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Abstract. This study aimed to analyze the predictive relationships among per-
ceived enjoyment of using statistics, perceived usefulness of statistics, and self-
efficacy in using statistical tools, and university students’ attitudes towards sta-
tistics. The research employed a quantitative approach with an explanatory,
non-experimental, cross-sectional design. The sample consisted of 637 under-
graduate students from six private universities in Arequipa, Peru. Data were
collected using a structured questionnaire that measured the main constructs of
the proposed model. The instrument was examined through exploratory factor
analysis, while the measurement and structural models were assessed using par-
tial least squares structural equation modeling. The most important finding was
that perceived enjoyment in using statistics emerged as the strongest predictor
of positive attitudes towards statistics. It was also positively associated with
perceived usefulness and self-efficacy, indicating that enjoyable learning expe-
riences are related to students’ recognition of the value of statistics and to great-
er confidence in using statistical tools. The study concludes that positive atti-
tudes towards statistics are strengthened when university teaching integrates
engaging, practical, and meaningful learning experiences. Therefore, statistics
instruction should move beyond procedural content and incorporate contextual-
ized activities, authentic data, and technological resources that promote enjoy-
ment, perceived usefulness, and confidence among students during their educa-
tion.

Keywords: Statistics education, attitudes, self-efficacy, perceived usefulness,
perceived enjoyment, PLS-SEM.
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Statistics constitutes a transversal axis in university education, as it underpins deci-
sion-making across natural sciences, social sciences, business, and public policy [1-
3]. However, its learning is often accompanied by negative attitudes, anxiety, and
stress, factors that adversely affect academic performance and students’ disposition
towards the subject [4,5]. This issue is intensified when an excessively theoretical
approach predominates, with limited practical application and scarce use of statistical
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software, thereby creating a gap between taught content and the professional compe-
tencies required [6]. Consequently, strengthening a positive Attitude towards statistics
(ATS) becomes essential to enhance the understanding, interpretation, and application
of quantitative concepts.

From the Technology Acceptance Model (TAM), Perceived usefulness of statistics
(PUS), Perceived enjoyment in using statistics (PEUS), and Self-efficacy in the use of
statistical tools (SUS) emerge as key determinants in the acceptance and use of aca-
demic tools [7,8]. When students perceive statistics as relevant to their academic and
professional lives, they exhibit higher motivation and improved performance [9].
Likewise, perceived usefulness is positively associated with self-efficacy and academ-
ic achievement [10,11]. Recent research indicates that higher levels of Self-efficacy in
the use of statistical tools (SUS) are associated with more favourable attitudes, lower
anxiety, and better outcomes in statistics courses [12,13].

The Theory of Planned Behavior posits that attitude is a central predictor of behav-
ioral intention, reflecting favorable or unfavorable evaluations towards a given activi-
ty. In the context of statistics, Attitude towards statistics (ATS) refers to students’
disposition towards quantitative tasks and directly influences their learning. Within
this framework, Self-efficacy in the use of statistical tools (SUS) not only has a direct
impact on Attitude towards statistics (ATS) but may also exert indirect effects
through emotional and cognitive variables [14]. When students trust their ability to
solve statistical problems, they experience lower anxiety and higher motivation
[15,16].

Perceived enjoyment in using statistics (PEUS) is an intrinsic motivational compo-
nent that enhances persistence, participation, and the intention to continue using sta-
tistical tools [17,18]. Evidence from e-learning contexts indicates that Perceived en-
joyment in using statistics (PEUS) has a direct, positive effect on Attitude towards
statistics (ATS) in relation to the use of educational technologies [19]. Furthermore,
interventions that integrate playful and technological elements strengthen engagement
and reduce emotional barriers [20]. Consequently, promoting enjoyable statistical
learning experiences fosters more positive attitudes towards statistics.

Perceived usefulness of statistics (PUS) has consistently been identified as a signif-
icant predictor of Attitude towards statistics (ATS) in quantitative subjects [7,21].
When students recognize the practical value of statistics, they tend to develop greater
disposition and engagement [22]. Models based on TAM and UTAUT suggest that
perceived usefulness may mediate the relationship between Self-efficacy in the use of
statistical tools (SUS) and Attitude towards statistics (ATS), by translating confidence
in one’s competence into a practical valuation of the discipline [23,24].

Based on the Technology Acceptance Model and the literature on academic self-
efficacy and statistics education, the proposed model posits that attitudes towards
statistics arise from the interaction between affective and cognitive evaluations. Per-
ceived enjoyment is expected to contribute to more favorable attitudes because posi-
tive learning experiences encourage engagement and reduce emotional resistance. It is
also expected to strengthen perceived usefulness and self-efficacy by making statisti-
cal activities more meaningful and manageable. Perceived usefulness may directly
contribute to attitudes and reinforce self-efficacy when students recognize that statis-
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tical tools have practical applications in academic and professional settings. Finally,
self-efficacy is expected to be positively associated with attitudes because confidence
in performing statistical tasks reduces avoidance and promotes active participation.

The study extends previous research by evaluating these relationships simultane-
ously among university students in Arequipa, Peru. In doing so, it seeks to identify
which affective and cognitive factors have the strongest predictive associations with
attitudes towards statistics and to provide evidence to inform the design of more en-
gaging, relevant, and confidence-building learning experiences.

Accordingly, the general objective of this study was to analyze the predictive asso-
ciations of Perceived enjoyment in using statistics, Perceived usefulness of statistics,
and Self-efficacy in using statistical tools with university students’ Attitude towards
statistics.

The specific objectives were:

1. To determine the association between Perceived enjoyment in using statistics
and Attitude towards statistics.

2. To examine the associations of Perceived enjoyment with Perceived useful-
ness of statistics and Self-efficacy in the use of statistical tools.

3. To determine the association between Perceived usefulness of statistics and
Attitude towards statistics.

4. To examine the association between Perceived usefulness of statistics and
Self-efficacy in the use of statistical tools.

5. To determine the association between Self-efficacy in the use of statistical
tools and Attitude towards statistics.

6. To estimate the explanatory capacity of the proposed structural model.

Based on these objectives and the reviewed literature, the following hypotheses
were formulated:

H1: Perceived enjoyment in using statistics is positively associated with Atti-
tude towards statistics.

H2: Perceived enjoyment in using statistics is positively associated with Per-
ceived usefulness of statistics.

H3: Perceived enjoyment in using statistics is positively associated with Self-
efficacy in the use of statistical tools.

H4: Perceived usefulness of statistics is positively associated with Attitude to-
wards statistics.

H5: Perceived usefulness of statistics is positively associated with Self-efficacy
in the use of statistical tools.

Heo: Self-efficacy in the use of statistical tools is positively associated with Atti-
tude towards statistics.

2 Methodology

This study adopted a quantitative, explanatory-correlational approach with a non-
experimental, cross-sectional design to analyze the relationships among psychological
and cognitive variables associated with university students' learning of statistics. Spe-
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cifically, the proposed model examined the predictive associations of Self-efficacy in
the use of statistical tools (SUS), Perceived usefulness of statistics (PUS), and Per-
ceived enjoyment in using statistics (PEUS) with Attitude towards statistics (ATS),
conceptualized as latent variables within an explanatory framework of academic be-
havior. Given the cross-sectional nature of the study, the relationships tested in the
structural model were interpreted as theoretically grounded predictive associations
rather than causal effects.

The study population consisted of undergraduate students enrolled at six private
universities in Arequipa, Peru. Data were collected between [month] and [month]
[year]. A non-probability convenience sampling strategy was employed because par-
ticipation depended on students’ availability, voluntary willingness to participate, and
authorization from the participating institutions.

The final sample comprised 637 university students, with no missing data in the
sociodemographic variables analyzed. Participants ranged in age from 17 to 30 years,
with a mean age of 20.5 years (SD = 3.32) and a median age of 20 years. Of the total
sample, 388 participants were women (60.9%) and 249 were men (39.1%).

The participants were distributed across six private universities. The largest pro-
portion was enrolled at Universidad Tecnoldgica del Pera (UTP), with 189 students
(29.7%), followed by Universidad Catolica de Santa Maria (UCSM), with 168 stu-
dents (26.4%); Universidad César Vallejo (UCV), with 127 students (19.9%); Univer-
sidad Continental, with 92 students (14.4%); Universidad Catolica San Pablo (UCSP),
with 33 students (5.2%); and Universidad La Salle, with 28 students (4.4%). The stu-
dents were enrolled in different undergraduate degree programs, including [specify
the principal academic programs or fields of study].

The sample size was considered adequate for PLS-SEM, given the number of la-
tent variables, indicators, and structural relationships included in the proposed model.
Nevertheless, the use of convenience sampling, the predominance of women in the
sample, and the concentration of participants in private universities from a single city
limit the statistical generalizability of the findings.

Data were collected using a structured questionnaire containing [total number]
items distributed across four reflective constructs: Attitude towards statistics (ATS; 5
items), Perceived enjoyment in using statistics (PEUS; 5 items), Perceived usefulness
of statistics (PUS; 5 items), and Self-efficacy in the use of statistical tools (SUS; 5
items). The items were adapted from previous research on statistics education, tech-
nology acceptance, academic attitudes, and self-efficacy.

Attitude towards statistics assessed students’ general favorable or unfavorable
evaluations of learning and using statistics. An example item is: “ATS!. I believe that
statistics is essential for the correct interpretation and analysis of data in my studies”.
Perceived enjoyment in using statistics evaluated the extent to which students consid-
ered statistical activities interesting or enjoyable; for example, “PEUSI: I feel moti-
vated when working with statistics”. Perceived usefulness of statistics measured stu-
dents’ beliefs about the academic and professional value of statistics; for example:
“PUSI: Statistical analysis directly contributes to improving my academic perfor-
mance”. Self-efficacy in the use of statistical tools assessed students’ confidence in
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applying statistical procedures and using statistical software; for example: “SUSI: [
am confident in my ability to use basic statistical programs”.

All items were measured on a five-point Likert-type scale ranging from 1 = strong-
ly disagree to 5 = strongly agree. The adaptation process focused on semantic clarity,
relevance to the university context, and correspondence between each item and its
theoretical construct.

Before the final application, the questionnaire was reviewed to ensure the clarity,
coherence, and adequacy of the items in relation to the university context. In addition,
a preliminary review was conducted to identify potential comprehension issues and to
verify that the wording of the items was appropriate for students with varying levels
of familiarity with statistics. This process contributed to improving the instrument's
content validity and strengthening the study's methodological transparency. Ethical
considerations were observed throughout the research process. Participation was vol-
untary and anonymous, and students were informed of the study's academic purpose
before completing the questionnaire.

3 Results

The results presented in Table 1 indicate that the measurement model achieves ad-
equate levels of internal reliability and convergent validity for the constructs Attitude
towards statistics (ATS), Perceived enjoyment in using statistics (PEUS), Perceived
usefulness of statistics (PUS), and Self-efficacy in the use of statistical tools (SUS),
thereby providing empirical support for the psychometric quality of the variables
analysed in the context of higher education.

First, the standardized factor loadings of all indicators exceed the recommended
threshold of 0.70, ranging from 0.722 to 0.854, indicating that the items adequately
and consistently represent their respective latent constructs and confirming a substan-
tive relationship between the observed indicators and their theoretical dimensions.

Regarding internal reliability, Cronbach’s alpha, tho A, and composite reliability
(tho_C) exceed the 0.70 criterion across all constructs (o ranging from 0.818 to
0.892), demonstrating a high level of internal consistency. Notably, the Perceived
enjoyment in using statistics (PEUS) construct shows the highest values, reinforcing
the stability and coherence of its indicators.

In terms of convergent validity, the Average Variance Extracted (AVE) values ex-
ceed the recommended threshold of 0.50 in all cases (ranging from 0.579 to 0.698),
indicating that each construct explains more than 50% of the variance of its indica-
tors, thus confirming that the items adequately converge in measuring their respective
latent variables.

Finally, the Variance Inflation Factor (VIF) values remain within acceptable rang-
es, ruling out multicollinearity among the indicators and ensuring stable estimates.
Overall, these results confirm that the measurement model is valid, reliable, and suit-
able for evaluating the proposed structural model.
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Table 1. Factor Loadings and Indicator Reliability

Factor

Cronbach's

Construct Item . VIF tho a rho ¢ AVE
Loading alpha
ATS1 0.722 1.637 0.818 0.821 0.873 0.579
Attitude  ATS2 0.770 1.688
towards  ATS3 0.759 1.684
statistics — ATg4 0.809 1.859
ATS5 0.742 1.686
PEUSI 0.829 2.156 0.892 0.892 0.920 0.698
Perceived  PEUS2  0.848 2.348
emoyment  ppyie3 814 2.033
n using
statistics  PEUS4 0.833 2219
PEUS5 0.854 2.419
PUSI 0.749 1.573 0.848 0.850 0.891 0.621
Perceived  pUSs2 0.817 1.911
usefulness ;g3 0.808 1.916
of statis-
tics PUS4 0.803 2.014
PUS5 0.763 1.767
Sel SUSI 0.753 1.532 0.840 0.841 0.886 0.610
e -
efficacy ~ SUS2 0.792 1.817
in the use SUS3 0.770 1.747
of statisti-  gyg4 0.793 1.865
cal tools
SUS5 0.795 1.788

The results in Table 2 confirm discriminant validity according to the Heterotrait-

Monotrait Ratio (HTMT). All HTMT values are below the conservative threshold of

0.85, ranging from 0.521 to 0.731. This indicates that the constructs Attitude towards
statistics (ATS), Perceived enjoyment in using statistics (PEUS), Perceived usefulness
of statistics (PUS), and Self-efficacy in the use of statistical tools (SUS) are empiri-
cally distinct and do not present excessive conceptual overlap. Therefore, the meas-
urement model provides adequate evidence of discriminant validity and supports the
subsequent evaluation of the structural model.

Table 2. Discriminant validity matrix

Heterotrait-Monotrait Ratio (HTMT)

ATS PEUS PUS SUS
ATS
PEUS 0.731
PUS 0.692 0.630
SUS 0.612 0.713 0.521
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Figure 1 presents a structural equation model estimated using PLS-SEM to analyze
the influence of Self-efficacy in the use of statistical tools (SUS) and Perceived en-
joyment in using statistics (PEUS) on Attitude towards statistics (ATS), while also
considering the mediating role of Perceived usefulness of statistics (PUS).

First, the results show that Perceived enjoyment in using statistics (PEUS) has a di-
rect, positive, and statistically significant effect on Self-efficacy in the use of statisti-
cal tools (SUS) (B = 0.539, p <.001), indicating that students who experience greater
enjoyment when using statistics tend to develop a higher perception of competence in
applying statistical tools. Likewise, perceived enjoyment in using statistics (PEUS)
significantly influences perceived usefulness of statistics (PUS) (B = 0.553, p <.001),
demonstrating that the affective component of learning strengthens the perceived
functional value of statistics.

Regarding direct effects on Attitude towards statistics (ATS), Perceived enjoyment
in using statistics (PEUS) shows a positive and significant effect (B = 0.370, p <
.001), suggesting that enjoyment in using statistics directly contributes to a more fa-
vorable attitude towards the discipline. Similarly, Self-efficacy in the use of statis-
tical tools (SUS) also has a significant effect on Attitude towards statistics (ATS) (f =
0.151, p <.001), although with a smaller magnitude, indicating that perceived compe-
tence plays a complementary role in shaping attitudes.

With respect to Perceived usefulness of statistics (PUS), it presents a direct and
significant effect on Attitude towards statistics (ATS) (B = 0.302, p <.001), confirm-
ing that when students perceive statistics as useful and relevant, they develop a more
positive attitude towards its learning. Additionally, Self-efficacy in the use of statis-
tical tools (SUS) shows a significant effect on perceived usefulness of statistics (PUS)
(B =0.146, p = .001), suggesting an indirect relationship in which perceived compe-
tence reinforces the perceived utility of statistics.

From the perspective of explained variance (R?), the model shows moderate ex-
planatory power. Self-efficacy in the use of statistical tools (SUS) yields an R? of
0.399, indicating that perceived enjoyment in using statistics explains 39.9% of the
variability. Perceived usefulness of statistics (PUS) presents an R* = 0.306, implying
that PEUS and SUS explain 30.6% of its variance. Finally, Attitude towards statis-tics
(ATS) reaches an R? of 0.484, indicating that the set of explanatory variables accounts
for 48.4% of its variability, a moderate-to-high level in educational re-search.

Overall, the results of the structural model indicate that Attitude towards statis-tics
(ATS) is mainly explained by Perceived enjoyment in using statistics (PEUS) and
Perceived usefulness of statistics (PUS), while Self-efficacy in the use of statis-tical
tools (SUS) plays a complementary role, both directly and indirectly. Furthermore,
perceived enjoyment in using statistics (PEUS) emerges as a key factor that activates
both perceived usefulness and self-efficacy, consolidating its role as a central element
in shaping positive attitudes towards statistics among university students.
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Fig. 1. Estimated structural model showing standardized path coefficients, p-values, and coeffi-
cients of determination.

The results presented in Table 3 allow for an empirical evaluation of the direct hy-
potheses of the structural model, aimed at explaining Attitude towards statistics
(ATS) based on Perceived enjoyment in using statistics (PEUS), Perceived usefulness
of statistics (PUS), and Self-efficacy in the use of statistical tools (SUS) among uni-
versity students.

First, the direct effects show that Perceived enjoyment in using statistics (PEUS)
has a positive and statistically significant influence on Attitude towards statistics
(ATS) (B =0.370; t = 7.199; p < 0.001), confirming Hypothesis H1. This result indi-
cates that students who experience greater enjoyment when using statistics tend to
develop more favorable attitudes towards the discipline, reinforcing the role of the
affective component in learning.

Regarding the effects on mediating variables, Hypothesis H2 was confirmed,
showing that Perceived enjoyment in using statistics (PEUS) significantly influences
Perceived usefulness of statistics (PUS) (B = 0.553; t=16.984; p < 0.001), suggesting
that enjoyment enhances the perceived value of statistics as a useful tool. Similarly,
Hypothesis H3 was supported, indicating that Perceived enjoyment in using statistics
(PEUS) significantly impacts Self-efficacy in the use of statistical tools (SUS) (B =
0.539; t =12.798; p < 0.001), implying that enjoyment strengthens perceived compe-
tence in the use of statistical tools.

With respect to direct effects on Attitude towards statistics (ATS), Hypothesis H4
confirms that Perceived usefulness of statistics (PUS) has a positive and significant
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influence (B = 0.302; t = 6.257; p < 0.001), indicating that when students perceive
statistics as relevant, they develop more favorable attitudes. Likewise, Hypothesis H6
shows that Self-efficacy in the use of statistical tools (SUS) significantly influences
Attitude towards statistics (ATS) (B = 0.151; t = 3.759; p < 0.001), although with a
smaller magnitude, evidencing a complementary effect.

Additionally, Hypothesis H5 was also supported, showing that Perceived useful-
ness of statistics (PUS) significantly influences Self-efficacy in the use of statistical
tools (SUS) (B = 0.146; t =3.314; p = 0.001), suggesting that the functional valuation
of statistics contributes to strengthening perceived competence.

Overall, all hypothesized relationships in the model are statistically significant,
demonstrating that Perceived enjoyment in using statistics (PEUS) acts as a key exog-
enous variable that influences Attitude towards statistics (ATS) both directly and
indirectly. Perceived usefulness of statistics (PUS) and Self-efficacy in the use of
statistical tools (SUS) play complementary mediating roles, configuring a robust ex-
planatory model in which affective and cognitive factors interact to shape students’
attitudes towards statistics in the university context.

Table 3. Structural model results and direct hypothesis testing.

Hypothesis B M STDEV t p values Result

H1: Perceived enjoyment in using statistics 0.370 0.369  0.051 7.199 0.001 Supported
(PEUS) -> Attitude towards statistics

(ATS)

H2: Perceived enjoyment in using statistics 0.553 0.554  0.033 16.984 0.001 Supported
(PEUS) -> Perceived usefulness of statis-

tics (PUS)

H3: Perceived enjoyment in using statistics  0.539 0.540  0.042 12.798 0.001 Supported
(PEUS) -> Self-efficacy in the use of statis-

tical tools (SUS)

H4: Perceived usefulness of statistics 0.302 0.303  0.048 6.257 0.001 Supported
(PUS) -> Attitude towards statistics (ATS)

H5: Perceived usefulness of statistics 0.146 0.146 0.044 3314 0.001 Supported
(PUS) -> Self-efficacy in the use of statis-

tical tools (SUS)

H6: Self-efficacy in the use of statistical 0.151 0.151 0.040 3.759 0.001 Supported
tools (SUS) -> Attitude towards statistics

(ATS)

4 Conclusions

The general objective of the study was to analyze the predictive associations among
perceived enjoyment of using statistics, perceived usefulness of statistics, and Self-
efficacy in using statistical tools, and university students’ Attitude towards statistics.
The findings addressed this objective by showing that all three variables were posi-
tively and significantly associated with Attitude towards statistics. Together, the pre-
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dictors explained 48.4% of the variance in students’ attitudes, indicating that the pro-
posed model had moderate explanatory capacity.

Regarding the first specific objective, perceived enjoyment in using statistics
showed the strongest direct association with Attitude towards statistics (f = 0.370, p <
0.001), supporting HI. This finding indicates that students who perceive statistical
learning as enjoyable tend to express more favorable attitudes towards the subject.

In relation to the second specific objective, perceived enjoyment was positively as-
sociated with both Perceived usefulness of statistics ( = 0.553, p < 0.001) and Self-
efficacy in the use of statistical tools (B = 0.539, p < 0.001). Therefore, H2 and H3
were supported. These results show that enjoyment is associated not only with atti-
tudes but also with students’ recognition of the practical value of statistics and their
confidence in using statistical tools.

The third specific objective examined the relationship between perceived useful-
ness and Attitude towards statistics. The results supported H4 because Perceived use-
fulness was positively associated with Attitude towards statistics (B = 0.302, p <
0.001). Students who recognized the academic and professional relevance of statistics
displayed more favorable attitudes towards learning it.

Regarding the fourth specific objective, perceived usefulness was positively asso-
ciated with Self-efficacy in using statistical tools (B = 0.146, p = 0.001), supporting
H5. Although this relationship was smaller than the associations involving perceived
enjoyment, it suggests that recognizing the practical usefulness of statistics may rein-
force students’ confidence in applying statistical procedures and technologies.

The fifth specific objective concerned the relationship between Self-efficacy and
Attitude towards statistics. H6 was supported because Self-efficacy showed a positive
and statistically significant association with Attitude towards statistics (p = 0.151, p <
0.001). Nevertheless, its coefficient was smaller than those of Perceived enjoyment
and Perceived usefulness, indicating that confidence in using statistical tools plays a
complementary rather than predominant role in explaining attitudes.

Overall, the findings show that Attitude towards statistics is associated with the in-
tegration of affective and cognitive factors. Perceived enjoyment emerged as the most
relevant predictor because it was directly associated with attitudes and was also
strongly related to usefulness and self-efficacy. Consequently, university statistics
instruction should combine technical development with contextualized activities,
authentic datasets, interactive digital tools, and applied problem-solving experiences
that make statistical learning more enjoyable, meaningful, and accessible.

The results should be interpreted as predictive associations rather than causal ef-
fects because the study employed a cross-sectional, non-experimental design. In addi-
tion, the use of self-reported data, convenience sampling, and participants from pri-
vate universities in a single city limits the generalizability of the findings. Future stud-
ies should employ longitudinal or experimental designs, include students from differ-
ent disciplines and public universities, and examine how instructional strategies influ-
ence the development of attitudes towards statistics.



Predictors of Positive Attitudes Towards Statistics in University ... 143

References

1. Flores Ccanto, F., Menacho Vargas, 1., Yupanqui Huatuco, W.R., Davila Huaman, V.C.:

Ensefianza de estadistica en estudiantes universitarios. Revista de Ciencias Sociales 30,
105-116 (2024). doi:10.31876/rcs.v30i.42251

2. Gurban, M.A., Almogren, A.S.: Students’ Actual Use of E-Learning in Higher Education

During the COVID-19 Pandemic. Sage Open 12(2), 21582440221091250 (2022).
doi:10.1177/21582440221091250

3. Schoen, R.C., Rhoads, C., Perez, A., Jacobbe, T., Li, L.: Improving the teaching and learning

of statistics. Learning and Instruction 95, 102018 (2025).
doi:https://doi.org/10.1016/j.learninstruc.2024.102018

4. Hernandez de la Hera, J.M., Morales-Rodriguez, F.M., Rodriguez-Gobiet, J.P., Martinez-

Ramon, J.P.: Attitudes toward mathematics/statistics, anxiety, self-efficacy and academic
performance: an artificial neural network. Frontiers in Psychology Volume 14 - 2023
(2023). doi:10.3389/fpsyg.2023.1214892

Pascual, R.F., Caballero Mariscal, D., Pinto, M., Marin-Jiménez, A.E.. Attitudes of
University Students Toward Statistics as a Pathway to Data Literacy: A Meta-Analysis.
Journal  of  Statistics and Data  Science  Education, 1-18 (2025).
doi:10.1080/26939169.2025.2475765

6. Marques, F.T., Neto, F.L.: Statistical training in Brazilian graduate programs: an analysis of

the courses offered. Educacao e Pesquisa 49 (2023). doi:10.1590/S1678-
4634202349249290

7. Abdalla, R.A.M.: Examining awareness, social influence, and perceived enjoyment in the

TAM framework as determinants of ChatGPT. Personalization as a moderator. Journal of
Open Innovation: Technology, Market, and Complexity 10(3), 100327 (2024).
doi:https://doi.org/10.1016/j.joitmc.2024.100327

8. Gutierrez-Aguilar, O., Ticona-Apaza, F., Callinaupa-Quispe, G., Duche-Perez, A., Salas-

Valdivia, L., Chicana-Huanca, S.: Ease of use and perceived usefulness and its influence on
motivation, collaboration and behavioral intention in university students in times of Covid-
19. In: 2022 17th Latin American Conference on Learning Technologies, LACLO 2022
2022

9. Price, D.L.: Our Mission in Action: Past, Present, and Future. Journal of the American

10

11.

12.

13.

Statistical Association 120(549), 1-6 (2025). doi:10.1080/01621459.2025.2450191

. Spencer, D., Griffith, E., Briska, K., Post, J., Willis, C.: The role of non-cognitive factors in

the introductory statistics classroom. Statistics Education Research Journal 22(1), 4 (2023).
doi:10.52041/serj.v22i1.77

Gutierrez-Aguilar, O., Gutierrez-Aguilar, A., Chicana-Huanca, S.: Factors influencing the
self-efficacy of online learning in university students. In: Iberian Conference on
Information Systems and Technologies, CISTI 2023

Jiang, M., Ballenger, J.: Nontraditional Doctoral Student's perceptions of instructional
strategies used to enhance statistics self-efficacy in online learning. Journal of Educators
Online 20(1) (2023). doi:10.9743/JEO.2023.20.1.7

Mendes, R.A., Loxton, N.J., Stuart, J., O’Donnell, A.W., Stainer, M.J.: Statistics anxiety or
statistics fear? A reinforcement sensitivity theory perspective on psychology students’


https://doi.org/10.1016/j.learninstruc.2024.102018
https://doi.org/10.1016/j.joitmc.2024.100327

144

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

R. E. Morales-Fano et al.

statistics anxiety, attitudes, and self-efficacy. European Journal of Psychology of Education
39(3), 24612480 (2024). doi:10.1007/s10212-024-00802-z

Yusefi, A.R., Nasabi, N.S., Bahmaei, J., Askarpour, H., Bordbar, S.: Investigating the State
of Self-Expression and its Relationship with Adjustment and Self-Efficacy of Students:
Evidence From a Cross-sectional Study in Southern Iran. The Open Public Health Journal
17(1) (2024). doi:10.2174/0118749445337418240905104211

Figueiredo, E., Fonseca, C., Paiva, T.: Self-efficacy and academic performance in higher
education: a case study. European Public & Social Innovation Review 9, 1-16 (2024).
doi:10.31637/epsir-2024-960

Levy, S., Stukali, Y.: ADHD and academic performance in a post-secondary statistics
course: Mediating factors. Statistics Education Research Journal 23(2) (2024).
doi:10.52041/SERJ.V2312.731

Grani¢, A.: Technology Acceptance and Adoption in Education. In: Handbook of Open,
Distance and Digital Education. (2023), pp. 183-197

Yan, S., Eng, L.G., Seong, L.C.: Influencing Factors of Continuous Intention to Use E-
learning System of Undergraduates in Guangxi, China: The Mediating Role of Perceived
Ease of Use and Perceived Usefulness. Sage Open 14(4), 21582440241305231 (2024).
doi:10.1177/21582440241305231

Zulherman, Z., Zain, F.M., Sailin, S.N.: Factors of using e-learning in higher education and
its impact on student learning. International Journal of Evaluation and Research in
Education (IJERE) 12(1), 377 (2023). doi:10.11591/ijere.v12i1.23912

Carvajal-Morales, J.M., Leon-Pluas, E.E., Valenzuela-Cobos, J.D., Guevara-Viejo, F.:
Educational Design in the Adoption of ICT for Sustainable Digital Learning in Social and
Business Sciences: A Structural Equation Model. Sustainability (Switzerland) 16(23)
(2024). doi:10.3390/su162310674

Alturkustani, S., Durfee, A., O'Leary, O.F., O'Mahony, S.M., O'Mahony, C., Lone, M.,
Factor, A.: Measuring students' perceptions of virtual reality for learning anatomy using the
general extended technology acceptance model for E-learning. Anatomical Sciences
Education 18(6), 579-595 (2025). doi:10.1002/ase.70045

Saif, N., Khan, S.U., Shaheen, I., Alotaibi, F.A., Alnfiai, M.M., Arif, M.: Chat-GPT,
validating Technology Acceptance Model (TAM) in education sector via ubiquitous
learning mechanism. Computers in Human Behavior 154, 108097 (2024).
doi:10.1016/j.chb.2023.108097

Khan, M.J., Reddy, L.K.V., Khan, J., Narapureddy, B.R., Vaddamanu, S.K., Alhamoudi,
F.H., Vyas, R., Gurumurthy, V., Altijani, A.A.G., Chaturvedi, S.: Challenges of E-
Learning: Behavioral Intention of Academicians to Use E-Learning during COVID-19
Crisis. Journal of Personalized Medicine 13(3), 555 (2023).

Michel-Acosta, P., Chaljub-Hasbtn, J., Cabero-Almenara, J., del Conte-Ayala, E., Peguero-
Garcia, J., Pepin-Ubri, J.: Evaluating an Augmented Reality App for Learning About
Climate Change among University Students: A Pilot Study. Revista Electronica Educare
28(3), 1-19 (2024). doi:10.15359/ree.28-3.18595



Predictors of Positive Attitudes Towards Statistics in University ... 145

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Predictors of Positive Attitudes Towards Statistics in University Students



