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Abstract
Digital technologies are changing education in higher education quite a bit lately.
In teacher training especially digital collaboration and flexible setups seem to help
students build communication and teamwork skills along with some independence in
learning. This study looked into how these things affect pre service teachers experiences
and their ability to collaborate well. They used mixed methods with undergrad teacher
education students. Tools like Google Classroom and Telegram supported group
activities and online discussions. It seems like flexible environments boosted
engagement and learner autonomy for most of them. Students showed good attitudes
toward tech based collaboration overall. | think this kind of integration supports skills
that matter now but maybe the impact varies depending on how it is used. Some results
on teamwork came through clearly while others felt a bit less certain.
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Introduction
The rapid digital transformation of education has really, reshaped teaching and
learning practices in higher education worldwide. The integration of digital
technologies, online platforms, and these more flexible instructional models has
accelerated quite a lot especially after the global move toward technology-enhanced

learning environments. Right now contemporary education systems are placing more
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weight on student-centered learning , approaches, that basically build collaboration
communication , creativity, and critical thinking. Those are treated as key twenty-first-
century competencies (Redecker C. 2017). In teacher education, the development of
collaborative competence has become really especially important, because future
teachers are expected to work well in professional learning communities, take part in
teamwork, and incorporate digital technologies into their lesson work. Collaborative
competence—at least in this context—means the capacity to communicate clearly, be
actively involved in group processes, address problems together, and reach shared
learning outcomes through interaction and cooperation (Johnson, D. W., & Johnson, R.
T. (2017). Some educational researchers also state that collaborative learning settings
can improve academic results and social skills at the same time, mainly because learners
stay actively engaged, and there is shared responsibility between them. And with more
digital technologies being used, higher education has gained even more opportunities
for digital collaboration. Digital collaboration is basically the use of online
communication tools and learning platforms that help people interact, trade knowledge,
and solve problems jointly, even if time and place don’t match. Platforms such as Google
Classroom, Microsoft Teams, Moodle, Zoom, and Telegram allow learners to join in
synchronous as well as asynchronous activities while still maintaining continuous
communication plus peer support (Hrastinski, S. (2019). Meanwhile flexible learning
has also shown up as a big pedagogical approach in present day education. Flexible
learning is basically where students can steer the pace, place and mode of learning, at
least as much as they need, based on their own needs or preferences. Horn and Staker
(2015) describe flexible learning settings as mixes of online learning with teacher
facilitation, and personalized instructional support too, so learners can be more self-
driven and engaged in the whole process. In those kinds of settings, students can work

together digitally, take part in interactive tasks, and do self-directed learning activities
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without too much pressure. Recent studies show that kind of flexible and blended
learning models can really boost student engagement, motivation, and kind of
collaborative interaction, too. Like, for example, Graham (2013) says that blended
learning settings improve communication and participation since they sort of mix the
face to face part with the online instruction, and that combination works. Also, Boelens
et al. (2017) find that flexible digital learning environments help learners become more
self-directed, and they end up getting better collaborative learning experiences in higher
education situations. From the theoretical side, this study is based on constructivist and
sociocultural ideas about learning. Vygotsky (1978) basically argues that learning is, at
its core, a social process, happening through interaction, conversation and collaboration
with other people. So in learning spaces that are supported digitally, teamwork activities
allow students to build understanding together, and they can also grow higher order
thinking abilities, mostly because the social interaction feels purposeful and meaningful.
Even though research is growing on blended and online learning, there’s still not so
much empirical focus on how digital collaboration, plus flexible learning, actually helps
build collaborative competence especially for pre-service teachers. A lot of earlier work
mostly zoomed in on academic outcomes, technological acceptance, or learner
satisfaction, while the attention to teamwork skills, communication abilities, and the
kind of collaborative participation that happens in teacher education programs was kind
of less than expected. So, in this study we want to look at what happens when digital
collaboration meets flexible learning, and how that affects the collaborative competence
of pre-service teachers. More precisely, the study explores how technology-supported
flexible learning environments shape communication styles, team work, learner
engagement, and also those collaborative problem solving skills that show up in teacher
education settings.

Literature review
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Digital tech has sort of become essential bits in modern education systems, and if
you look closely it changes how teaching happens day to day. Bates (2015) basically
stresses that technology-enhanced learning environments can boost accessibility,
interaction, and even learner engagement in a more direct way. At the same time,
Garrison and Vaughan (2008) say that blended learning merges the better parts of online
and face to face learning, so the educational experience feels more meaningful not just
“different”. Collaborative learning is rooted in constructivist thinking, mainly
Vygotsky’s sociocultural view, where social interaction plays a big role in how
cognition develops (Vygotsky, 1978). With digital collaboration tools students can chat,
trade ideas, and tackle problems together, and that tends to lead to deeper learning
results, not only surface understanding. There’s also flexible learning settings, which
tend to support learner autonomy and self-regulation. Hrastinski (2019) remarks that
online interaction, plus flexible instructional designs, can raise student participation and
motivation, kind of naturally over time. In teacher education, these collaborative digital
spaces help future teachers build professional communication and teamwork abilities,
the sort of skills they will need later in real classrooms. Even so, even with digital tools
getting more common, the usual obstacles still show up, like tech barriers, limited digital
literacy, and not enough interaction when instruction stays traditional. So, it really
matters to integrate flexible digital learning strategies well, especially if teacher
education programs want stronger outcomes.

Methodology

The research study used a mixed-method approach which combined numerical data
analysis with qualitative research methods to generate a complete understanding of how
digital teamwork and adaptable educational methods affect pre-service teacher
collaboration abilities. The study followed a quasi-experimental design which separated

participants into two groups for comparison between experimental and control
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conditions. The experimental group took part in flexible technology-based collaborative
learning activities but the control group followed standard classroom learning through
face-to-face instruction. The research design helped the investigator assess how flexible
digital learning environments performed against traditional classroom methods for
teaching students to work together as a team. The research study included 60
undergraduate students who studied to become teachers at a university-based teacher
education program. The selection process for participants used convenience sampling
because researchers could reach them and they were already taking the course. The
students were divided equally into two groups: the experimental group, which included
30 students exposed to flexible digital learning activities, and the control group, which
included 30 students who studied through traditional instructional methods. Both groups
showed identical academic records and equal levels of teamwork ability before the start
of the intervention. The research study used a mixed-method approach which combined
numerical data analysis with qualitative research methods to generate a complete
understanding of how digital teamwork and adaptable educational methods affect pre-
service teacher collaboration abilities. The study followed a quasi-experimental design
which separated participants into two groups for comparison between experimental and
control conditions. The experimental group took part in flexible technology-based
collaborative learning activities but the control group followed standard classroom
learning through face-to-face instruction. The research design helped the investigator
assess how flexible digital learning environments performed against traditional
classroom methods for teaching students to work together as a team. The research study
included 60 undergraduate students who studied to become teachers at a university-
based teacher education program. The selection process for participants used
convenience sampling because researchers could reach them and they were already

taking the course. The students were divided equally into two groups: the experimental
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group, which included 30 students exposed to flexible digital learning activities, and the
control group, which included 30 students who studied through traditional instructional
methods. Both groups showed identical academic records and equal levels of teamwork
ability before the start of the intervention. Several research tools were used to gather the
data for the study. There was a structured questionnaire, built on a five-point Likert
scale, and it aimed to look at students’ perceptions of communication skills, teamwork
capabilities, collaborative engagement, plus digital interaction. Besides that,
competency focused pre-tests and post-tests were given to see how collaborative
competence changed before and after the intervention. Classroom observation checklists
were also used, to check how students took part in group tasks, how they interacted with
peers, whether their communication was effective, and how they behaved when solving
collaborative problems, during the learning process. And also, semi-structured
interviews were held with a small subset of participants from the experimental group, so
the researcher could understand more clearly their experiences with digital collaboration
and learning spaces that feel more flexible. The whole study went on for 12 weeks and
it had three main stages. In the first stage, both the experimental group and the control
group completed a pre-test, just to identify their starting level of collaborative
competence. At the same time, the questionnaire was administered, to gather initial data
about students’ views on teamwork and digital collaboration. In the second stage, the
intervention was carried out. Students in the experimental group took part in flexible
learning activities, supported by digital platforms like Google Classroom and Telegram.
These activities covered things like accessing online learning materials, self-paced
learning tasks, synchronous as well as asynchronous online discussions, collaborative
group projects, peer feedback sessions, and constant guidance from the instructor.
Meanwhile, the control group got conventional face-to-face instruction, mostly

involving teacher-centered approach to hold the whole classroom process.
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Results and Discussion

The findings of the study indicate that the implementation of digital collaboration
tools within a flexible learning environment positively influenced the collaborative
competence of pre-service teachers. Analysis of the pre-test and post-test results
revealed noticeable improvements in communication skills, teamwork effectiveness,
learner engagement, and collaborative problem-solving abilities among students in the
experimental group.

Before the intervention, both the experimental and control groups demonstrated
similar levels of collaborative competence. However, after the twelve-week
implementation of the FLEX learning model, students in the experimental group
achieved higher post-test scores compared to those in the control group. The results
suggest that participation in technology-supported collaborative activities contributed to
the development of essential twenty-first-century skills.

Questionnaire data further revealed that most participants expressed positive
attitudes toward digital collaboration. Students reported that online discussions, group
projects, and peer-feedback activities enhanced their ability to communicate effectively,
share responsibilities, and work toward common goals. The flexibility of learning
materials and self-paced activities also increased learner autonomy and motivation.

Qualitative data obtained from classroom observations and semi-structured
interviews supported the quantitative findings. Participants emphasized that digital
platforms such as Google Classroom and Telegram facilitated continuous interaction
and collaboration beyond classroom hours. Students noted that collaborative tasks
encouraged active participation and improved their confidence in expressing ideas and
solving problems collectively.

These findings are consistent with previous studies highlighting the benefits of

flexible and technology-enhanced learning environments. Graham (2013) emphasized
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that blended learning promotes communication and participation, while Boelens et al.
(2017) reported that flexible digital learning environments strengthen collaborative
learning experiences. The present study confirms that integrating digital collaboration
into teacher education programs can effectively support the development of
collaborative competence among future teachers.

Conclusion

The study examined the impact of digital collaboration and flexible learning on the
collaborative competence of pre-service teachers. The findings demonstrated that
technology-supported flexible learning environments positively influenced students’
communication skills, teamwork, engagement, and collaborative problem-solving
abilities.

The implementation of the FLEX learning model provided learners with
opportunities to participate actively in collaborative tasks while maintaining flexibility
in terms of time, pace, and learning resources. Compared with traditional instructional
approaches, the flexible learning environment produced more favorable outcomes in the
development of collaborative competence.

The study suggests that teacher education institutions should integrate digital
collaboration tools and flexible learning strategies into their curricula to prepare future
teachers for modern educational environments. Further research involving larger
samples and longer intervention periods is recommended to investigate the long-term
effects of flexible digital learning on professional competencies.
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