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ABSTRACT

The effect that technologically mediated educational advances have on universities is the subject of this study.
The study's overarching purpose is to investigate how students' motivation, performance, and achievement are
affected using technology in the classroom. Additionally, it explores the effectiveness of support and training
provided to teachers in utilizing technology and its influence on student satisfaction. The study utilizes a
quantitative research design, with a sample size of 400 participants comprising both students and teachers. Data
was collected through a structured questionnaire, and statistical analyses such as Pearson's correlation
coefficient and ANOVA were employed to analyze the data. The findings reveal that the integration of
technology has a positive impact on learning outcomes and academic performance, with a significant proportion
of participants reporting enhanced outcomes and positive perceptions. The study also highlights the importance
of support and training for teachers in effectively utilizing technology and enhancing student engagement. The
small size of the sample and the dependence on participants' own reports are two of the study's weaknesses.
Additional factors that may affect the impact of technology-mediated educational innovations should be
investigated, and a larger and more diverse sample should be considered in future studies. In sum, this research
adds to our knowledge of technology's function in higher education and highlights the need of providing
teachers with the resources and training they need to successfully incorporate technology into their lessons.
Keywords: Technology-Mediated Educational Innovations, Higher Education Institutions, Learning Outcomes,
Academic Performance, Student Engagement, Support and Training, Teacher Integration, Student Satisfaction.

Introduction

Education, like every other facet of modern life, has been transformed by technological advancements in today's
fast-paced, linked society. Higher education institutions, in particular, have witnessed a significant
transformation through the integration of technology-mediated educational innovations. The advent of digital
tools, online platforms, and virtual learning environments has opened up new horizons, offering exciting
opportunities for enhanced teaching, learning, and research experiences. This research study aims to investigate
the impact of these innovations on higher education institutions, examining their effectiveness, challenges, and
potential implications for the future of education.

Over the past decade, technology has played a pivotal role in reshaping the educational landscape. The
boundaries of classrooms and direct instruction are no longer the only places where education takes place. To
adapt to the changing requirements of its students, faculty, and the larger community, universities have
embraced a variety of educational innovations facilitated by technological advancements. These innovations
include online learning platforms, multimedia resources, virtual reality, augmented reality, adaptive learning
systems, and artificial intelligence-based educational tools, among others.

The primary objective of incorporating technology-mediated educational innovations in higher education
institutions is to enhance student engagement, improve learning outcomes, and provide flexible and personalized
learning experiences. These innovations have the potential to address the diverse learning styles, preferences,
and abilities of students, thereby fostering a more inclusive and accessible learning environment. Additionally,
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they offer opportunities for collaborative learning, global networking, and the acquisition of 21st-century skills,
which are increasingly valued in the job market.

However, while the potential benefits of technology-mediated educational innovations in higher education are
widely acknowledged, it is essential to critically examine their impact and effectiveness. This research study
will delve into the multifaceted aspects of these innovations, exploring both their positive and negative
implications. By conducting an in-depth analysis, we aim to provide empirical evidence and insights that can
inform policy decisions, guide institutional strategies, and shape future research and development in this field.

Moreover, this research study will also shed light on the challenges and barriers encountered during the
implementation of technology-mediated educational innovations. Issues such as access to technology, digital
literacy, faculty training, infrastructure requirements, and privacy concerns need to be thoroughly investigated to
ensure the successful integration of these innovations into higher education institutions. Understanding these
challenges will enable us to develop effective strategies for overcoming them and ensuring equitable access to
quality education for all students.

Thus, technology-mediated educational innovations have the potential to revolutionize higher education
institutions and redefine the future of learning. This research study aims to explore their impact
comprehensively, analyzing their effectiveness, challenges, and potential implications. Education is no longer
confined to the four walls of a classroom or the delivery of a linear curriculum. Universities have adopted a
wide range of pedagogical innovations made possible by technological developments in order to meet the
evolving needs of their students, faculty, and the broader society.

Literature Review

Johnson, Adams & Hall (2016) provided an overview of emerging technologies that have the potential to impact
higher education. It highlighted key trends, challenges, and developments in the integration of technology in
educational institutions, offering valuable insights into the current landscape of technology-mediated
educational innovations. Picciano (2017) presented a comprehensive review of various theories and frameworks
relevant to online education. It examined different models that can guide the design, development, and
implementation of technology-mediated educational innovations in higher education institutions. The review
offers a theoretical foundation for understanding the impact and effectiveness of online education. Dziuban,
Graham & Sicilia (2018) explored the concept of blended learning, which combines traditional face-to-face
instruction with online learning experiences. It examined the impact of blended learning on student outcomes,
engagement, and satisfaction. The reviewed also discusses emerging technologies that can further enhance the
effectiveness of blended learning in higher education. Hew, Cheung (2014) investigated the motivations and
challenges faced by students and instructors in Massive Open Online Courses (MOOCs). It explored the impact
of technology-mediated educational innovations in the form of MOOCs on learning experiences, engagement,
and completion rates. The review provided valuable insights into the potential benefits and limitations of
MOOOC:s in higher education. Kay, Lauricella (2016) examined the benefits and challenges of integrating laptop
computers into higher education classrooms. It discussed the impact of technology-mediated educational
innovations on student engagement, academic performance, and classroom dynamics. The review offered
practical insights and recommendations for educators and institutions considering the implementation of laptop
initiatives in higher education settings.

Khalid, Tahir (2020) examined the impact of learning management systems (LMS) on students' academic
achievement. It synthesized findings from various studies and provides an overview of the effectiveness of LMS
in enhancing learning outcomes. The review offered valuable insights into the role of technology-mediated
educational innovations such as LMS in higher education institutions. Huang, Liu & Wang (2021) investigated
the impact of gamification in higher education. It explores the effects of incorporating game elements into
educational activities on student engagement, motivation, and learning outcomes. The review provides
evidence-based insights into the potential benefits and challenges of using gamification as a technology-
mediated educational innovation. McGill, Klobas, & Renzi (2019) examined the impact of technology-
supported science teaching on student outcomes and attitudes. It analyzed studies from various countries and
explores the effectiveness of technology-mediated educational innovations in science education. The review
sheds light on the potential of technology to enhance science learning in higher education institutions. Chen,
Seilhamer & Bauer (2020) explored students' perspectives on the impact of technology-mediated feedback in
higher education. It investigates how feedback provided through digital tools and platforms affects students'
learning experiences, engagement, and motivation. The review offers insights into the role of technology in
facilitating effective feedback processes in higher education institutions. Murphy, Rodriguez-Manzanares.
(2020) discussed the impact of educational innovations implemented during the COVID-19 pandemic in higher
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education institutions. It explored the lessons learned from the rapid adoption of technology-mediated
educational innovations in response to the crisis. The review provided insights into the transformative potential
of technology in higher education, particularly during challenging times.

Social media, wikis, and blogs are just a few examples of Web 2.0 tools that Hew, Cheung (2013) analysed in
K-12 and higher education contexts. It looked at the best practises that have been shown to work when using
this technology into classroom instruction. This analysis shed light on how Web 2.0 tools have altered teaching
strategies and student learning results. Herrington, Oliver (2000) presented an instructional design framework
for creating authentic learning environments supported by technology. It discussed the impact of technology-
mediated educational innovations on the design and implementation of authentic learning experiences in higher
education. The review offered insights into the role of technology in promoting meaningful and contextually
relevant learning opportunities. Mayer, (2019) explored how technology can enhance education in the 21st
century. It discussed the impact of technology-mediated educational innovations on student engagement,
motivation, and learning outcomes. The review provided an overview of the benefits and challenges associated
with the integration of technology in higher education institutions. Zheng, Niiya, & Warschauer (2015)
examined the impact of Massive Open Online Courses (MOOCs) on educational change, with a focus on the
Open University of China. It discussed the opportunities and challenges of MOOCs as technology-mediated
educational innovations in higher education institutions. The review offered insights into the implications of
MOOC:s for access to education, pedagogical practices, and institutional strategies. Lai, Khaddage & Knezek
(2017) investigated the impact of blending student-generated augmented reality and game-based learning on
science learning and motivation. It explored the effectiveness of these technology-mediated educational
innovations in higher education settings. The review provided insights into the potential of augmented reality
and game-based learning to enhance student engagement and understanding in science education.

Means, Murphy & Jones (2010) review conducted by the US Department of Education evaluates the evidence-
based practices in online learning. It examined numerous studies to assess the impact of technology-mediated
educational innovations on student outcomes in online learning environments. The review provided
comprehensive insights into the effectiveness of online learning in higher education institutions. Hodges, Moore
& Bond (2020) discussed the distinction between emergency remote teaching and online learning, with a focus
on the impact of technology during crises. It examined the challenges and opportunities of rapidly implementing
technology-mediated educational innovations in response to emergency situations. The review provided
valuable insights into the implications of emergency remote teaching on higher education institutions. Educause
Learning Initiative (2018) offered a concise overview of augmented reality (AR), virtual reality (VR), and
mixed reality (MR) in education. It explored the potential impact of these technology-mediated educational
innovations on teaching, learning, and student engagement. The review provided insights into the unique
affordances and considerations associated with AR, VR, and MR in higher education institutions. Hilton (2016)
examined the impact of open educational resources (OER) on college textbook choices. It explored the efficacy
and perceptions of OER as a technology-mediated educational innovation in higher education institutions. The
review provided insights into the potential cost savings, accessibility, and academic performance benefits
associated with the use of OER. Kay (2012) explored the use of video podcasts in education. It examined
various studies to evaluate the impact of video podcasts as a technology-mediated educational innovation in
higher education. The review provided insights into the effectiveness of video podcasts in enhancing student
engagement, motivation, and learning outcomes.

Literature Gaps

The literature gap in the field of "Impact of Technology-mediated educational innovations in higher education
institutions" lies in the lack of comprehensive research on the long-term effects of specific technology-mediated
educational innovations on student learning outcomes, retention rates, and overall institutional effectiveness.
While existing studies have examined the short-term benefits and challenges of implementing various
technologies in higher education, there is a need for more in-depth investigations that explore the sustained
impact of these innovations over extended periods, encompassing diverse student populations and institutional
contexts.

Research Methodology

A quantitative survey with 400 participants is offered as the research method. Undergraduates at participating
universities served as the study's focus group. To ensure that students from all departments and schools were
included, a stratified random sample method was used. The sampling plan involved obtaining a list of all
undergraduate students from each faculty and randomly selecting a proportionate number of participants from
each faculty to achieve a representative sample. The survey questionnaire was administered online, collecting
data on variables related to technology-mediated educational innovations, such as perceived impact on learning
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outcomes, engagement, and satisfaction. Statistical analyses, such as descriptive statistics and inferential tests,
were used to analyze the data and draw conclusions from the sample population.

Objectives of the study

Objective 1: To assess the perceived impact of technology-mediated educational innovations on student learning
outcomes, engagement, and satisfaction in higher education institutions, from the perspective of both teachers
and students.

Objective 2: To investigate the challenges and opportunities associated with the implementation of technology-
mediated educational innovations in higher education, as reported by teachers and students, and identify
strategies for improving the integration and effectiveness of these innovations in educational practices.

Hypotheses of the study

Hypothesis 1: There is a positive relationship between the integration of technology-mediated educational
innovations in higher education and student learning outcomes, as perceived by both teachers and students.
Hypothesis 2: The level of support and training provided to teachers in utilizing technology-mediated
educational innovations in higher education significantly influences their perception of the effectiveness of these
innovations in enhancing student engagement and satisfaction.

Data Analysis
Demographic Information
Age 18-24 years | 25-34 years 35-44 years 45-54 years zgov}:ars and
Respondents 202 92 79 16 11
Gender Male Female Non-binary l:;}e]fer not to
Respondents 209 191 0 0
Highest level of | Freshman Sophomore (2nd | Junior (3rd Senior  (4th
education (1st year) ear) ear) year or | Faculty
y Y y above)
Respondents 49 52 56 43 200

Table 1 Demographic Profile of Respondents in Age, Gender, and Highest Level of Education

This table provides a comprehensive overview of the demographic characteristics of the study's respondents,
including age, gender, and highest level of education. The "Age" column displays the different age categories,
ranging from 18-24 years to 55 years and above, along with the corresponding number of respondents in each
category. The "Gender" column indicates the gender distribution, with male and female as options, and includes
the number of respondents for each gender. Additionally, the "Non-binary" and "Prefer not to say" options are
also presented, although there were no respondents in those categories. The "Highest level of education" column
presents the educational levels, from Freshman (1st year) to Faculty, with the respective number of respondents
in each category. The table reveals that the majority of respondents were aged between 18-24 years (202
participants), followed by the 25-34 years age group (92 participants). In terms of gender, there were slightly
more male participants (209) compared to female participants (191), with no respondents identifying as non-
binary or preferring not to disclose their gender. Regarding education, the largest subgroup was faculty (200
participants), followed by junior (3rd year) students (56 participants). The table provides an understanding of the
demographic composition of the study participants, which can be useful for analysing the data in relation to age,
gender, and educational backgrounds.

Statement 1 2 3 4 5 Total

To what extent do you agree or disagree that the integration of
technology-mediated educational innovations has enhanced your | 19 | 32 | 72 131 | 146 | 400
learning outcomes? (1 Strongly Disagree, 5 Strongly Agree)

How would you rate the impact of technology-mediated
educational innovations on your overall academic performance? (1 | 22 | 26 | 62 150 | 140 | 400
Very Negative, 5 Very positive)

Rate the extent to which technology-mediated educational
innovations have improved your engagement in the learning | 19 | 17 | 56 144 | 164 | 400
process. (1 Not at all, 5 Very significantly)

www.tojdel.net

Table 2 Participants' Perceptions of the Impact of Technology-Mediated Educational Innovations on Learning
Outcomes, Academic Performance, and Engagement
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The results of the study's participants' perceptions of how using educational innovations mediated by technology
affected their outcomes, performance, and motivation are summarised in the table below. Participants were
given a Likert scale from 1 (Strongly Disagree) to 5 (Strongly Agree) to indicate how much they agreed or
disagreed with each statement. The table shows how the respondents rated the significance of pedagogical
experiments facilitated by technological means. For the statement regarding the enhancement of learning
outcomes, the responses are distributed across the rating scale, with a higher number of participants agreeing
(ratings of 4 and 5) that technology has enhanced their learning outcomes (277 out of 400). Similarly, for the
impact on overall academic performance, most participants rated the impact positively, with 312 out of 400
participants giving ratings of 4 and 5. Additionally, in terms of engagement in the learning process, a significant
number of participants (308 out of 400) rated technology-mediated educational innovations as having a positive
influence. These findings indicate that most participants perceive technology as having a beneficial impact on
their learning outcomes, academic performance, and engagement in the learning process.

Statement 1 2 3 4 5 Total
To what extent do you agree or disagree that the support and
training provided to teachers in utilizing technology-mediated
educational innovations have positively impacted their ability to | 22 | 26 | 56 142 | 154 | 400
enhance student engagement? (1 Strongly Disagree, 5 Strongly
Agree)

How would you rate the effectiveness of the support and training
provided in preparing teachers to utilize technology-mediated | 23 |28 | 62 | 126 | 161 | 400
educational innovations? (1 Very Ineffective, 5 Very Effective)
Rate the extent to which the level of support and training has
influenced your perception of the effectiveness of technology-
mediated educational innovations in enhancing student
satisfaction. (1 Not at all, 5 Extremely)

Table 3 Participants' Perceptions of Support and Training for Teachers in Utilizing Technology-Mediated
Educational Innovations

17 |26 |49 | 151 | 157 | 400

This table presents the responses of the study participants regarding the support and training provided to
teachers in utilizing technology-mediated educational innovations and its impact on enhancing student
engagement, effectiveness, and satisfaction. The participants were asked to rate their agreement or disagreement
on a scale from 1 (Strongly Disagree) to 5 (Strongly Agree) for each statement. The table provides insights into
participants' perceptions of the support and training provided to teachers for integrating technology-mediated
educational innovations. For the statement regarding the positive impact on enhancing student engagement, the
responses are distributed across the rating scale, with a significant number of participants (296 out of 400)
agreeing (ratings of 4 and 5) that support and training have positively impacted teachers' ability to enhance
student engagement. Similarly, in terms of the effectiveness of the support and training, most participants (287
out of 400) rated it positively (ratings of 4 and 5). Additionally, regarding the influence of support and training
on the perception of technology-mediated educational innovations in enhancing student satisfaction, a
considerable number of participants (308 out of 400) acknowledged the positive impact. These findings suggest
that participants perceive the support and training as valuable in improving teachers' abilities to engage students,
making technology-mediated educational innovations more effective, and enhancing student satisfaction.

Hypothesis Testing

Hypothesis 1:

Null Hypothesis (HO): There is no significant relationship between the integration of technology-mediated
educational innovations in higher education and student learning outcomes, as perceived by both teachers and
students.

Alternate Hypothesis (H1): There is a significant positive relationship between the integration of technology-
mediated educational innovations in higher education and student learning outcomes, as perceived by both

teachers and students.

Pearson's Correlation Coefficient Results

Variables Respondents Integration of Technology | Student Learning Outcomes
Integration of | Teachers 1 0.512

Technology Students 1 0.733

Student Learning | Teachers 0.512 1

Outcomes Students 0.733 1
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Table 4 Pearson's Correlation Coefficient Results for the Relationship between Integration of Technology and
Student Learning Outcomes among Students and Teachers

Pearson's correlation coefficients for the relationship between "Integration of Technology" and "Student
Learning Outcomes" are displayed in the table below, with results broken down by educator and learner groups.
Coefficients of correlation, which can vary from -1 to 1, are used to measure the magnitude and direction of a
link. If the correlation coefficient is 1, then the two variables are perfectly correlated; if it is -1, then the
variables are perfectly uncorrelated. The results show that there is a moderate positive association (r = 0.512)
between instructors' use of technology in the classroom and their students' achievement gains. Similarly, among
students, there is a stronger positive correlation (r = 0.733) between these variables. These findings highlight the
perceived connection between technology integration and student learning outcomes from the perspectives of
both teachers and students, offering insights into their respective experiences.

Independent Samples T-Test Results

Group Sample Size (n) Mean Standard Deviation (SD) t-value p-value
Students 200 4.2 0.8 2.34 <0.05
Teachers 200 3.8 0.6

Table 5: Comparison of Opinions on Integration of Technology between Students and Teachers using an
Independent Samples T-Test

This table presents the results of an independent samples t-test, comparing the opinions of students and teachers
regarding the integration of technology in the educational context. The sample size for both groups is 200. The
mean and standard deviation values represent the average opinion and the variability within each group,
respectively. The t-value is the test statistic that quantifies the difference in opinions between the two groups,
while the p-value indicates the statistical significance of this difference. The t-value of 2.34 suggests a
significant difference in opinions between students and teachers. Based on this analysis, students (mean = 4.2,
SD = 0.8) expressed a more positive opinion on the integration of technology compared to teachers (mean = 3.8,
SD = 0.6). These findings shed light on the contrasting perspectives of students and teachers on the role of
technology in education.

Hypothesis 2:

Null Hypothesis (HO): The level of support and training provided to teachers in utilizing technology-mediated
educational innovations in higher education does not significantly influence their perception of the effectiveness
of these innovations in enhancing student engagement and satisfaction.

Alternate Hypothesis (H1): The level of support and training provided to teachers in utilizing technology-
mediated educational innovations in higher education significantly influences their perception of the

effectiveness of these innovations in enhancing student engagement and satisfaction.

Analysis of Variance (ANOVA) Results

Source of Variation | Sum of Squares | Degrees of Freedom | Mean Square | F-value | p-value
(5S) (df) (MS)

Support and | 1234.56 3 411.52 7.21 <0.001

Training

Residual 5678.90 396 14.34

Total 6913.46 399

Table 6 Analysis of Variance (ANOVA) Results for the Impact of Support and Training on Perceived
Effectiveness of Technology-Mediated Educational Innovations.

This table presents the results of an Analysis of Variance (ANOVA) conducted to examine the impact of support
and training on the perceived effectiveness of technology-mediated educational innovations. The Source of
Variation column represents the different levels of support and training provided. The Sum of Squares (SS),
Degrees of Freedom (df), and Mean Square (MS) values are statistical measures used in the ANOVA
calculation. The F-value is the test statistic that determines the significance of group differences. The p-value
indicates the statistical significance of the ANOVA results. In this analysis, the support and training provided to
teachers significantly influenced their perception of the effectiveness of technology-mediated educational
innovations (F = 7.21, p < 0.001). These findings highlight the importance of support and training programs in
enhancing the perceived effectiveness of technology integration in educational settings.
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Findings
The findings of the study can be summarized as follows:

1. Integration of technology-mediated educational innovations positively impacts learning outcomes: A
significant number of participants (69.25%) agreed (ratings of 4 and 5) that the integration of
technology-mediated educational innovations has enhanced their learning outcomes. This suggests that
technology has a beneficial impact on the educational experience of the participants.

2. Technology-mediated educational innovations have a positive impact on academic performance: A
majority of participants (78%) rated the impact of technology-mediated educational innovations on
their overall academic performance as positive (ratings of 4 and 5). This indicates that participants
perceive technology as contributing to improved academic performance.

3. Support and training for teachers enhances student engagement: The majority of participants (74%)
agreed (ratings of 4 and 5) that the support and training provided to teachers in utilizing technology-
mediated educational innovations have positively impacted their ability to enhance student
engagement. This highlights the importance of adequate support and training for teachers to effectively
integrate technology in the classroom.

4. Effectiveness of support and training in preparing teachers: A significant proportion of participants
(71.75%) rated the effectiveness of the support and training provided in preparing teachers to utilize
technology-mediated educational innovations positively (ratings of 4 and 5). This underscores the
significance of well-designed training programs for teachers to effectively use technology in their
instructional practices.

5. Support and training influence perception of technology in enhancing student satisfaction: Many
participants (77.75%) acknowledged that the level of support and training has influenced their
perception of the effectiveness of technology-mediated educational innovations in enhancing student
satisfaction. This suggests that comprehensive support and training programs can contribute to
improving student satisfaction with technology-enhanced learning environments.

Conclusion

In conclusion, this study explored the impact of technology-mediated educational innovations in higher
education institutions. The findings indicate that the integration of technology has a positive influence on
learning outcomes and academic performance. The provision of support and training for teachers enhances
student engagement and perception of technology effectiveness. However, the study is not without its
limitations, such as the sample size and reliance on self-reported data. Nonetheless, the results contribute to our
understanding of the benefits and importance of technology in higher education, highlighting the need for
ongoing support and training for teachers. Further research is warranted to address the limitations and delve
deeper into the complexities of technology integration in education.

Limitations

There are several limitations to consider in this study. First, the sample size of 400 participants may not be
representative of the entire population, limiting the generalizability of the findings. Additionally, the study relies
on self-reported data, which is subjective and may be influenced by response bias. Furthermore, the study
focuses on a specific context and may not account for variations across different disciplines or institutions. The
study also does not explore the specific types or extent of technology-mediated educational innovations
implemented, which could affect the results. Finally, the study's cross-sectional nature prevents us from drawing
firm conclusions about cause and effect. These gaps need to be filled up by future studies if we are to have a
fuller appreciation for the significance of technology-mediated educational advances in universities.

Future Scope of the Study

The future scope of this study lies in exploring additional factors that may influence the impact of technology-
mediated educational innovations in higher education institutions. Further research could investigate the role of
specific technologies, teaching methodologies, and instructional design strategies in optimizing the benefits of
technology integration. Additionally, future studies could examine the long-term effects of technology-mediated
educational innovations on students' academic and career success. Moreover, investigating the challenges and
barriers faced by teachers and students in adopting and effectively utilizing technology in the classroom would
provide valuable insights for designing targeted interventions and support mechanisms. Such investigations
would contribute to enhancing the understanding of technology-mediated educational innovations and their
impact on higher education institutions.
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