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Abstract
The paper addresses modern and interactive didactic methods, specific to the strategic design of the teaching-learning process, by integrating technology, open educational resources and artificial intelligence in the instructive-educational act. The aim of the research is the impact of collaborative learning with the help of technology-based ways and strategies of working for students in the second grade. The paper aims to streamline the educational process with the help of technology, to identify effective and constructive practices in education, which stimulate the holistic development of educables, by systematically observing the activity and behaviours of the educated, in relation to the applied methods and procedures.
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[bookmark: _Ref89192959]Introduction
One of the tasks that the educator has in training educables for life is to prepare for participation in an informational and interconnected society, in which knowledge will be the main piece for social and economic development. With the passage of time and with the particularities of the new generations to come, the need for technologies in the teaching-learning-assessment process has been observed, in order to meet the needs of the new generations to come, generations with predominant image-based learning models. Computer-supported collaborative learning (CSCL) is one of the promising ideas of education, which improves and supports the teaching-learning-assessment process with the help of modern technologies that facilitate the transmission of information and communication. Until the 1980s, most learning experiments alongside computers were based on so-called individual learning models, and the opportunity to personalize the learning process was considered a key feature of computers. Notably, the omission of social interaction in computer-based learning environments worried many educators in the 1980s [1]. However, at present, the need for technologies in the educational act is a valuable key in the teaching-learning-assessment relationship.
The world is currently experiencing rapid and profound changes. Research is constantly evolving, producing discoveries and innovations that until recently were considered to be the realm of imagination. The changes brought about by the development of modern technology are no longer manifested only in the field for which technology was originally conceived, but also bring about changes in other seemingly unrelated areas of people's lives and activities. In an ever-changing society, education must integrate and adapt to support new generations and respond to new challenges, while providing effective tools, skills and competences to those who are educated.
Collaborative Computer Assisted Learning (CSCL): Multiple Perspectives and Emerging Trends
The presence of computers in the classroom is often seen by parents and other critics as promoting antisocialization. CSCL is based on exactly the opposite image: it proposes the development of new programs and applications that can bring students together and provide them with creative activities of intellectual inquiry and social interaction. Collaborative Computer Supported Learning (CSCL) is a branch of educational science that studies how people can learn together using information systems. 
Computer-supported collaborative learning (CSCL) has emerged as a learning, teaching, and assessment tool that can promote the social nature of learning using a variety of technological and pedagogical strategies [2].
The term was first used publicly at an international workshop in 1989 in Maratea, Italy. The first international conference was organized in 1995 [3] and since then a biennial series of CBSC conferences has been organized in Europe, North America and Asia and is used to this day.

Concepts underpinning the CSCL

There are two main sources underlying this concept: The first source is collaborative learning, and another source of inspiration for the development of computer-assisted collaborative learning comes from research on Computer Assisted Collaborative Work (CSCW). 

What is Collaborative Learning?

Education faces increasingly complex problems that require a new way of thinking, new ideas, new information and, of course, a new way of learning. Teamwork is an aspect of collaborative learning, illustrating the idea of positive interdependence. A child cannot succeed without others in this way, which is why we ask children to work collaboratively to accomplish various tasks.
Collaborative learning has been used mostly in the humanities, some in the social sciences, but rarely in other sciences or professional programs. Cooperative learning has been used mainly in science, mathematics and engineering, social sciences and vocational programs, but especially in health [4]. Cooperative learning is probably the oldest form of group learning. For example, thousands of years ago, Jews used study partners to help boys learn the Talmud. In common usage, the term "cooperation" has many synonyms: to work together, to act together, to cooperate, to join forces, to share, to contribute, to work side by side, to stand side by side. According to the Oxford English Dictionary, the term "coopera" dates back to the late sixteenth century., from the Latin cooperat ("to work together"), from the verb cooperari (from co "together" + operari "to work"). 
How can we use collaborative learning among schoolchildren? One of the methods that teachers can approach in class is the Mutual Teaching method [2] which is a method of grouping students with the purpose of collaborative learning, in which students must become "teachers" and work in groups to give meaning to a text. Schoolchildren and teachers engage in discussions of debating texts/fragments, in which they must necessarily touch on four operations: summarizing, generating questions, classifying and forecasting. Other methods that teachers can approach in primary education are: the Mosaic method (Jigsaw), the Think-Work in Pairs-Communication method, Brainstorming groups, etc.

Computer Assisted Collaborative Work (CSCW)

CSCW is essentially an interdisciplinary research initiative investigating the fundamental properties of collaborative work with the aim of designing collaborative technologies. 
Groupware is defined as an information technology that facilitates collaboration and coordination between individuals working together within an organization/group/classroom. The main purpose of this technology is to increase the level of collaboration and communication between team / group members, thus contributing to increased efficiency and productivity. Groupware creates a virtual community space where members of a team/group can collaborate, share information, collaborate on projects, and solve problems effectively [5].
How do we integrate collaborative work among schoolchildren? Teachers can use methods such as Quiz, TGT (Teams/Games/Tournaments), team tournaments, pair worksheets, Cognitive map, Fishbone maps, 6/3/5 technique, group research theme or project, team experiment, group portfolio, etc.

Effects of collaborative learning

Vogel, Wecker, Kollar, and Fischer (2017) recently examined the effects of CSCL on learning domain-specific knowledge and collaboration skills. Based on 45 results from 24 studies, they reported that learning with CSCL scripts leads to a small positive effect on domain knowledge (d=0.20) and a moderate to large positive effect on collaboration skills (d>0.65) compared to unstructured CBS. Such effects are promising, but their meta-analysis has been limited to CSCL scripts, one of the pedagogical approaches used by CSCL. They looked at a range of outcome measures (e.g., knowledge, skills, or perceptions) and reported positive effect sizes ranging from 0.23 to 0.89 based on the results of 208 studies. They also reported that effect size varied significantly depending on research design (e.g., experimental, quasi-experimental), sample size, and study duration, although moderator effects were significant especially in knowledge achievement measures.
Several existing meta-analyses provide important background information for our current study and demonstrate that collaborative learning is also effective when using computers. Lou, Abrami and D'Apollonia (2001) conducted a meta-analysis comparing small group learning outcomes using technology with individual learning outcomes using technology. Based on 486 results from 122 individual studies, they found that, on average, small group learning using technology had a more positive effect on student performance than individual learning using technology reported that effect size ranged from 0.15 to 31. Similar positive effects were also reported in a recent meta-analysis by Chen, Wang, Kirschner, and Tsai (2018) [6].
If, until recently, the Romanian school promoted competition and individualism, encouraged personal success, now it has changed its strategy and approaches the idea of cooperation through the actions that can be seen in Figure 1 [7].

Figure 1. Actions encouraging cooperative learning

Elements, particularities and principles of collaborative learning (CSCL)

According to Johnson & Johnson (1989) and Johnson & Holubec (1998), the five elements underlying CSCL can be seen in Figure 2 [8].
  

Figure 2. Components of the CSCL
The principles of CLS are outlined in Figure 3 [9].

Figure 3. Principles of the CLFS

Advantages and disadvantages of collaborative learning 

Artificial intelligence, because it mimics the actions of the human meditator, ensures answers to the data entered by students. Table 1 presents a number of advantages and advantages of CSCL [10].

Table 1. Advantages and disadvantages of CSCL [11]
	BENEFITS
	DISADVANTAGE

	1.  Stimulates creativity;
	1. The productivity of some children can sometimes decrease, when they are forced to collaborate with other children;

	2. Children learn from each other, not just from the teacher;
	2. The teacher faces the need to achieve a compromise between efficiency and performance;

	3. Encourage personal contribution;
	3. Some children can dominate the group;

	4. The child comes into contact with opinions other than his own, forcing him to take them into account;
	5. One can lose sight of the final objective, of learning, paying great attention to the relationships in the group;

	5. The information of others is used in building one's own knowledge;
	6. Disagreements are often involved;

	6. It helps the child to accept change and cooperation to identify solutions to the problems he or his team was facing;
	7. The process cannot really determine the contribution of each student;

	7. Teachers and students must engage deeply in specific problem-solving activities to learn concepts that are part of their current knowledge development;
	

	8. Improving students' abilities to solve problems in different domains;
	

	9. Social development, acquisition of social skills;
	

	10. Development of better interpersonal relationships: solidarity, care and devotion, personal support;
	

	11. Easing the teacher's work;
	

	12. Reducing the time to complete tasks and increasing efficiency;
	

	13. Artificial intelligence, because it imitates the actions of the human mediator, provides answers to the data entered by the students
	




Integrating CSCL into primary education as an engine of interaction between teachers, students and technology

Technology plays a very important role, as it has the potential to improve students' school performance, however very frequent computer uses in the classroom and at home leads to low learning capacities, in line with the results of the 2018 PISA assessment [12]. Even in countries where there has been a lot of investment in education through technology, there is no improvement in results. The school systems with the highest test scores are those that make little or moderate use of technology, such as South Korea, Shanghai, China and Singapore. They rank first in terms of tested performance. In no country where computers are frequently used at school by students has there been any improvement in performance. Among the countries with the highest computer use, three of them had a significant decrease in reading performance – Australia, New Zealand and Sweden, and three where results stagnated – Spain, Norway and Denmark (Figure 4).

Sweden
China

                           
Figure 4. Comparative study of PISA test results 2018 [12]
(Source: OECD, Students, Computers and Learning. Making the connection, 2018)
The Nordic countries - Sweden, Norway, Finland, Iceland and Denmark - are often associated with high standards of living standards. Investing in education has proven to be a smart choice in the long run, and these Nordic states are considered models of good practice in the educational field, due to their highly performing system. The quality of education comes from investments in the system, research results and reforms and innovations in education. However, their level in the field has seen a significant decrease. According to data from the PIRLS (Progress in International Reading Literacy) ranking conducted by the International Association for the Evaluation of Educational Performance, the percentage of 10-year-olds with reading difficulties has increased from 12% to 19% in just five years, according to [13].
Sweden initiated its National Strategy to Digitalise the School System in 2017 as part of a wider effort to become a world leader in the use of digital resources, but it proved to be a failed experiment. Research has shown that practicing multitasking, i.e. using digital devices during class hours, affects students' attention and memory. As a result, there are decreases in average grades, test performance, reading comprehension, and note-taking ability. In addition, excessive use of technology also has a negative impact on children's overall health. According to the 2023 Public Health Report, only 44% of students meet the daily physical activity recommendation, according to information presented by Swedish Newspaper Expressen [14] (Figure 5).

Figure 5. Public Health Report (Source: Swedish newspaper Expressen) 
The conclusion, supported by scientific data, is that students better develop their fundamental skills – communication, attention and concentration – as well as reading, writing and numeracy skills, through comparison activities.

Integration of CSCL into primary education

The education of the future also needs technology, because digitization is in a continuous process of ascension, but also of direct interaction with the human factor. Technology is already a requirement for every field. 

Search for information
 
Before starting to solve the work tasks, students must understand the topic addressed and collect as much information as possible, concrete and correct about the topic to be studied. The Internet is an endless source of information that has far exceeded traditional sources (books, magazines, newspapers, articles, etc.), which we also find on the Internet. Students have at their disposal various search engines to search for information, such as: Google, Bing, Yahoo Search, DuckDuckGo, Yandex, etc. With the help of these engines, students can access ChatGPT, Google scholar, various sources of information, images, videos, applications that make learning easier.

Learning through play 

Play is the fundamental activity of children. However, how can we combine play, technology and the teaching-learning-assessment process? There are applications designed in the form of games or presentations more attractive to schoolchildren, to motivate the active learning of educables. Among the most used are: WordWall, Microsoft Office package, Prezi, Kahoot, Canva, Dacobots, Padlet, Voki, Book Creator and many others.

Realization of projects

Of course, among the most enjoyable group themes for children are projects. They can be a method of stimulating students' creativity, but also of exposure. Everyone puts their personal touch to accomplish the task at hand. In carrying out projects with the help of technology, students can use all open applications, as they can be approached and combined in unexpectedly creative ways by students. They can use all technological means accompanied by applications. Among the most used are Microsoft Word, Microsoft PowerPoint, Prezi.
Research methodology
The aim of the research is to study the impact of collaborative learning with the help of technology-based ways and strategies of working for second graders.
The objective of the investigative approach is to identify the impact that CSCL has on primary school students.
[bookmark: _Toc164962849]The specific objectives are:	
1. identifying the implementation and applicability conditions;
2. identifying the impact that the proposed didactic strategy on students;
3. data collection and analysis of results.


[bookmark: _Toc164962850]Research hypotheses are:
H 1. The use of technology facilitate CSCL.
H 2. The use of the proposed didactic strategy has a positive impact on learning within the class of students.

In the context of the research study there will be an independent, intentionally manipulated variable, namely the method of approach. And two dependent variables that depend on study participants, such as their technology acquisition and gender (M/F).
The research method used in this paper questionnaire method and the research tool is the questionnaire applied to teachers for identifying the level of utility and necessity of technology in education.
[bookmark: _Toc164962853]The research sample is represented by a group of 30 teachers from a number of seven schools from Baia Mare, two schools from Zalău and one from Bistrița.
The research was carried out in two stages:
In the first phase, we assessed the importance of using technology in collaborative learning with tools built specifically for this research. In order to have a measure as close to reality as possible in the second phase we applied the questionnaire to teachers from different preuniversity units, collected the data and analyzed the results.
Results
The data were processed using the SPSS statistical program. The graphs below represent the statistics of the answers of the 30 teachers to the questions in the questionnaire provided, regarding the usefulness and necessity of technology in education.
To the first question, "Is technology needed today in the teaching-learning-assessment process?", all teachers give a positive answer (Figure 6).


Figure 6.  The need for technology today in the teaching-learning-assessment process
On the question "What are the benefits of using technological means and applications in children's education?", A percent of 51% of teachers believe that the most important thing technology develops is creativity. On the second place is the increase of interest in activity, with a percentage of 26%, followed by the development of digital skills, with 13%, and the last 10% are for stimulating thinking (Figure 7).


Figure 7. Benefits of using technology in education
Responding to the question "Why do you think technology is important in education?", a percent of 37%, believe that technology offers children the possibility of personalized learning, while 33% believe that students' motivation increases when other means besides traditional ones, especially technology, are involved. 23% said lessons are more interactive and a percent of 7% believe they are a gateway to countless resources (Figure 8).


Figure 8 – Reasons why it is necessary to use technology in the teaching-learning-assessment process
A percent of 70% of teachers claimed that students can develop an addiction to these devices or apps in their responses to the question "What are the minuses of using technology in education? ". A percent of 20% believe that overuse can also cause vision problems, and a percent of 10% responded that it promotes social anxiety and lack of communication with other people (Figure 9).


Figure 9 – Minuses of using technology in the classroom
Asking "What are the applications that you have used and still use in the educational act?", the frameworks juggled around 6 applications: a percent of 30% chose the Microsoft Office application package, 23% Canva application, 17% WordWall app, 13% Prezi application, 10% Zoom and 7% Kahoot (Figure 10).


Figure 10. Classroom applications
Research findings and conclusions
The present research has shown that CSCL has an increased efficiency, so the hypotheses of the present research have been validated by the results obtained.
The impact of technology in education is clearly at its best, as it leads to the multiplication of digital skills of both students and teachers and increases the quality of courses and educational software. The link between learners, computers and learning is very strong. The contribution that technology makes to learning is very strong.
First of all, technology helps to better acquire mathematical and reading skills. And in terms of visual education, it seems to be the best solution.
There were statistically significant effects in students who underwent classroom teaching. Research has shown that the use of technology facilitates collaborative learning. All teachers appreciated that there were numerous benefits to learning among students. 
From the study we can conclude that technology is the easiest way to determine the rapid expansion of access to knowledge.  
In conclusion, the proposed working modalities and strategies have demonstrated the usefulness and effectiveness of technology among collaborative learning. It is certain that a continuous educational approach to stimulate the use of technology in the classroom can support learning.
Future directions
[bookmark: _GoBack]Based on the results obtained and the limitations of the study conducted, in the future we aim to study the use of other methods and strategies for classroom work with a view to computer-supported collaborative learning, in order to identify whether similar results are achieved. As with the psycho-pedagogical/didactic experiment, to gather as much relevant data as possible in the research process, the observation method will be used, employing the prepared observation grids, and the interview method, which will be carried out according to the prepared experimental plan.
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Stimulating interaction between children; 


Making a more intense effort by children in the learning process; 


Generating feelings of acceptance and sympathy;


Development of communication skills; 








Stimulation of interpersonal intelligence;








Positive interdependence


Division of tasks in the group


According to this element, as a first step, some time will be allocated to the division of work tasks of each group and student;


Face-to-face interaction


Formation and development of social capacities


According to this concept, the emphasis is on the effort made by each member, in order to accomplish the tasks by all members. Students are driven by a common purpose;


Individual responsibility


According to this rule, each member of the group assumes responsibility for the task to be solved;


According to this element, students aim to stimulate interaction between them and develop interpersonal intelligence, to communicate, provide information and request information;


According to this principle, direct interaction between the students of the group is pursued. For reasons of distance, the Groupware method can be used, directed by the teaching staff;














The individual benefit


Give direction and step aside


The power of example


Workflow integration


Creating an enabling environment


The measure that matters


Persistence


Adaptation and evolution


Collaboration for the benefit of the educable


Collaboration transforms society


Strategy before technology


Listen to the student's voice
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