, p < .001), thereby 
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supporting Hypothesis 11 and in accordance with Lethbridge et al. [25]. In addition, procrastination was 
found to mediate the relationship between statistics anxiety and perceived academic performance (β = 
−0.252, p < .001), confirming Hypothesis 12, in line with Macher et al. [29]. 

4 CONCLUSIONS 
The present study sought to advance understanding of the psychological and behavioural factors that 
shape the learning of statistics in higher education by examining, in an integrated manner, the 
relationships between self-efficacy, attitudes towards statistics, statistics anxiety, academic 
engagement, procrastination, and perceived academic performance. Students’ experiences in statistics 
courses are influenced by complex interactions among affective, cognitive, and behavioural processes. 
Within this framework, self-efficacy is theorised to shape attitudes, engagement, and anxiety, while 
attitudes are expected to exert broader effects on emotional and behavioural outcomes. Statistics 
anxiety and procrastination, in turn, function as key mechanisms linking these factors to students’ 
perceptions of academic performance. 

By testing a model that incorporates direct, indirect, and mediating effects, this study offers a more 
comprehensive and systemic perspective on the processes underpinning students’ success or difficulty 
in statistics courses. The findings highlight the central role of attitudes towards statistics within the 
proposed model. More positive attitudes were associated with lower levels of statistics anxiety, higher 
academic engagement, and more favourable perceptions of academic performance. In addition to these 
direct effects, attitudes also exerted a meaningful indirect influence on perceived performance through 
a sequential pathway involving anxiety and procrastination, underscoring their foundational importance 
in students’ learning experiences in statistics. 

Statistics anxiety emerged as a critical risk factor, exerting a strong positive effect on procrastination. 
This finding suggests that anxiety extends beyond an affective response and manifests in avoidance 
behaviours that undermine effective time management and sustained engagement with learning tasks. 
Procrastination, in turn, had a significant negative impact on perceived academic performance, 
confirming its role as a key mechanism through which affective difficulties translate into poorer academic 
outcomes. Contrary to expectations, self-efficacy in statistics did not exhibit significant direct effects on 
anxiety, attitudes, or academic engagement. This unexpected result suggests that, within the context of 
the present study, the influence of self-efficacy may operate more indirectly or may be contingent upon 
contextual and pedagogical factors not captured by the model. Similarly, academic engagement did not 
emerge as a significant direct predictor of perceived academic performance, indicating that effort and 
participation alone may be insufficient to foster positive performance perceptions when high levels of 
anxiety and procrastination are present. 

From a pedagogical perspective, these findings emphasise the importance of educational approaches 
that extend beyond the mere transmission of statistical content. Interventions designed to promote 
positive attitudes towards statistics, reduce anxiety, and support the development of self-regulation and 
time-management skills may be particularly effective in enhancing students’ learning experiences and 
outcomes. Learning environments that highlight relevance, provide emotional support, and encourage 
active and contextualised learning are likely to contribute to more positive and sustainable trajectories 
in statistics education. 

Despite its contributions, this study is not without limitations. Its cross-sectional design precludes causal 
inferences, and the reliance on self-reported measures—particularly perceived academic performance—
may introduce response biases. Future research would benefit from longitudinal designs, the inclusion of 
objective indicators of academic performance, and the examination of potential moderating variables such 
as disciplinary context, instructional practices, or prior experience with statistics. 

Understanding the interplay among these factors is essential for the design of effective interventions to 
support student success in statistics. By fostering self-efficacy, reducing anxiety, promoting positive 
attitudes, and encouraging engagement, educators may help to mitigate procrastination and enhance 
academic performance. Such efforts contribute directly to the development of statistical literacy, a critical 
competence for evidence-based practice in contemporary society. 

In conclusion, this study demonstrates that learning statistics in higher education is shaped by a tightly 
interconnected set of affective and behavioural factors. By highlighting the central roles of attitudes, 
anxiety, and procrastination, it reinforces the need for an integrated approach to statistics education that 
supports students not only cognitively but also emotionally and in terms of self-regulation, thereby 
promoting more effective engagement and improved academic performance. 

5



 

 

REFERENCES 
[1] Topcu, D., & Akyüz, H. (2022). Structural Equation Modeling Approach to Determine the Effect of 

Attitude towards Statistics on Statistical Self-efficacy Belief. Bitlis Eren Üniversitesi Fen Bilimleri 
Dergisi. https://doi.org/10.17798/bitlisfen.1123197 

[2] Martínez-Ramón, J., Rodríguez-Gobiet, J., Morales-Rodríguez, F., & De La Hera, J. (2023). 
Attitudes toward mathematics/statistics, anxiety, self-efficacy and academic performance: an 
artificial neural network. Frontiers in Psychology, 14. https://doi.org/10.3389/fpsyg.2023.1214892 

[3] Ningsi, B., Arofah, I., & Sessu, A. (2025). Computer Ability Anxiety, Self-Efficacy Beliefs in 
Statistical Studies, Student Attitudes towards Course Statistics: An Empirical Study of 
Undergraduate Students in the Mathematics Study Program. International Journal of Business, 
Law, and Education. https://doi.org/10.56442/ijble.v6i1.1013 

[4] Brakke, K., & Walker, E. (2017). Undergraduate Psychology Students’ Efficacy and Attitudes 
Across Introductory and Advanced Statistics Courses. Scholarship of Teaching and Learning in 
Psychology, 3, 132–140. https://doi.org/10.1037/stl0000088 

[5] Gopal, K., Salim, N., & Ayub, A. (2018). The influence of attitudes towards statistics on statistics 
engagement among undergraduate students in a Malaysian public university. **, 1974, 050004. 
https://doi.org/10.1063/1.5041704 

[6] Gruber, W., Ninaus, M., Weiss, E., De Oliveira Wood, G., & Kaufmann, L. (2022). Self-efficacy 
matters: Influence of students’ perceived self-efficacy on statistics anxiety. Annals of the New York 
Academy of Sciences, 1514, 187 - 197. https://doi.org/10.1111/nyas.14797 

[7] Azzarello, C., Finch, W., Jameson, M., & Lewis, J. (2025). Exploring Relationships Among 
Individual Differences in Math Anxiety, Statistics Anxiety, and Self-Efficacy in Undergraduate 
Students. School Science and Mathematics. https://doi.org/10.1111/ssm.18368 

[8] Silva, O., & Sousa, Á. (2023). The mediating effect of attitudes towards statistics and technology 
in university students. In Luis Gómez Chova, Chelo González Martínez & Joanna Lees (Eds.), 
EDULEARN23 Proceedings: 15th International Conference on Education and New Learning 
Technologies, pp. 5642-5648. IATED Academy. 

[9] Dodeen, H., & Alharballeh, S. (2024). Predicting statistic anxiety by attitude toward statistics, 
statistics self-efficacy, achievement in statistics and academic procrastination among students of 
social sciences colleges. Journal of Applied Research in Higher 
Education. https://doi.org/10.1108/jarhe-01-2024-0021 

[10] Trassi, A., Leonard, S., Rodrigues, L., Rodas, J., & Santos, F. (2022). Mediating factors of 
statistics anxiety in university students: a systematic review and meta-analysis. Annals of the New 
York Academy of Sciences, 1512. https://doi.org/10.1111/nyas.14746 

[11] Ober, T., Brodersen, A., Rebouças-Ju, D., Hong, M., Carter, M., Liu, C., & Cheng, Y. (2022). Math 
Attitudes, Engagement, and Performance of High School Students on High and Low-stakes Tests 
of Statistics Knowledge. Journal for STEM Education Research. https://doi.org/10.1007/s41979-
022-00076-4 

[12] Pang, H., & Veloo, A. (2024). The Relation Between Learning Engagement and Academic Self-
Efficacy Toward Academic Achievement among University Students. Qubahan Academic Journal. 
https://doi.org/10.48161/qaj.v4n2a512 

[13] Lavidas, K., Barkatsas, T., Manesis, D., & Gialamas, V. (2021). A Structural Equation Model 
Investigating the Impact of Tertiary Students’ Attitudes toward Statistics, Perceived Competence 
at Mathematics, and Engagement on Statistics Performance. Statistics Education Research 
Journal. https://doi.org/10.52041/serj.v19i2.108 

[14] Chu, P. (2024). Attitudes toward statistics among business students: Do majors, mathematical 
background, sex, and field of secondary education matter?. Teaching Statistics, 47, 63 - 74. 
https://doi.org/10.1111/test.12390 

[15] Bandura, A. (2006). Guide for constructing self-efficacy scales. In T. Urdan & F. Pajares (Eds.), 
Self-efficacy beliefs of adolescents (pp. 307–337). Charlotte, NC: Information Age Publishing. 

6

https://doi.org/10.17798/bitlisfen.1123197
https://doi.org/10.1063/1.5041704
https://doi.org/10.1111/nyas.14797
https://doi.org/10.1111/ssm.18368
https://doi.org/10.1108/jarhe-01-2024-0021
https://doi.org/10.1111/nyas.14746
https://doi.org/10.1007/s41979-022-00076-4
https://doi.org/10.1007/s41979-022-00076-4
https://doi.org/10.48161/qaj.v4n2a512
https://doi.org/10.52041/serj.v19i2.108
https://doi.org/10.1111/test.12390


 

 

[16] Lorenzo-Seva, U., Vigil-Colet, A. & Ferrando, P. J. (2022). Development of a Revised Version of 
the Statistical Anxiety Scale. Psicothema, 34(4), 562-570. https://doi. 
org/10.7334/psicothema2022.231 

[17] Schau, C., Stevens, J., Dauphinee, T. L., & Del Vecchio, A. (1995). Survey of Attitudes Toward 
Statistics Scale (SATS) https://doi.org/10.1037/t05322-000 

[18] Whitney, B. M., Cheng, Y., Brodersen, A. S., & Hong, M. R. (2018). The Scale of Student 
Engagement in Statistics: Development and Initial Validation. Journal of Psychoeducational 
Assessment, 37(5), 553-565. https://doi.org/10.1177/0734282918769983 

[19] Fentaw, Yared, Moges, Bekalu Tadesse, Ismail, Sayed M., Academic Procrastination Behavior 
among Public University Students, Education Research International, 2022, 1277866, 8 
pages, 2022. https://doi.org/10.1155/2022/1277866 

[20] Verner-Filion, J., & Vallerand, R. J. (2016). On the differential relationships involving perfectionism 
and academic adjustment: The mediating role of passion and affect. Learning and Individual 
Differences, 50, 103-113 

[21] Soper, D. S. (2025). A-priori sample size calculator for structural equation models [Computer 
software]. Retrieved from https://www.danielsoper.com/statcalc 

[22] Hair, J., Risher, J., Sarstedt, M. & Ringle, C. (2019). When to use and how to report the results of 
PLS SEM. European Business Review, 31, 1, 2-24. https://doi.org/10.1108/EBR-11-2018-0203 

[23] Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new criterion for assessing discriminant 
validity in variance-based structural equation modelling. Journal of the Academy of Marketing 
Science, 43(1), 115–135. https://doi.org/10.1007/s11747-014-0403-8 

[24] Pascual, R., Mariscal, D., Pinto, M., & Marín-Jiménez, A. (2025). Attitudes of University Students 
toward Statistics as a Pathway to Data Literacy: A Meta-analysis. Journal of Statistics and Data 
Science Education. https://doi.org/10.1080/26939169.2025.2475765 

[25] Lethbridge, L., Marshall, A., & Jauch, M. (2024). Attitudes towards statistics and statistical 
performance: A mediation model of statistics anxiety and academic procrastination. The British 
journal of educational psychology. https://doi.org/10.1111/bjep.12714 

[26] Tarmuji, N., Hassanuddin, N., Mohamed, N., & Ahmad, N. (2025). Insights into Student 
Engagement in Statistics Courses. International Journal of Research and Innovation in Social 
Science. https://doi.org/10.47772/ijriss.2025.924ileiid0061 

[27] Kim, K., & Seo, E. (2015). The relationship between procrastination and academic performance: A 
meta-analysis. Personality and Individual Differences, 82, 26-33. 
https://doi.org/10.1016/j.paid.2015.02.038 

[28] Zartaloudi, A., Christopoulos, D., Abdullayeva, G., Abdullaeva, M., Alaya, B., Ouali, U., Youssef, 
S., Aissa, A., & Nacef, F. (2021). Academic procrastination in university students: Associated 
factors and impact on academic performance. European Psychiatry, 64, S759 - S760. 
https://doi.org/10.1192/j.eurpsy.2021.2013 

[29] Macher, D., Paechter, M., Papousek, I., & Ruggeri, K. (2012). Statistics anxiety, trait anxiety, 
learning behavior, and academic performance. European Journal of Psychology of Education, 27, 
483-498. https://doi.org/10.1007/s10212-011-0090-5 

7

https://doi.org/10.1037/t05322-000
https://doi.org/10.1177/0734282918769983
https://doi.org/10.1155/2022/1277866
https://www.danielsoper.com/statcalc
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1080/26939169.2025.2475765
https://doi.org/10.1111/bjep.12714
https://doi.org/10.47772/ijriss.2025.924ileiid0061
https://doi.org/10.1016/j.paid.2015.02.038
https://doi.org/10.1192/j.eurpsy.2021.2013
https://doi.org/10.1007/s10212-011-0090-5



