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Abstract

The purpos of this study was to evaluate the integration of technology in e-education by
elementary school teachers based on international standards for technology in education. This
research was applied in terms of purpose and employed a survey method. The statistical
population consisted of all male elementary school teachers in one district one of Hamedan
city during the 2022-2023 academic year, with a sample of 140 participants. Data collection
was conducted using a researcher-made questionnaire based on the six dimensions of ISTE's
standards. The questionnaire's validity was confirmed by educational technology professors,
and its reliability was established using Cronbach's alpha, yielding a value of 85% for the total
dimensions. The findings revealed that the integration of technology by male elementary
teachers in district one of Hamedan city in e-education, considering technological concepts
and operations, teaching planning across multiple environments, planning and designing
learning experiences and environments, measurement and evaluation, professional
productivity, and human, legal, ethical, and social technology issues, was at a favorable level.
Furthermore, no significant differences were observed in technology integration based on
educational technology standards with regard to age, education, and experience. Based on the
findings, it can be concluded that primary school teachers employ strategies related to
technology integration dimensions and indicators in an integrated manner within the e-
education context, aligning with global standards for technology integration in the teaching-
learning process. Therefore, it is recommended that officials and planners take the necessary
steps to maintain and further enhance this positive development.

Keywords: Evaluation, E- Education, International Society for Technology in Education,
Technology Integration.

Introduction

Integrating technology is a crucial skill that teachers must possess to support educational
activities, enhance learning, and guide students towards deeper understanding, a need that has
grown significantly in the 21st century (Turugare & Rudhumbu, 2020). Various studies on
technology integration and teacher competencies in using technology, both locally and
globally, show that technology integration in education is sometimes favorable (Jalili, 2022;
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Nejati Aref, 2019; Alawneh & Salman., 2024; Sapieva et al., 2023) while in other cases, it
indicates shortcomings (Khanal et al., 2024; Kalinga & Ndibalema, 2023). A research gap
identified from these findings is that most of them focus on face-to-face courses, with little
attention given to e-education. Furthermore, most research on classroom technology
integration relies on the TPACK model, with fewer studies using ISTE standards, which are
considered more precise because they follow experimental designs and emphasize teacher
competencies in technology integration (Crompton & Sykora, 2021). This study was
conducted using the ISTE standards. The main question of this research was: What is the state
of technology integration of primary teachers in e-education in terms of the ISTE standards?

Research Methodology

This research was applied in purpose and descriptive in its survey method. The study
population consisted of all male elementary school teachers in district one of Hamedan city
during the 2022-2023 academic year, from whom 140 people were randomly selected. Data
collection was done using a researcher-made questionnaire based on the six dimensions of the
ISTE (2007) standards. For the first standard, concerning technology concepts and functions,
six items were used; for the second, related to designing experiences and learning
environments, seven items; the third standard, concerning measurement and evaluation, also
included seven items; for the fourth, teaching planning according to effective and multiple
learning environments, six items were used; nine items addressed professional performance
and productivity in the fifth standard; and five items addressed dealing with legal, ethical,
social, and human issues of technology in the sixth items. The questionnaire used a 5-point
scale ranging from 1 (very low) to 5 (very high). Educational technology professors
confirmed its validity, and its reliability was calculated using Cronbach's alpha, at 0.85 for the
total dimensions Reliability rates for each dimension: technology concepts (0.85), designing
learning environments (0.87), measurement and evaluation (0.79), legal and social issues
(0.90), professional productivity (0.89), and technology-based measurement (0.86). All
distributed questionnaires were collected after being completed by the teachers, and the
collected data were analyzed using t-test and analysis of variance.

Findings

Results from the single-group t-test showed that the standard for technology concepts and
operations had a mean of 4.21, with a standard deviation of 0.63; technology-based
measurement and evaluation had a mean of 3.32, with a standard deviation of 0.50; designing
experiences and learning environments had a mean of 6.09 and a standard deviation of 0.53;
teaching planning according to effective and multiple learning had a mean of 3.85 and a
standard deviation of 0.067; professional performance and productivity had a mean of 3.70
and a standard deviation of 0.46; and human, legal, ethical, and social issues of technology
had a mean of 3.32 and a standard deviation of 0.44. Since all obtained means exceeded the
statistical mean of 3, the differences were significant at the 0.01 level. Additionally, data
analysis showed no significant differences in technology integration in e-learning classrooms
based on demographic factors like age (F=0.065; P=0.968), education level (F=0.094;
P=0.951), and teaching experience (F=0.659; P=0.567).

Discussion and Conclusion

This research revealed that the technology integration by teachers in e-learning is at a
favorable level according to ISTE standards. These findings align with the results of studies
by Nejati Aref (2019), Alawneh & Salman et al. (2024), Sapieva et al. (2023), Khanal et al.
(2024), and Villegas & Buquia (2023), but contrast with the findings of others, such as
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Egtesad and Mehrabi (2020), Ahmadi et al. (2015), Sahraoui & Loukia (2023), Kim et al.
(2020), Veronica (2022), Baek & Sung (2021), Kalinga & Ndibalema (2023), and Najjari et
al. (2021). The integration of technology by teachers may be influenced by their use of
technology outside the classroom (Mohamad Zaenui et al., 2023) and the accessibility of
educational cntent through web platforms (Anas Thohir et al.,2022). The increase in the use of
technology integration by teachers can be due to the change in expectations from them in
creating the skills needed by students in the 21st century, such as critical thinking, creativity,
innovation, collaboration, and communication, which are easier to achieve by integrating
technology into the curriculum (Xie et al, 2019). The shift from face-to-face to e-learning
during COVID-19 likely improved teachers' technology skills (Cahapa, 2020). Consequently,
policymakers and planners are encouraged to provide incentives that maintain the current
level of technology integration in e-learning.
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Table 3: The status of technology integration according to the age, education and service history of teachers
using the Sheffe test
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