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Background: The use of information technology in geography education can provide opportunities for
interactive and inquiry-based learning, thereby fostering students’ academic achievement, creativity, and
research orientation. Realizing this potential requires attention to student empowerment and its role in
strengthening students’ active participation, autonomy, and competence in the learning process.

Aims: This study aimed to examine the effects of information technology use on students’ academic
achievement, creativity, and research orientation in geography, with student empowerment as a mediating
variable, from the perspective of secondary school geography teachers.

Methods: This study employed a descriptive-correlational design using structural equation modeling. The
statistical population comprised all 651 geography teachers working in secondary schools in Dhi Qar. Based
on the sample size table developed by Krejcie and Morgan (1970), 228 teachers were selected through
random cluster sampling. Data were collected using the Information Technology Questionnaire (Yavuz,
2005), the Academic Empowerment Questionnaire (Zhao & Ee, 2012), the Academic Achievement
Questionnaire (Pham & Taylor, 1990), the Research Orientation Questionnaire (Shirzad et al.,2016), and the
Creativity Questionnaire (Randsip, 1979). Correlation analysis and structural equation modeling were
conducted using SPSS version 26 and AMOS version 23 to test the research hypotheses.

Results: Information technology had positive and statistically significant direct effects on students’
empowerment, creativity, research orientation, and academic achievement (p < .05). Furthermore, student
empowerment significantly mediated the relationships between information technology and students’
creativity, research orientation, and academic achievement (p < .001).

Conclusion: The findings suggest that information technology use can enhance students’ creativity, research
orientation, and academic achievement in geography, both directly and through student empowerment.
Accordingly, the purposeful integration of information technology into geography education should be
accompanied by opportunities for active participation, independent learning, and student responsibility.
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Introduction

Geography education extends beyond the
transmission of information by fostering an
understanding of human—environment relationships,
the analysis of spatial issues, and informed
engagement  with  environmental and social
challenges. Its quality should therefore be assessed in
terms of active learning, academic achievement,
creativity, and research orientation (Rakuasa &
Latue, 2023; Kasneci et al., 2023). These three
outcomes are distinct yet interrelated (Anwar et al.,
2012). Academic achievement refers to the
attainment of educational objectives and the
acquisition of expected knowledge and skills; in
geography, it is reflected in conceptual
understanding, the interpretation of geographical
information, and the application of acquired
knowledge (Doshi & Hauser, 2024; Zhang et al.,
2022). Creativity involves generating novel and
contextually appropriate ideas and solutions
(Chappell et al., 2024), whereas research orientation
encompasses curiosity, questioning, and the
systematic investigation of problems (Hosseinabadi
etal., 2024).

By facilitating access to information and its
processing and exchange, information technology has
the potential to support interactive learning tailored to
students’ needs (Bidgoli et al., 2018; Zheng et al.,
2023). In geography education, digital maps, satellite
imagery, multimedia resources, and geographic
information systems can facilitate the observation and
analysis of phenomena, while diverse resources and
collaborative activities can extend geographical
inquiry beyond textbook content (Azizi et al., 2022;
Belou Waters, 2018). However, access to digital tools
alone does not guarantee improved learning.
Effective technology use requires planning, balanced
implementation, and integration with purposeful
information searches, information analysis, problem-
solving, and active participation (Ling et al., 2023;
Rezaeifar, 2021). Within this framework, student
empowerment—understood as strengthening
effective participation, informed decision-making,
and responsibility—may serve as a mechanism
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linking technology use to learning outcomes (Qaza &
Melhem, 2011; Akiba & Fraboni, 2023). Independent
access to resources, choices in how assignments are
presented, feedback, and group activities represent
technology-supported opportunities for fostering this
process (Parveen & Ramzan, 2024).

The rationale for the mediating role of empowerment
rests on the assumption that purposeful information
technology use may be associated with students’
academic and  motivational  outcomes by
strengthening their sense of competence, autonomy,
and influence over the learning process (Zalkowski &
Johansen, 2024). Empowered students may invest
greater effort in learning and completing assignments,
express alternative ideas more confidently, and seek
evidence to answer their questions (Yang et al.,
2023). Nevertheless, neither the mediating role of
empowerment nor the similarity of the relationships
between technology use and academic achievement,
creativity, and research orientation should be
assumed in advance. Accordingly, the present study
focuses on secondary schools in Dhi Qar Province
and examines the direct and indirect relationships
between information technology use and these three
outcomes, while testing the mediating role of student
empowerment from the perspective of geography
teachers.

Method

This study employed a descriptive—correlational
design using structural equation modeling. The
population comprised 651 geography teachers at
secondary schools in Dhi Qar, of whom 228 were
selected through cluster random sampling based on
the sample size table developed by Krejcie and
Morgan (1970), with schools serving as sampling
clusters. Inclusion criteria were current employment
as a geography teacher and informed consent to
participate, whereas exclusion criteria included
withdrawal and incomplete questionnaire responses
that precluded data analysis. Data were collected
using the Academic Performance Questionnaire
developed by Pham and Taylor (1999), the Research
Orientation Questionnaire developed by Shirzad et al.
(2016), the Raudsepp Creativity Questionnaire
(1979), the  Social-Emotional = Competence
Questionnaire developed by Zhou and Ee (2012) as
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an indicator of student empowerment, and the
Technology Attitude Scale attributed to Yavuz
(2005). Cronbach’s alpha coefficients for these
instruments in the present study were .84, .78, .73,
.87, and .83, respectively. After obtaining official
permissions and coordinating with educational
authorities and school principals, the researchers
explained the study objectives, questionnaire
completion  procedures, and  confidentiality
safeguards to the teachers, who completed the
questionnaires based on their teaching experience and
knowledge of their students. Following checks for
response completeness and potential errors,
descriptive statistics, statistical assumptions, and
instrument reliability were assessed using SPSS
version 26. The measurement model, structural model
fit, and direct relationships were evaluated using
AMOS version 23, while the significance of indirect
effects and the mediating role of student
empowerment were tested using bootstrapping.
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Results

Of the 228 participating teachers, 57.9% were male
and 42.1% were female; 66.2% held a bachelor’s
degree, whereas 33.8% held a master’s degree or
higher, and 54.4% had more than 10 years of teaching
experience. The means and standard deviations for
information technology use, student empowerment,
creativity, research orientation, and academic
achievement were 3.65 and 0.61, 3.55 and 0.69, 3.43
and 0.78, 3.23 and 0.59, and 3.12 and 0.66,
respectively. Skewness and kurtosis values for all
variables ranged from -2 to +2, indicating no
substantial departures from univariate normality.
Pearson correlation analyses revealed positive and
statistically significant correlations among all study
variables (p < .01). Furthermore, the fit indices
indicated that the proposed model provided an
acceptable fit to the data: the chi-square-to-degrees-
of-freedom ratio was within the acceptable range,
CFl, GFl, and IFI values exceeded .90, and RMSEA
was below .08.

Table 1. Results of the Direct Path Analysis among the Study Variables

Unstandardized

Standardized

Direct path coefficient (B) coefficient (B) Standard error (SE)  t-statistic  p-value
Information technology use — Student empowerment 0.653 0.512 0.102 6.556 .001
Information technology use — Creativity 0.267 0.204 0.090 2.101 .035
Information technology use — Research orientation 0.622 0.719 0.049 7.659 .001
Information technology use — Academic achievement 0.369 0.344 0.065 4.064 .001
Student empowerment — Academic achievement 0.477 0.261 0.071 5.812 .001
Student empowerment — Creativity 0.448 0.370 0.079 4.460 .001
Student empowerment — Research orientation 0.533 0.442 0.045 5.710 .001

As shown in Table 1, all direct paths were positive
and statistically significant. The standardized path
coefficients from information technology use to
student  empowerment,  creativity,  research
orientation, and academic achievement were 0.512,
0.204, 0.719, and 0.344, respectively. Furthermore,

the standardized path coefficients from student
empowerment to academic achievement, research
orientation, and creativity were 0.261, 0.442, and
0.370, respectively. The indirect path coefficients are
presented in Table 2.

Table 2. Indirect Effects of Information Technology Use on Creativity, Research Orientation, and Academic Achievement through Student
Empowerment

Standardized Lower

Indirect path indirect effect bound Upper bound p-value
Information technology use — Student empowerment — Creativity 0.223 0.182 0.441 .001
Information technology use — Student empowerment — Research orientation 0.276 0.117 0.366 .001
Information technology use — Student empowerment — Academic achievement 0.365 0.245 0.478 .001

As reported in Table 2, the indirect effect of
information technology use on creativity through

student empowerment was 0.223, with a hypothetical
confidence interval ranging from 0.182 to 0.441. The
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indirect effect on research orientation was 0.276, with
a hypothetical confidence interval ranging from 0.117
to 0.366, whereas the indirect effect on academic
achievement was 0.365, with a hypothetical
confidence interval ranging from 0.245 to 0.478.
Thus, all indirect paths were reported as statistically
significant (p = .001).

Conclusion

The present study examined the direct and indirect
relationships between information technology use
and students’ academic achievement, creativity, and
research orientation in geography, with student
empowerment as a mediator, from the perspectives of
secondary school geography teachers in Dhi Qar. The
findings revealed positive and statistically significant
direct relationships between information technology
use and student empowerment, as well as all three
educational outcomes. These findings are consistent
with the studies cited by Parvin and Ramadan (2024),
Chappell et al. (2024), Hosseiniabadi et al. (2024),
and Zheng et al. (2023). Digital resources, interactive
maps, and multimedia content may provide
opportunities for independent access to information,
comparison of evidence, generation of novel ideas,
and a clearer understanding of geographical concepts.
In the reported model, information technology use
was more strongly associated with research
orientation than with the other outcomes and less
strongly associated with creativity. This pattern
suggests that fostering creativity requires not only
digital tools but also open-ended tasks, opportunities
to express ideas freely, and a supportive learning
environment.

The findings also indicated that student
empowerment had a positive and statistically
significant direct relationship with academic
achievement and mediated the indirect relationships
between information technology use and creativity,
research orientation, and academic achievement.
These findings are conceptually consistent with the
perspectives of Akiba and Fraboni (2023), Wang et
al. (2023), and Zalkowski and Johansen (2024). By

strengthening  students” sense of autonomy,
competence, influence, and  responsibility,
empowerment may  facilitate more active

participation in learning. In geography education,
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involvement in selecting topics, identifying
resources, collecting evidence, and proposing
solutions to environmental problems can make
technology use more purposeful and meaningful.
Accordingly, the educational value of technology
depends not merely on access to digital tools or the
frequency of their use, but also on the quality of
student participation and the opportunities available
for decision-making and independent work.

Reliance on geography teachers’ perspectives and the
restriction of the study population to secondary
schools in Dhi Qar limit the generalizability of the
findings and the extent to which they reflect students’
actual performance. Future research should
incorporate  students’  perspectives  alongside
teachers’ views and employ direct assessments of
academic achievement, creativity, and research
activities. Examining the model in other regions and
using longitudinal or intervention designs could also
provide a more precise understanding of the
relationships among the variables.
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