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Abstract 

The controversial "school of emergency" during the Covid 19 pandemic, when technology forcibly 

introduced into the school environment and then into many areas of society, followed by the widespread 

emergence of artificial intelligence algorithms, shapes all the activities of our lives in ways that are difficult to 

predict. In order to meet the needs of the labor market, in training new skills for young graduates, schools will 

have to undergo a transformational process that will have to integrate technology in an ever deeper way. To this 

end, studies must be carried out to capitalize on the positive and negative experiences of online schooling in order 

to move from an area where the emphasis is placed exclusively on the choice of tools (technologies) to an area 

where the emphasis is placed on the choice of technologies in relation to the content targeted for teaching and 

pedagogical methods. The article presents the best-known pedagogical models of choice/integration and 

assessment of the degree of integration worldwide, accompanied by a series of assessments of a group of teachers 

who participated in a course organized by the authors for the Gorj Teaching Staff House.. 
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1.Introduction (current status/needs/needs/opportunities/trends) 

The Covid 19 pandemic has passed, the world economy is slowly recovering, more and more 

companies are asking employees to return to work in a physical format, pupils/students and teachers are 

going back to schools and universities, but lived experiences continue to bring changes in our daily 

activities, some that we are not even aware of yet. 

The much controversial "emergency school" (Christmas, Holotescu, Bran, Grosseck, 2021) during 

the Covid 19 pandemic, used with the stated objective of keeping minimal contact between the 

pupil/student and the teacher, nevertheless succeeded in mentally inoculating a large part of the school 

population and the teaching community with the ability of technology to increase the quality of the 

educational act. Thus, the Covid 19 pandemic has the 'merit' of forcing the entire teaching community 

of the world, along with students and even parents to familiarize themselves with technology and 

transform it into one that will ensure the teaching process. 

While until now there have already been numerous studies on the assessment of technology 

integration in the classroom, particularly in schools in OECD countries, suggesting generally positive 

results (Hennessy, Ruthven, Brindley, 2005), it is only now that technology has been widely used in a 



wide range of socio-economic settings that it is now possible for specialists to have access to a complete 

picture of its role and potential. 

And this is becoming an imperative, especially given the growing appetite of students and teachers, 

the increasing acceptance of parents, the fact that it is becoming more affordable, and the pressure of the 

labor market, which demands different skills (21st century skills) from young people than 30 years ago. 

In this context, in which technology will be increasingly present, teachers need to reconsider their 

role and activities in and out of the classroom in order to integrate it effectively. For this reason, schools 

need to undergo a process of trabsformation, supporting students and teachers with the new technologies, 

helping them to familiarize themselves with it and motivating them in their own self-preparation process.  

 

2.Technology choice in the classroom 

If during the Covid 19 pandemic, the focus was mainly on identifying a technology that would 

ensure the minimum conditions for students to be able to participate in lessons, now the focus should 

shift to choosing the technology in order to increase its effectiveness by linking it to the content, to the 

resources of schools, but also to the resources of students, as it increases the degree of interaction of 

students with teachers and beyond the walls of the institution. 

At this moment in Romania, two directions of development of the technology integration process 

can be identified. The first, and the most dynamic one, is represented by schools and teachers who 

continue this process of identification and integration of technologies individually, relying mainly on 

local resources, and the second where centralized schools expect to be guided in this process.  

In both situations, the process of choosing, integrating and especially judging the degree of 

technology integration in the classroom is a difficult one for any teacher regardless of his or her 

experience, and the main reasons are: 

-teachers understand the concept of technology differently. While for some teachers the simple use 

of an electronic device in the classroom is the use of technology, for others it implies a greater degree of 

interaction. (Koehler, Mishra, 2009). 

- most of the technology integrated in education today has not been designed specifically for the 

teaching process, but has been created for business or even for entertainment, and its further development 

is unpredictable and difficult to predict. 

-abundance and versatility of technology vs. inexperience of teachers in choosing and using it.  

-Limitations on technology owned by students, school resources in particular geographic areas and 

communities. 

-lack of experience of teachers, school leadership and decision-makers in developing coherent 

policies on technology choice. 

-lack of studies and training for teachers on the choice of technologies and elements of digital 

pedagogy linking the chosen technology to the targeted content, school resources and pupils' knowledge. 

A huge number of technologies are now available and the number continues to grow, and their 

abundance does not make teachers' work easier, but, in the absence of basic digital skills, can make it 

more difficult. Thus, teachers need to have knowledge of the requirements necessary to use the 

technology (hard, soft), compatibility and copyright issues. 

In agreement with Gentile and Francesco (2013) to assess the impact of technologies the following 

levels of analysis should be considered: a) the technologies used (devices and software); b) the school 

environment; c) the teacher's digital competences; d) the learning outcomes. 



3.Theoretical approaches to classroom technology assessment 

In recent years, a growing number of models for assessing the choice and integration of technology 

in the classroom have emerged that can be used by teachers in their efforts to identify an appropriate tool 

in relation to the targeted content, the level of digital competences of the students and the resources of 

the institution. 

Although, some of them have been designed for more than 30 years, most of them are rarely used 

by teachers in our country, most of them being considered complicated (Verdeș, Buzera, 2022). 

In a context where there is a growing tendency among teachers to choose technology and to design 

their own learning environment, knowledge of these methods becomes a necessity. The most popular 

models worldwide are: 

TAM - (Technology Acceptance Model) by Davis (1989) - assesses an individual's technology 

acceptance behavior in relation to two factors: perceived usefulness and perceived ease of use of the 

technology. Even though there are studies (Qingxiong, Liping, 2004) that find the relationship between 

teacher acceptance and ease of use to be weak, the model is still a widely used model by teachers. 

TIP - Technology Integration Planning is according to Roblyer and Doering, (2013), a very useful 

model when teachers are faced with selecting the best technologies in relation to instructional strategies 

and content. 

SAMR is a simple and effective model developed by Dr. Ruben R. Puentedura very popular among 

teachers in pre-university education (Puentedura, 2006). The model is structured in four zones grouped 

two by two in the "Improvement" and "Transformation" zone, and its name is an abbreviation of: S - 

Substitution, A -Augmentation, M- Modification, and R - Redefinition. 

RAT is a model developed by Dr. Joan Hughes in 1998 that allows teachers to self-assess the degree 

of technology integration (Hughes, Thomas, Scharber, 2006) RAT is structured on three levels R - 

Replacement, A - Augmentation, T - Transformation. 

PIC-RAT is a theoretical model proposed by Royce Kimmons, oriented on two dimensions: 

"Students' relationship with technology" and "How the use of technology influences traditional practice".  

TPACK - Technological Pedagogical And Content Knowledge, is a model developed by Punya 

Mishra and Matthew Koehler (2006), which integrates technology in relation to content and targeted 

pedagogy elements. 

TIM - Technology Integration Matrix (developed by the Florida Center for Instructional 

Technology (FCIT) in 2005- is composed of 5 characteristics of meaningful learning (Active, 

Constructive, Authentic, Collaborative, and Goal-directed) associated with 5 levels of technology 

integration (Input, Adoption, Adaptation, Infusion, and Transformation), resulting in 25 cells.  At the 

lower levels of TIM, the teacher is in control and directs learning, but once in the upper part of the matrix, 

students become take control and set their own rules and goals. 

The RAT and SAMR models were considered to be the most handy ones by Gorj county's teachers, 

regardless of whether it was at secondary or secondary school level, or whether the subject area - general 

or technical subjects. However, it should be borne in mind that most of the participating teachers did not 

have the skills that would allow them to choose the applications and the technocratic aspects on their 

own, which is why most of them focused mainly on identifying the technologies and then on the 

pedagogical aspects. Teachers' digital skills, especially in the choice of technologies, are also considered 

important by Muslimin, Mukminatien and Ivone (2023) and as having an important role in the quality 

of the teaching process. 

 



Conclusions 

The growing labor market need for a workforce with increased digital skills that can use an ever-

widening range of technologies, coupled with the unprecedented development of artificial intelligence 

making it increasingly difficult to forecast the future jobs of the future, is forcing schools and teachers 

to redefine their role. In this transformational process, technology will become an increasingly important 

tool for teachers and learners, and this obliges policy makers to conduct studies and provide training to 

help both teachers and policy makers to take the best measures for integration and quality assessment. 

In this context, two directions are necessary. The first is the realization of a library, possibly online, 

with applications and technologies that can be used in teaching-learning-assessment activities and their 

technical characteristics. The second direction, must capitalize on the positive and negative experiences 

during the Covid 19 pandemic, move the teachers' effort from the area of choosing a technology to the 

area of matching the technology with the targeted content to be taught and emphasize the role of 

pedagogy in reaching its full potential. 

Digital competences are useful not only for the need to produce new information but also to 

facilitate the acquisition of new skills, and Voogt and Knezek (2008) point to the central role of digital 

competences for the acquisition of 21st century skills.  

In order to support students to develop their digital competences, teachers in turn need to improve 

their digital competences to understand technology at a sufficient level to enable them to feel comfortable 

in the process of choosing/integrating/evaluating technology in the teaching process. 
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