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Abstract

The conditions for adopting innovations in the virtual environment vary from regional to some that act
globally, the importance of each differing relatively depending on the specific socio-economic context.
Educational systems around the world are changing rapidly to keep pace with new technologies and with
the increasingly dynamic relationship between technology and education. The constant and
unprecedented evolution of technology requires new skills, behaviours and attitudes. The adoption of new
technologies is largely dependent on the teachers’, students’ and pupils’ degree of adaptation to new
technologies. Being digital natives, students and pupils have constant interactions with technology
developing their skills in the field of critical analysis and metacognition. Teachers need to be creative and
innovative in designing their instructional strategies to provide an interactive and meaningful learning
experience for their pupils and students. Open education promotes the harmonious blending of the
oriented content approach through using open educational resources, which focus on teaching materials,
with the oriented practice approach through open educational practices that encourage collaboration
between students and pedagogical coordinators, students and teachers as mentors, pupils and teachers,
pupils and students as practitioners for the creation and exchange of knowledge. Pedagogy focuses on
teaching-learning-evaluation practices and curriculum knowledge and requires teachers to apply
technologies in order to develop pupils and students' skills and creativity, which involves planning

strategies to direct training in an intensive technological environment.
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1. Introduction

In education, globally, technology is a major agent of change creating challenges and
opportunities. Much of the change in education is due to new technologies. The digitalization of
education through new products and processes offers important advantages and benefits. Creating ideas
and accumulating knowledge are found in innovative technology-based products. Starting from the
definition of technology diffusion as the process by which new technology is communicated over time
between participants in a social system (Rogers, 2003), we also identify in education the four main
elements that influence the spread of new ideas: innovation itself, channels of communication, time and
social system.

Adopters of educational technologies are no longer satisfied only with the use of open educational
resources but seek to receive value, utility and satisfaction, to be designed and achieved in accordance
with their expectations and requirements. Holotescu and Gosseck (2020) adapts Rogers' theory on the
innovation diffusion in the context of educational technologies in terms of open educational practices and
types of open educational resources adopters. The authors view open educational practices as an ensemble
created around the adoption, use and management of open educational resources.

Glava (2020) sustains the idea of education based on technology according to which it should not
be necessary for the students to attend school constantly in order to participate at teaching activities but
for the teachers to reach the pupils and students through the computer and the Internet, and to adapt the

courses and activities to these conditions.

1.1. The adoption of educational technologies

If Tevenberg et al. (2018) affirm that “technology enabled the ability to search, but did not dictate
the search” (p. 75), Huang et al. (2019) considered that educational technology can be regarded as a
system composed from a variety of components and relationships in order to improve user’s performance.
In the education system, users are students, teachers, parents, support personnel, administrators, and
policy makers. In Figure 1 below, 7 essential items for using educational technology highlighted by the

scientific literature are represented.

* An educational technology product or service

Wil should fulfill teachers/students/pupils’ needs.

=Tt is necessary for the systems in which the
Usable product or service is delivered to be simple,
familiar, easy to understand and easy to use.

Desirable *The educational product. service or system
should be attractive and easy to understand.

«If teachers/students/pupils need informations
Findable about educational technology. it should be
easy in a short time.

*The product or services should offer to users

Accessible the opportunity of equal experience.

T *The products or services need to be
Lzl trustworthy. This is valid for the firms too.
aluable *The products or services should deliver value

to users and increase customer satisfaction. |

Figure 1. The essential items for adopting educational technology (adapted from Huang et al., 2019)
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Rogers' theory of the innovation decision-making process is about the diffusion of innovation as a
process that takes place over time and occurs through five stages as seen in Figure 2 below (Lobontiu et

al., 2008).

Knowledge / ] 25 g Confirmation /
Persuasion Decision Implementation . .
Awarenes Continuation
L] 1 L] 2 L] 3 L] 4 L] 5

Figure 2. Step for decision-making process (adapted from Lobontiu et al., 2008)

The adoption of innovation in education is a process through which a teacher, student or pupil,
before making decisions, transmits awareness of innovation, forms an attitude towards innovation, makes
the decision to adopt or reject it, implements a new idea, and confirms this decision (Lobontiu et al.,

2008) as seen in Figure 3 below.

y
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Implementation of the new
of a new decision
The decision decision
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Figure 3. Steps in the innovation decision-making process (adapted from Lobontiu et al., 2008)

A new technology needs time to gain importance in education. Thus, for a start, it must be
introduced into open educational practices and then gradually adopted by more users. Mukoyama (2003)
considers that diffusion is as important as innovation, arguing that new technologies cannot have an
impact until they are widespread. As an example, this is the case with the new open educational
resources, which are initially difficult to use. This feature leads to a well-known empirical event: a high
level of competence is required in the initial stage of technology diffusion. To investigate the endogenous
process of technology diffusion, Mukoyama (2003) raises the following question: "if a new technology
requires skill, how is it possible that it will eventually be adopted by less-skilled users?" (p. 3). And there
is the answer that as they mature, educational technologies become easier to use and can be handled more

easily, becoming more reliable.

2. Problem Statement

Cucos (2020) states that knowledge is no longer an “ideational baggage to be understood, but an
edifice to be built by probing, exploring, inventing, collaborating”, as seen in Figure 4 below. The same
author believes that, by adopting new educational technologies, teachers and students have multiple

opportunities for creation, individualization, communication and cooperation.
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Figure 4. The four components for building knowledge in open educational practices (adapted from
Cucos, 2020)

Israte (2020) states that the spread of information and communication technologies among
teachers and students involve a long, multi-stage process, and regard the implementation of new
technologies as one of the most effective ways to achieve positive results. Cydis (2015) considers the
development of teachers’ beliefs in the integration of technology as an indispensable resource for creating
their courses to be important for the formation of the pupils and students’ competencies. The same author
sees technology as a need for teachers, an essential part of a curriculum that integrates a constructivist
approach to performance-based learning for students in order to bring a real benefit to learning.
Technology adoption in education requires additional efforts for teachers and students, such as:

= adaptation of teaching tools using new technologies;
= need of being trained to use technologies;

= endowment with equipment for using technologies.
3. Research Questions

The research question is as follows: Is the technology adoption through the acceptance and
willingness of teachers and students to use educational technologies a prerequisite for increasing the value
of open educational practices?

Starting from the approach of technology diffusion in education in order to identify the impact of
digital technologies on open educational practices, the author proceeds to investigate the influence of
digital technologies on the decision to adopt a new technology, and the attitude of educational agents

towards adopting new technologies.
4. Purpose of the Study

The study approaches the attitude of teachers and students towards technologies used in education,
but also the behaviour and opinions regarding:
= the identification of the needs of educational agents for technology in order to increase their
satisfaction,
= the awareness with regard to the needs of educational agents for technology in order to increase
the quality of educational contents,
= the identification of constraints and opportunities for students and teachers from the point of

view of education and technology etc.

415


http://dx.doi.org/

https://doi.org/10.15405/epes.22032.41
Corresponding Author: Nadia Barkoczi
Selection and peer-review under responsibility of the Organizing Committee of the conference
eISSN: 2672-815X
This research is about the attitude of the teachers and students involved in open education practices
towards new technologies in order to identify the factors that influence the diffusion of new technologies

in education.
5. Research Methods

The data collection tool is the questionnaire designed online so as to allow the acquiring of useful
answers in order to gather as much information as possible about the degree of interferences between
technology diffusion and education. The research method is the survey and non-random sampling based
on reasoning. The researcher appeals to the judgment of choosing those subjects from which it can be
obtained correct information, sending by email the link that allowed the completion of the questionnaire.
The opinion poll focused on tracking the diffusion of new technologies in education. The questionnaire
presents information about students’ and teachers’ attitude towards technologies. The questions used are:

= closed questions of identification, opinion, knowledge and facts,

= scale questions with a five-point scale of importance, ranging from completely irrelevant to

extremely important.

The questionnaire also includes socio-demographic questions such as gender, age, educational
status.

The questionnaire was implemented and administered by the author. To apply the online
questionnaire, it the website isondaje.ro was used. The implementation period was May 2021. The target
group is represented by students and teachers from Technical University of Cluj-Napoca — North
University Centre of Baia Mare, Pedagogy of Primary and Preschool Education specialisation and
Psycho-pedagogical Training Program, and by mentor teachers from pre-university education units. At
the end of the implementation period, a number of 124 respondents resulted.

The main framework hypotheses, that formed the basis of the research, are:

H 01. Students integrate digital education easier than teachers do.

H 02. Educational agents give a high degree of importance to digital technologies.

H 03. Students and teachers need to be trained regarding the use of educational technologies.

H 04. Students and teachers use the equipment for open educational practices regardless of the

place where the teaching activity takes place.
6. Findings

The research is a comparative study of the results obtained for each of the questions correlated
with the hypothesis as basis of the question. The SPSS statistical package was used to investigate the
results.

The socio-demographic analysis of the respondents shows us not a balanced sample from the point
of view of the respondents' gender. Thus, female respondents are 75% of the sample and 25% male
respondents respectively, as seen in Figure 5 below. This is explained by the field of study of the students
who applied to the study, i.e. students in Pedagogy of Primary and Preschool Education and Psycho-

pedagogical Training Program.
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'
Respondents’ gender

Figure 5. Sample structure by gender categories of respondents

Regarding the age of the respondents, we notice that the percentage of 60% is represented by

young people: 23-year-olds or younger, while the respondents in the age category between 24 and 40

year-olds are in a percentage of 20%, those between 41 and 54 years of age are 16%, those between 55

and 64 year- olds 4%, and there are no respondents at the age of 65 year-olds or older as seen in Figure 6

below. Therefore, respondents up to the age of 23 or younger occupy a significant part of the sample,

which can also be explained by the availability of the students to complete questionnaires online as seen

in Figure 7 below.

Respondents' age

® 23 year-olds

mbetween 24 and 40 year-olds
mbetween 41 and 54 year-olds
mbetween 55 and 64 year-olds

B 65 year-olds or older

Figure 6. Representation of the sample by age categories of respondents
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Figure 7. Representation of the sample by educational agents
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The descriptive statistics of respondents’ age, gender and educational status is presented in Table

Table 1. Sample structure based on age, gender and status of the respondents

Status in education

Gender Age Total
Student Teacher

23-year-olds or younger 58% 3% 61%

between 24 and 40 year-olds 10% 12% 22%

between 41 and 54 year-olds 13% 13%

Female

between 55 and 64 year-olds 4% 4%
Total 68% 32% 100%

23-year-olds or younger 52% 3% 55%

between 24 and 40 year-olds 13% 3% 16%

Male between 41 and 54 year-olds 3% 23% 26%

between 55 and 64 year-olds 3% 3%
Total 68% 32% 100%

6.1. The integration of students and teachers to online communication

The process of technology adoption is largely related to communication. Glava (2020) appreciates
online communication through online platforms the most concrete technological objectification of e-
learning and sees online platforms as the fourth element of a virtual class besides students, teachers and
curricular requirements. While Zarabanda (2019) highlights the transcendental function of school in
individuals’ development and their environment, Barber (2020) considers that digital learning
environments enhance individuals’ confidence, competence, and skills to manage, analyse, and filter
information.

Asked if they agree to integrate in the online communication, most of the respondents chose easy
and medium as seen in Figure 8 below. It can also be observed that students aged 23 or younger and
teachers aged between 41 and 54 agree to integrate in the online communication, but there is also a
percentage of 6% of students who integrate hard and very hard which invalidates the hypothesis H01
Students integrate digital education easier than teachers do. The descriptive statistics are presented in the

Table 2.

Do you agree to integrate in the online comunication?

50%
45%
40%
35%
30%
25%
20%
15%
10%

5% -7 >

0% )
Easy Medium Hard Very hard
= Percentage 46% 48% 5% 1%

Figure 8. The degree of respondents’ integration in the online communication
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Table 2. The degree of respondents’ integration in the online communication on the criteria of status

and age
The criteria of respondents’ integration in Status in education
Age . .. Total
the online communication Student Teacher
Easy 36% 4% 40%
Medium 50% 1% 51%
Hard 8% 8%
23-year-olds or younger
Very hard 1% 1%
Total 95% 5% 100%
Easy 36% 16% 52%
Medium 16% 32% 48%
between 24 and 40 year- Hard
olds Very hard
Total 52% 48% 100%
Easy 55% 55%
Medium 5% 40% 45
between 41 and 54 year- Hard
olds Very hard
Total 5% 95% 100%
Easy 80% 80%
Medium 20% 20%
between 55 and 64 year-
Hard
olds
Very hard
Total 100% 100%

6.2. The importance to adopt digital technologies for active learning

Tuluk and Kepceoglu (2019) sees that, through the combination of education and technology, the
web pedagogical content information is increasing in the case of increasing internet usage among
students.

At the scale question regarding the importance of adopting digital technologies for active learning,
the respondents had the possibility to give a degree of importance from 1 to 5 (1 — completely irrelevant,
2 - not very important, 3 - medium importance, 4 - important, 5 - extremely important) to the answer
options offered, and the results show an average of 4.3 confirming the hypothesis H02 Educational
agents give a high degree of importance to digital technologies. Approaching the correlation between the
criteria of integration in the online communication and the importance of adopting digital technologies,
from the data included in Table 3, a small percent of 6% can be seen amongst the respondents,
represented by students, who consider completely irrelevant and not so important to adopt new
technologies for active learning, most of them having a hard and very hard degree of integration in the

online communication.
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Table 3. Cross tabulation between importance of adopting digital technologies and integration criteria in
the online communication

Status i The criteria of dents’ Total
atus mn ¢ criteria ot responcients The degree of importance of adopting digital ot

education integration in the online . . .
. . technologies for active learning
communication
1 2 3 4 5
Student Easy 1,20% 4,80% 13,10%  22,60% 41,70%
Medium 1,20%  2,30% 22,60%  23,80% 49,90%
Hard 2,40% 1,20%  2,40% 1,20% 7,20%
Very hard 1,20% 1,20%
Total 1,20% 4,80% 8,30% 38,10% 47,60%  100,00%
Teacher Easy 5% 10% 40% 55%
Medium 10% 10% 25% 45%
Hard
Very hard
Total 15% 20% 65% 100%

6.3. The need for training on how to use digital technologies

Maier (2020) argues that in the education system already exists a well-defined orientation towards
lifelong learning, awareness of its importance, and especially the ways to achieve it. The author claims
that teachers must be among the professionals who:

= show openness and involvement in training activities,

= have confidence in the strength lifelong learning.

Adopting new technologies has an important contribution to achieve these goals. Sailin and
Mahmor (2018) consider that teachers should have skills in coaching and designing meaningful learning
using digital technologies so that the desired learning outcomes to be successfully achieved.

The descriptive statistics presented in Table 4 show a percentage of 61% of the respondents who
need training for using digital technologies confirming the hypothesis H03 Students and teachers need to
be trained regarding the use of educational technologies. The appropriate values of students’ respondents
between yes and no for training show the students’ trust in their ability to learn on their own to use digital

technologies.

Table 4. The need of educational agents for training on how to use digital technologies

The respondents’ need for training on how to Status in education Total
use digital technologies Student Teacher

No 44% 28% 39%

Yes 56% 72% 61%

Total 100% 100% 100%

6.4. The place of accessing online platforms by educational agents

The descriptive statistics presented in Table 5 show a percentage of 94% of the respondents who
access online platforms at home partially confirming the hypothesis H04 Students and teachers use the

equipment for open educational practices regardless of the place where the teaching activity takes place.
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Table 5. The place of accessing online platforms by educational agents

Status in education

Respondents’ places of accessing online platforms Total
Student Teacher
At home 96% 88% 94%
At school 4% 12% 6%
Total 100% 100% 100%

7. Conclusion

In recent years, technological integration and the adoption of new educational technologies have
allowed teaching-learning-assessment strategies applied by educational agents through experimentation
with successes or failures. The need for open educational resources increases the speed of educational
technologies diffusion. Teachers and students are forced to adopt new technologies without having
enough information on how to use them.

The educational system must have the capacity to identify the necessary technologies, to evaluate
the technological options, to integrate the new technologies in the educational process and to create a
training environment about using these technologies. In other words, teachers and students, who practice
this way of innovation, must have the necessary skills for the acquisition and use of new or substantially
improved technologies.

The integration of teachers and students in all stages of adopting new technologies and the creating
of open educational resources or improving an existing one contributes to the efficiency of open
educational practices in order to offer the best solutions for enriching the formative challenges of the e-
learning context. The adoption of digital technologies by students and teachers followed by the
involvement in the process of designing, creating and developing open educational resources plays an
important role in open educational practices.

The intersection of open educational practices with technology is crucial for the success of both
the innovation process and the educational process. The high degree of technological uncertainty will lead
to the allocation of more resources in the development of technology to manage uncertainty, which leads
to the conclusion that the positive relationship between the performance of the education system weakens
when the uncertainty about technology increases.

Adopting new technologies combined with open educational practices promotes the formation of
technological skills necessary for teachers and students for the increase of creativity and critical thinking.

According to the empirical study, I have identified as new research directions the application and
development of the research models from the field of technology diffusion in education in order to

calculate and evaluate the rate of new technologies adoption.
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