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Abstract
E-collaborative platforms like Google Classroom enhance cognitive
and social skills through structured team interactions. Information
and Communication Technology (ICT) courses are essential for
undergraduate STEM programs. This study investigated the
effectiveness of teaching an I.C.T. (information, communication,
technology) course by using an e- collaborative platform for the
development of using digital media literacy and teamwork skills of
undergraduate STEM students at the faculty of education, Ain
Shams University, Egypt, a course delivered to first-year STEM
students in the Google classroom as an e- collaborative platform. To
measure using digital media literacy, the researcher designed a self-
assessment and peer assessment scale, and to measure teamwork
skills, the researcher designed a self-assessment and peer
assessment scale. This study used a quantitative method based on
one experimental group (n=37) of first-year STEM students. While
the sample size is a limitation for generalizability, it represents a
significant portion of the pioneering cohort in this new program.
The results revealed that there were significant differences between
the pre- and post-application of self- and peer assessment teamwork
scales and that there were significant differences between the pre-
and post-application of the self-assessment of using digital media
literacy scale and some aspects of using digital media literacy on the
peer-assessment scale. In conclusion, the effects of using an e-
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collaborative platform for developing some aspects of using digital
media literacy and teamwork skills were investigated.

Keywords: 1CT; e- collaborative platform; using digital media
literacy; teamwork skills; STEM; undergraduate students.
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Introduction

Current e-learning environments frequently lack adequate
interaction support, hindering student progress and motivation
(Giannoukos, 2008; Wang et al., 2017). ICT offers collaborative
potential through two key factors: (1) social interaction and (2)
structured process design, which are essential for effective
collaborative learning (Reneland-Forsman & Ahlbéck, 2007).

In terms of, Collaboration scripts are constantly applied in
Computer-Supported Collaborative Learning (CSCL) to facilitate
collaboration processes and individual learning (Wang, etal.,2017).

Therefore, there are attempts to apply collaborative learning
on online platforms, for instance, Goda and Yamada (2013) mention
that applying Collaborative learning, with high interaction between
learners in both e-collaborative platform and face-to-face situations,
can lead to high performance in socioemotional development,
cognitive aspects, and personal satisfaction.

Consequently, Li et.al (2012) refers that e-collaborative
platform provides personalized space for users where students can
interact and collaborate with each other, moreover, facilitates
interaction and collaboration between students, thus it connects
course network of users with their social network and knowledge
network.

Information and communication technology (ICT) could
provide a variety of opportunities that could support collaborations,
and there are two critical factors influence the level of collaboration
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connected to the knowledge process, firstly, Social interaction, to
establish a team culture and the exchange of experiences, as a
foundation for knowledge production is a key factor for designing a
web-based collaborative learning, secondly, the vision into these
processes is central for planning and Selecting methods for
collaborative courses, and analyzing tool can be used for evaluation
of group work and assessments context (Reneland and Ahlbéck,
2007).

Further, Monahan et.al (2008) states that there is significant
importance on communication and the benefits of e-collaborative
platforms, and it influences students’ performance regarding
acquiring knowledge, skills, and attitudes.

As a part of 21st-century skills and dimensions, using digital
media literacy dimensions are essential for a student to develop
active inquiry and critical thinking, be reflective, and engage
students and help them understand that the media is part of culture
and functions as an intermediary in socialization (Potter et al., 2017;
Agustina, 2022).

Using digital media literacy is defined as the ability to access
the media, understand, and critically evaluate distinct aspects of the
media and media contents, and create communications in a variety
of contexts (Aguaded, 2010)

Despite the rapid growth in using digital media literacy in
education, scholars and educators are still working on pedagogical
approaches regarding how using digital media literacy methods
work best in the classroom (Romero,2022)

Consequently, using digital media literacy supports students
bring media culture to their classrooms, Students who are conscious
media literates can better resist messages that consider untrusted,
harmful, or inappropriate, thus, Teachers should require using
digital media literacy as an essential component which is
interdisciplinary and easy to integrate into the existing curriculum
(Dolanbay,2022)
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Subsequently, Students are no longer just passive participants
in the educational environment. Students are the ones who are
supposed to create and extract value from a modern teaching and
learning experience that goes beyond participatory engagement
solely to ensure that their opinions and perceptions provide
meaningful input in the context of education (Barron, 2003).

Salas et al (2005) defines teamwork as a set of actions,
thoughts and emotional behaviors that combine to coordinate,
achieve task objectives, and cope performance to accomplish the
outcomes.

Subsequently, the ability to work in a team is presently one
of the most required competencies of professionals and, thus,
constitutes one of the key transversal aspects to target by
educational techniques (Romero-Diaz de la Guardia et al., 2022).

On the other hand, there are characteristics of students'
teamwork are Helping each other to work and allocating tasks
according to duties and abilities, collaborating with teammates, and
working together as a team, consequently, students can exchange
and discuss ideas. Having good leadership and team members is
essential and a leader distributes the work to other members of the
team (Kitcharoenpanya& Chantraukrit.,2022).

Consequently, using digital media literacy and teamwork
skills co-develop in e-collaborative environments; Google
Classroom’s shared tools (e.g., Docs) necessitate both technical
media creation and interpersonal coordination (Tandoc et al., 2021;
Hernandez-Sellés et al., 2019).

As mentioned above, the importance of development of using
digital media literacy and teamwork skills for students is unbearably
inadequate; hence, this study attempts to redirect the focus of
scholars to developing and addressing the embeddedness of these
skills in our teaching techniques and curricula. Subsequently,
teamwork skills are crucial skills to consider in our courses,
especially in EGYPT, as we struggled in our schools because of our
lack of teamwork skills (Sulaiman et al., 2017).
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Based on researcher experience in teaching ICT courses for
undergraduate students in different programs, the researcher notices
the weakness of using digital media literacy and teamwork skills of
undergraduate students.

Besides, the researcher conducts a pilot study among
undergraduate students in science program (N=20) and applied
teamwork survey (Guaman-Quintanilla et al. 2022) and survey of
using digital media literacy (Chang et al, 2011), and the results
indicate that 80% of students didn’t obtain using digital media
literacy dimensions or teamwork skills.

Therefore, this study investigated the effectiveness of
teaching an [.C.T. through the use of an e-collaborative platform for
the development of using digital media literacy dimensions and
teamwork skills of undergraduate STEM students who enrolled in a
new STEM program that existed in only five faculties in EGYPT. It
considers an innovative approach applied at the university level.
Research problem:

The research problem determines in the following” there are
weaknesses in using digital media literacy dimensions and
teamwork skills among undergraduate STEM students at faculty of
education Ain Shams University” therefore this research admits
answering the main question:

“What is the effectiveness of teaching an I.C.T. through the use of
an e-collaborative platform for the development of using digital
media literacy dimensions and teamwork skills of undergraduate
STEM students at faculty of education Ain Shams University.”
Based on the main question there are sub-questions which are:

e RQI. What are the necessary of using digital media literacy
dimensions to develop for undergraduate STEM students at
faculty of education Ain Shams University?

e RQ2. What are the necessary teamwork skills to develop for
undergraduate STEM students at faculty of education Ain
Shams University?
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e RQ3. What is the effectiveness of teaching I.C.T course by
using an E-collaborative platform in the development of
using digital media literacy dimensions for undergraduate
STEM students at faculty of education Ain Shams
University?

e RQ4. What is the effectiveness of teaching an I.C.T course
by using an E-collaborative platform in developing teamwork
skills for undergraduate STEM students at faculty of
education Ain Shams University?

Research purpose:
This study aims to:

1. Examining the Effectiveness of Teaching I.C.T course via an
e-collaborative platform for the development of using digital
media literacy dimensions and teamwork skills of
undergraduate STEM students at faculty of education Ain
Shams University.

2. The development of using digital media literacy dimensions
and teamwork skills of undergraduate STEM students at
faculty of education Ain Shams University.

Research hypothesis:
Based on the above questions, this study will attempt to
verify the following hypotheses:

e HI: Teaching ICT via Google Classroom will significantly
improve using digital media literacy dimensions (access,
analyze, evaluate, create, communicate) in STEM students (p
<0.05).

e H2: Teaching ICT via Google Classroom will significantly
improve teamwork skills (coordination, conflict resolution,
etc.) in STEM students (p < 0.05).

Research delimitation:
e The major of students was in STEM program in first year at
faculty of education Ain Shams University.
e First semester academic year 2022/2023.
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Google classroom platform as an e-collaborative platform for
several reasons: it is a free e- collaborative platform that is
easy to use with smartphones or PCs and is connected to a
personal Google Drive.

Research methodology

Descriptive methodology: 1 analyze scholars and studies
related to the variables:

Quasi- experimental to investigate the effectiveness of
Teaching I.C.T course via an e-collaborative platform for the
development of using digital media literacy and teamwork
skills within a single-group pretest-posttest design was
employed due to institutional constraints (single cohort
availability).

Research terminologies:

1.

E-collaborative platform: in this study refers to an
electronic platform (google classroom) that promotes
cognitive change through teams' interaction and activities and
affords a set of tools for undergraduate STEM students acting
in teams to interact and achieve tasks, assignments, and
projects.

Using digital media literacy in this study are defined as the
ability of undergraduate STEM students to access, analyse,
evaluate, create, and communicate various media messages
in tasks, assignments, and projects of the I.C.T. Course
Teamwork skills in this study are defined as the ability of
STEM undergraduate students to contribute to STEM-based
team projects, plan and manage different tasks, deal with
conflicts, solve problems, foster a constructive team climate,
and have a collective advantage toward the team.
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Research importance:
This research contributes to the following:

1. Researchers: by providing using digital media literacy and
teamwork scales.

2. Instructors: by providing vision about teaching ICT courses
via collaborative platform and provide using digital media
literacy scales and teamwork scales to assess using digital
media literacy and teamwork.

3. Faculties of education: by providing an applicable course of
ICT that develop using digital media literacy and teamwork.

Literature review
E-collaborative platform

The pedagogical aspects of collaborative learning can be
found in Vygotsky’s work, which extended Piaget’s constructivist
perspective toward the social field. the dialogue between learners
who interact and develop a shared understanding of a problem and
its solution process (Magnisalis, et al., 2011). The social
constructivists revealed that collaborative learning occurs when
learners engage in pairs or groups to discuss and solve a learning
issue to achieve a learning task (Laal & Ghodsi, 2012).
Consequently, students are allowed to share their ideas, actions,
reflections, interpretations of what happened within their practices,
and products (Laurillard, 2008).

This study is grounded in the social constructivist theory
(Vygotsky, 1978) and social interdependence theory (Johnson &
Johnson, 2009). The development of using digital media literacy,
particularly the 'evaluate' and 'analyze' dimensions, aligns directly
with Vygotsky's concept of the Zone of Proximal Development
(ZPD). Students co-construct knowledge and critical thinking skills
by collaboratively critiquing media sources, evaluating information,
and providing peer feedback within the e-collaborative
environment, scaffolded by the instructor and more capable peers.
Furthermore, teamwork skills are fostered through the positive
interdependence and individual accountability emphasized in social
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interdependence theory, where the group's success is tied to each
member's contribution to the media-related tasks.

Computer-supported collaborative learning (CSCL) tools
enhance learning outcomes and platform satisfaction (Fanguy et al.,
2023), combining social and constructive learning elements (Chen,
2005). Effective CSCL requires understanding collaborative
interaction dynamics (Wise & Schwarz, 2017), where active
engagement drives success. E-collaborative platforms facilitate
cognitive development through team interactions, with ICT serving
as the foundation for distributed, interactive learning environments
(Yamada et al., 2015).

Information and Communication Technology (ICT) provides
a variety of opportunities for collaboration, and two critical factors
influence the extent to which collaboration connects to the
knowledge process: first, social interaction is used to establish a
team culture and share of experiences; second, planning and
selection methods for collaborative courses and analysis tools can
be used for evaluating (Reneland-Forsman & Ahlbick, 2007).

Hence, this study aimed to determine the effects of teaching
an [.C.T. by using the e- collaborative platform “Google
Classroom,” which has a mobile version and a web-based version,
as well, with the support of some technology tools.

Collaborative learning is a constant part of group interaction,
to promote socialized learning, involving cognitive, social, and
teaching presence, and to sustain communication, coordination, and
collaboration in platforms, it is essential to design a framework that
addresses the distinctive characteristics of learning in online
environments. Furthermore, technological tools and platforms
should allow for exchanges between teachers, students, and students
(synchronously or asynchronously) and for observing group
processes (Herndndez-Sellés., et al., 2019).

Hernandez-Sellés et al. (2019) constructed a model to
support an e-collaborative platform consisting of six factors: (1)
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Teacher—student interaction has a positive and considerable
influence on students’ interaction in their work groups. (2) Student
interaction in work groups has a positive and considerable influence
on intragroup emotional support. (3) Student interaction in work
groups has a positive and considerable influence on collaborative
learning. (4) Online collaborative tools have a positive and
considerable influence on students’ interactions in their work
groups. (5) Online collaborative tools have a considerable impact on
intragroup emotional support; e-collaborate platforms require
synchronous and asynchronous tools to encourage social interaction
and active learning. (6) Intragroup emotional support has a positive
and considerable influence on collaborative learning as shown in fig
(1.

Figure 1.

Model of building an affecting online collaborative learning
environment (Hernandez., et.al., 2019).
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In Figure 1. Model of factors affecting online collaborative
learning (Hernandez-Sellés et al., 2019). Arrows indicate
hypothesized positive relationships between constructs. The present
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study's instructional design explicitly targeted these pathways: (1)
Teacher-student interaction via feedback; (2 & 3) Student
interaction via team tasks; (4 & 5) Use of online tools (Google
Docs, etc.); (6) Fostering emotional support through team stability
and recognition.

In summary, e-collaborative platforms play a preeminent role
in enhancing cognitive aspects, communication, and social skills.
Therefore, in this study, the researcher used an e-collaborative
platform (Google Classroom) for the development of teamwork
skills and using digital media literacy, which are crucial for
undergraduate STEM students.

In terms of teaching I.C.T., the researcher used a blended
technique with face-to-face and e-collaborative platforms (Google
Classroom) supported with technological tools to promote
interactivity and communication by applying a model of e-
collaborative platform.

Using digital media literacy

The term “media literacy” is sometimes seen as a politically
pragmatic term, while being flawed as a description and lacking a
focused and coherent vision for its future. Moreover, there is a main
curriculum available for media education, a subject that is available
only on an optional basis for children in secondary school (Potter, et
al, 2017).

Using digital media literacy become a key concern in
contemporary society, as they promise to educate students to
become and remain active, critical members of society (Afrilyasanti
et al., 2023). Using digital media literacy dimensions include
accessing, analyzing, evaluating, creating, and communicating
media messages across formats (Glas et al., 2023). Using digital
media literacy aim to create individuals who are both critical
thinkers and individuals who can control the media by being aware
of what they see and hear (Tandoc, et al.,2021).
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UNESCO (2013) highlights using digital media literacy
development: 1) increases awareness of media's role, 2) enhances
skills at institutional and individual levels, and 3) improves teaching
by fostering independent, critical thinkers. Conversely, using digital
media literacy creates demand for better learning environments and
transforms students into creative knowledge workers.

According to this study, using digital media literacy defined
as the ability of undergraduate STEM students to access, analyse,
evaluate, create, and communicate various media messages in tasks,
assignments, and projects of the I.C.T. Course.

Using digital media literacy frameworks vary across studies:
Dolanbay (2022) identifies four dimensions (cognitive, emotional,
aesthetic, moral), while Glas et al. (2023) propose eight action-
based dimensions (operate, explore, create, find, connect, discuss,
understand, reflect). UNESCO (2013) categorizes using digital
media literacy into three core components (access, evaluation,
communication), each with sub-dimensions for proficiency
assessment. These differing approaches reflect the multidimensional
nature of using digital media literacy development.

In summary, there have been various attempts to develop
using digital media literacy among students, and there are different
frameworks to follow, and different classifications based on the
aims of studies. In this study, using digital media literacy comprised
five dimensions (access, analyse, evaluate, create, and
communicate), and those dimensions covered the social theme in
communication, the technical theme in creating or producing, and
the information theme in access, analysis, and evaluation. These
dimensions were based on ICT course outcomes and considered
adequate for undergraduate STEM students in their first year at
faculty of education Ain Shams University.

Teamwork skills

Teamwork skills are considered vital soft skills that can be
applied to every student and could help to improve critical and
creative thinking to solve problems related to tasks and the quality
of the learning process, in addition to enhancing the added value of
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students, building their self-confidence and helping to expand their
communication skills and interactions with others (Sulaiman et
al.,2017).

de Prada Creo et al. (2020) define teamwork as several
interrelated actions, such as performance monitoring, giving, and
receiving feedback, close-loop communication, backup behaviours,
adaptability, and coordination of action, which are very
competencies frequently associated with soft skills.

In this study, teamwork skills are defined as the ability of
STEM undergraduate students to contribute to STEM-based team
projects, plan and manage different tasks, deal with conflicts, solve
problems, foster a constructive team climate, and have a collective
advantage toward the team.

There have been attempts to determine teamwork skills, and
Romero-Diaz de la Guardia et al. (2022) indicated that there are
aspects such as collective identity, communication and interaction
between team members, execution of planning, and continuous
adjustment. In addition, Avila et al. (2021) identified three essential
components of teamwork skills: team learning, team performance,
and team cohesion. According to De Prada et al. (2022), there are
six key soft skills for teamwork: coordination, decision making,
leadership, interpersonal  development, adaptability, and
communication.

In conclusion, there are two main domains in teamwork
skills: the first domain is related to teamwork performance
regarding the accomplishment of the task, and the second domain is
related to teamwork performance regarding interaction and
communications between teammates. Consequently, in this study,
the researcher identified the following six vital components:
contributing to STEM-based team projects, planning, and
management, dealing with conflict, problem solving, fostering a
constructive team climate, and collective efficacy.
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Methodology
Research methodology

As noted above in the literature section, e- collaborative
platforms are sufficient in education and are an effective way to
teach and deliver courses and develop knowledge, skills, and
attitudes. In addition, there were limited contributions related to e-
collaborative platforms.

A single-group (n=37) pretest-posttest design was employed
due to institutional constraints (single cohort availability), consistent
with similar studies in resource-limited contexts (Fanguy et al.,
2023). To mitigate bias, triangulation via self- and peer-assessments
was used. Scales were piloted with 80 students in different majors in
the first year (a = 0.75-0.95) Undergraduates STEM students in the
faculty of education consider STEM to be an innovative approach to
education; therefore, the sample of participants were small, this
study aimed to determine the effectiveness of teaching an ICT
(information and Communication Technology) course by using an
e- collaborative platform for first-year undergraduate STEM
students.

Regarding the [.C.T., the course was uploaded to Google
Classroom as an e-collaborative platform on the following link:
https://classroom.google.com/c/NTI4Mzc5SMzIxODEy?cijc=v7bk3re
, classified into topics, the stream section concerning
announcements and students’ activities, and the classwork
concerning assignments, materials, and resources.

Teaching the I.C.T. course started on 23 October 2022 and
ended on 26 December 2022, with twelve sessions; each session
was conducted on Monday every week, nine sessions were
physically conducted at the faculty, and five sessions were
conducted online by using Microsoft teams.

In the first session, the instructor presented guidelines about
how to log into the e- collaborative platform, how to deal with the
tools, and how to operate them on smartphones or PCs. In addition,
self- and peer assessment teamwork and using digital media literacy
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scales were used to review the assessment criteria to ensure that the
participants understood and were able to assess their performance.

On the other hand, in the last session concerned with
finalizing the course, the students presented their e-portfolios with
their insights into their performance in terms of using digital media
literacy and teamwork skills before and after they studied this
course. The researchers applied post-tests of the self- and peer
assessment using digital media literacy and teamwork scales.

In addition, in each session, the instructor announces the best
list of students and the best team, and this announcement is
presented every session according to their performance regarding
using digital media literacy and teamwork skills. The criteria for
assessing and selecting students and teams were presented in the
first session; thus, all the students competed to make progress in
their performance and be on this list.

The teams of undergraduate STEM students were randomly
assigned, with the instructor observing and documenting group
dynamics to provide targeted support. Task reports assessed
collaboration and individual contributions, while exit tickets
collected sessions feedback. A final satisfaction survey evaluated
the course overall. Students received personalized feedback on their
work throughout.

Teams were redistributed each session for the first seven
weeks, then remained fixed until the course ended. The changes in
the teams' distributions in the first seven sessions enabled the
students to deal with different situations and obtain teamwork skills
and were able to observe their performance progress on their teams.
Learning environments, technology tools and applications

In this study, the researcher followed ADDIE model to
design the e-collaborative platform that delivered the ICT course,
thus, in analyze stage, the researcher determined the outcomes of
the course which are developing using digital media literacy
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dimensions and teamwork skills of undergraduate STEM students in
level one.

In design stage, the researcher determined the learning
objectives of each session and choose to use Google Classroom as
an e-collaborative platform for several reasons: it is a free e-
collaborative platform that is easy to use with smartphones or PCs
and is connected to a personal Google Drive; therefore, uploaded
documents will be saved on students’ drive if they want to use them
again.

In addition, there were technological tools, websites and
applications embedded in a collaborative way with the Google
Classroom to make it more interactive and enjoyable and to achieve
the aim of this study. These include Google Forms, Google Drive,
Google Slide, Google Docs, Wooclap, Mentimeter, Edupuzzle,
Microsoft Teams, and WhatsApp.

These tools were integrated to facilitate specific collaborative
actions:

e Google Docs/Slides: Used for real-time, synchronous co-
creation of reports and presentations, requiring teams to
coordinate, communicate, and manage tasks.

e Wooclap & Mentimeter: Used to foster whole-class
interaction and peer learning through live polls, word clouds,
and Q&A sessions, allowing students to analyze and evaluate
collective responses.

o Peer Assessment via Google Forms: Structured forms were
used to guide students in providing constructive feedback on
their teammates' contributions to media products and
teamwork processes, making the evaluation criteria explicit.
After that, the researcher created a storyboard of the course

and distribute it among jury members to ensure the quality of
planning and designing the course before start create it in
developing stage.

In development stage the researcher started to upload the
materials and documents related to the ICT course, additionally the
researcher conduct a pilot study to ensure that the all material ,
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links, and documents were available and easy to access among
students , the pilot study occurs in 15 October 2022, among science
students (n=20), and the findings of pilot study showed that some
links were un available, some documents were not able to access,
thus the researcher adjust the all obstacles before the implement
stage.

In implement stage, the researcher started teaching the I.C.T.
course on 23 October 2022 and ended on 26 December 2022, with
twelve sessions; each session was conducted on Monday every
week, nine sessions were physically conducted at the faculty, and
five sessions were conducted online by using Microsoft teams.

Considering the above, each student could log into the e-
collaborative platform and interact with the materials, classmates,
and instructor regarding the topics identified via Google Classroom
(ICT introduction—ppt skills and storyboarding—Ilearning
theories—instructional ~ design ~ models—instructional  design
standards—design in practice—digital citizenship—data literacy—
game-based learning and gamification).

As mentioned above, the Google Classroom is an e-
collaborative platform divided into a stream section where students'
activities appear, announcements from instructors, students’
interactions, or comments on their classmates’ work, and the second
section is classwork where students will find materials, resources,
assignments, and activity resources.

Based on the model of collaboration, the researcher follows
the following model:

Teacher—student interaction has a positive and considerable
influence on students’ interaction in their teamwork.

The instructor encourages undergraduate STEM students to
engage in team presentations and discussion at the beginning of
each session. The instructor provided feedback on the students'
assignments after each session by writing a private comment to each
student or in public by illustrating the good points and explain the
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points that should be revised in online or face to face sessions, and
the students could follow the instructor comment and edit their
work. In addition, the instructor conducted a feedback discussion at
the beginning of each session about the students' work and then
announced the best students in the previous session and the criteria
for selecting them.

Student interaction in work groups has a positive and considerable
influence on intragroup emotional support.

The teams distributed in each session differed, except for the
last three sessions, where the teams closely followed their teamwork
progress, made students more engaged, became familiar with each
other, and collaborated to manage teamwork.

The relationship between students rapidly increases, which is
revealed in task-based reports that were completed after each task,
additional exit tickets that were applied after each session, and
feedback about each other working on the same team. The course
satisfaction questionnaire was administered in the final session.
Student interaction in work groups has a positive and considerable
influence on collaborative learning:

After each session, the instructor requested an exit ticket to
collect students' feedback about the session, such as the best parts
and the parts that needed improvement, what they gained from the
session, and the obstacles they encountered.

Their feedback helped the instructor modify teaching
strategies and then assess instructor performance. At the end of the
course, the instructor applied a course evaluation questionnaire to
gather students' opinions regarding acquiring knowledge, skills, and
attitudes from the course.

Online collaborative tools have a positive and considerable
influence on students’ interactions in their work groups:

These tools (synchronous or asynchronous) eventually
enhance teamwork tasks and enhance communication,
collaboration, and coordination.

The researcher employed synchronous tools such as
Microsoft Teams and WhatsApp and chat and asynchronous tools
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such as course materials, activities (individual or teamwork),
assignments, and projects to design the course via the Google
Classroom.

Online collaborative tools have a considerable impact on
intragroup emotional support:

E-collaborative platforms use synchronous and asynchronous
tools to promote social interaction and active learning; therefore,
instructors use different activities to support collaboration among
teams, and for each task or assignment, team members must assess
each other’s effort and provide feedback about the task.

Intragroup emotional support has a positive and considerable
influence on collaborative learning.

Making a team each week helps to improve teamwork skills
and using digital media literacy dimensions. Providing sustained
feedback on teams makes each team aware of the strengths and
weaknesses of teamwork and provides them with time to reflect on
their performance and modify their performance in future
endeavours.

In evaluation stage, the researcher managed a final session to
evaluate of using digital media literacy dimensions and teamwork
skills among the students, as mentioned above.

Participants

This study involved first-year undergraduate STEM students
in four majors (math-biology-chemistry-physics) at the faculty of
education, Ain Shams University.

A total of 37 first-year undergraduate STEM students (23
females, 14 males) who fully participated in an information and
Communication Technology (I.C.T.) course. The gender imbalance
and small sample size are acknowledged as limitations to the
generalizability of the findings, though they are representative of the
enrollment in this pioneering cohort.

Ain Shams University’s STEM program is among Egypt’s
first (established 2022), emphasizing project-based learning.
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Participants (N=37) were pioneers in this program, representing a
unique cohort with limited prior exposure to collaborative e-
learning.

Instruments:

To accomplish the aim of this study, which examined the
effectiveness of teaching an information and Communication
Technology (I.C.T.) course by using an e-collaborative platform for
developing using digital media literacy dimensions and teamwork
skills, the researcher designed the following instruments:

e self-assessment using digital media literacy scale.
e peer assessment using digital media literacy scale.
e self-assessment teamwork scale.
e peer assessment teamwork scale.

The instructor encouraged students to write in detail about
the benefits gained from the activity and the challenges they
encountered, how to overcome those challenges as a team, how to
deal with their teams and how to be honest in their responses. The
scales were applied pre- and post-tests.

Using digital media literacy scales

Using digital media literacy are important for student
teachers. Since using digital media literacy dimensions are
interrelated with other 21st-century skills, students need to be
involved in ICT programs; therefore, several attempts have been
made to develop and assess using digital media literacy dimensions
(Inan & Temur, 2012; Agustina, 2022).

To assess using digital media literacy in undergraduate
STEM students, several studies contributed to reach the final
version of suitable using digital media literacy self- assessment
scale , using digital media literacy peer assessment scale; such as:
(Eristi & Erdem, 2017), (Chang, et al.,2011), (Ranieri & Bruni.,
2018), and (the Central Board of Secondary Education, 2020), and
the final version in this study comprised 38 items distributed on five
dimensions: access, analyse, evaluate, produce/create, and
communicate, as follows
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1. Access refers to the effective selection and use of various
media tools to search, access, retrieve, and store media
content and knowledge (7 items).

2. Analyse 1s defined as the ability to effectively select,
organize, assess, interpret, and distinguish between media
content and knowledge resources (8 items).

3. Evaluate refers to the ability to evaluate, compare, and
authenticate, in terms of ethical principles, the media content
gathered, and its sources included (7 items).

4. Create/produce, identified as the ability to create/produce
new media content or knowledge for a specific purpose in an
innovative, ethical, and creative manner (7 items).

5. Communication refers to communicating and participating
with one’s group and audience in media content and
knowledge in an ethical, legal, and effective manner using
appropriate channels and tools (9 items).

Accordingly, both the self- and peer-assessment scales
consisted of closed questions with a five-item Likert scale for each
statement (Drinkwater, 1965), enabling undergraduate STEM
students in the first year to express their level of performance, with
each statement ranging from “excellent” =1 to “very weak” =5
(Pintrich et al., 1993; Ryan, 1982).

Consequently, the last version of the self- and peer-
assessment scales of using digital media literacy contains thirty-
eight items distributed across the five dimensions mentioned above,
and the reliability test illustrates the strong coefficient of the two
scales. The scales were transformed into online versions by using
Google Forms and uploaded to Google Classrooms.

In addition, to assess using digital media literacy of the
undergraduate STEM students, the researcher applied the using
digital media literacy self- and peer-assessment scales as a test in
the first session of the course and a post-test in the last session.

Egyptian Journal of Educational Sciences (290) Issue 5 (Part One) 2025



Jielan Elsayed Kamel Hegazy

Teamwork scales

The importance of developing teamwork skills is considered
a crucial soft skill that should be acquired by every student, and
several attempts have been made to assess and develop teamwork
skills (Sulaiman et al.,2017).

Hence, the researcher created self- and peer-assessment
scales to assess the teamwork skills of undergraduate STEM
students. The teamwork scales consisted of six aspects extracted
from the following studies: Shofiyah et al., 2022; Guaman-
Quintanilla et al., 2022; Ohland et al., 2012; Avila et al., 2021;
Careau et al., 2014; and Hebles et al., 2022. This study focused on
the following aspects of teamwork: contributing to STEM-based
team projects, planning, and management, dealing with conflict,
solving problems, fostering a constructive team climate, and
maintaining collective efficacy. The last version contains 36 items
distributed across 6 dimensions, as follows:

1. Contribution to STEM-based Team Projects refers to the
ability to commit, work and participate actively and
efficiently (7 items).

2. Planning and Management are defined as effectively
selecting,  organizing, assessing, interpreting, and
distinguishing between media content and knowledge
resources (5 items).

3. Dealing with conflict refers to implementing reactive ways to
solve teams’ obstacles, challenges, and misunderstanding (6
items).

4. Problem solving was identified as the ability to identify the
problem, test assumptions, reach a solution, and make a
conclusion (7 items).

5. Foster constructive team climate refers to the ability to share
opinions, motivate, listen, and respect each other (6 items).

6. Collective efficacy was identified as team members’ beliefs
about the ability of the team to accomplish tasks (5 items).

Egyptian Journal of Educational Sciences (291) Issue 5 (Part One) 2025



Effectiveness of Teaching I.C.T course via an e-collaborative platform for the
development of using digital media literacy and teamwork skills of undergraduate
STEM students at faculty of education Ain Shams University

Both the self- and peer-assessment scales consisted of closed
questions with a five-item Likert scale for each statement
(Drinkwater, 1965), enabling undergraduate STEM students in the
first year to express their level of performance, with each statement
ranging from “excellent” =1 to “very weak” =5 (Pintrich et al.,
1993; Ryan, 1982).

Consequently, the last version of the teamwork scales
contains 36 items distributed on the six dimensions mentioned
above, and the reliability test illustrates a strong coefficient of the
two scales. The scales were transformed into online versions by
using the Google Form application and uploaded to the Google
Classroom.

Subsequently, to assess the teamwork skills of the STEM
students, the researcher applied the teamwork self- and peer-
assessment scales as a pretest in the first session of the course and as
a post-test in the last session.

Reliability

To assess the reliability of the self- and peer-assessment
scales of using digital media literacy, teamwork self- and peer-
assessment scales were piloted at an earlier stage with (n=80)
undergraduate students in different majors in the first year. The
following tables depict a reliability analysis of the instrument by
using IBM SPSS software, which was assessed by calculating the
Cronbach’s alpha confident (Cronbach, 1951). The coefficients
show that the self- and peer-assessment of using digital media
literacy and teamwork scales and subdimensions have acceptable
internal consistency; all values of reliability exceeded the accepted
minimum of 0.70 (Nunnally, 1978). The following tables: Table 1,
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Table2, Table 3, Table 4 illustrate the value of each scale and
its subdimensions.

Table 1.
Reliability statistics of self-assessment using digital media literacy scale (n=80)
Dimensions Cronbach’s N of Items Ttems

Alpha
Access 0.75 7 1-7
Analysis 0.73 8 8-15
Evaluate 0.79 7 16-22
Create/produce 0.79 7 23-29
Communicate 0.84 9 30-38
The whole scale 941 36
Table 2.
Reliability statistics of peer assessment using digital media literacy scale (n=80)
Dimensions Cronbach’s N of Items ltems

Alpha
Access 0.79 7 1-7
Analysis 0.83 8 8-15
Evaluate 0.77 7 16-22
Create/produce 0.83 7 23-29
Communicate 0.85 9 30-38
The whole scale 955 36

Based on the reliability, the last version of the using digital
media literacy scales contains 38 items distributed among the five
elements mentioned above, and the reliability test illustrates a strong
coefficient of the two scales.

Table 3.

Reliability statistics of self-assessment teamwork (n=80)

Dimensions Cronbach’s N of Items ltems
Alpha

Contribution to STEM-based0.7 7 1-7

Team Projects

Planning and Management 0.70 5 8-12
Dealing with conflict 0.84 6 13-18
Problem solving 0.81 7 19-25
Fosters constructive team0.79 6 26-31
climate

Collective efficacy 0.77 5 32-36
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Table 3.

Reliability statistics of self-assessment teamwork (n=80)

Dimensions Cronbach’s N of Items Ttems
Alpha

The whole scale .950 36

Table 4.

Reliability statistics of peer assessment teamwork (n=380)

Dimensions Cronbach’s N of Items ltems
Alpha

Contribution to STEM-0.75 7 1-7

based Team Projects

Planning and Management 0.74 5 8-12
Dealing with conflict 0.79 6 13-18
Problem solving 0.76 7 19-25
Fosters constructive team0.80 6 26-31
climate

Collective efficacy 0.79 5 32-36
The whole scale 951 36

Considering reliability, the last version of the teamwork
scales contains 36 items distributed across six aspects, and the
reliability test illustrates a strong coefficient of the two scales.

Data collection

The aim of the study is examined the effectiveness of
teaching an information and Communication Technology (I.C.T.)
course by using Google Classroom as an e-collaborative platform
for developing using digital media literacy dimensions and
teamwork skills, to achieved this aim, the study used a quantitative
method exhibited in using digital media literacy scales and
teamwork scales, the researcher used a one-group (experimental)
pretest/post-test design because the nature of participants was
unique because the STEM program is the first undergraduate
program in EGYP, and there are the first students who enrolled in
this program.
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This study was conducted in accordance with the ethical
standards. As the researcher is a faculty member within the
institution, the study was conducted in accordance with the
institution's ethical guidelines for internal research and the
principles of the Declaration of Helsinki. All participants provided
informed consent. They were clearly informed about the study's
purpose, the voluntary nature of their participation, and their right to
withdraw at any time without penalty. Confidentiality and
anonymity of their data were guaranteed.

The scales (self-assessment and peer-assessment) of using
digital media literacy contains, both scales are delivered online via
Google Forms because they do not require official email with
Gmail, and all undergraduate STEM students have a smartphone
registered with Gmail; thus, it was easy for them to respond to
questions, and there were a links for both scales: using digital media

literacy pre self-assessment scale:
https://forms.gle/tRFPrf2zayHZ1jRxS, pre-peer-assessment using
digital media literacy scale:

https://forms.gle/DXeZCkQ4PVeRamVY8

teamwork scales (self -assessment and peer assessment)
encompassed 36 closed questions distributed on the six dimensions,
both scales are delivered online via Google Forms because they do
not require official email with Gmail, and all undergraduate STEM
students have a smartphone registered with Gmail; thus, it was easy
for them to respond to questions, and there were a links for both
scales: teamwork pre self-assessment scale:
https://forms.gle/39VWxWQZtkeshChj6 ., pre-peer-assessment
teamwork scale: https://forms.gle/PF6KocZVXtSBnRr29
Data analysis

The data from 37 first year undergraduate STEM students
were used in the statistical analysis. to anonymized data were
processed in the statistical software IBM SPSS using appropriate
statistical methods. Significance was assessed using parametric
tests, T-test for paired-samples group with the significance level set
at a=0.05. regarding assessment teamwork skills, this study focused
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on the following aspects: contributing to STEM-based team
projects, planning and management, dealing with conflict, solving
problems, fostering a constructive team climate, and maintaining
collective efficacy, in terms of using digital media literacy
dimensions, this study measures the following dimensions: access,
analyse, evaluate, produce/create, and communicate.

The study implemented ICT instruction through Google
Classroom and supplementary collaborative tools. The approach
emphasized: (1) teacher-student interaction enhancing group
engagement, (2) peer interaction fostering emotional support and
collaborative learning, and (3) online tools (both synchronous and
asynchronous) facilitating interaction and emotional support. These
elements collectively promoted active learning through intragroup
dynamics and platform-supported collaboration.

Results

First, the effectiveness of an e- collaborative platform for
developing using digital media literacy dimensions of
undergraduate STEM students.

To test Hl—that post-test using digital media literacy scores
would significantly improve (p < 0.05)—paired-samples z-tests
compared to pre/post self-, and peer-assessment means across all

domains (Table 5).

Table 5.

Pre/post applying results of the Group of students in each aspect of the self-
assessment using digital media literacy scale

Using digital  Group Total  The Std. DF Tvalue sig

media literacy mean Deviation

aspects

Access Pre 35 25.11 4.23 36 271 0.01
Post 27.65 3.79

Analyse Pre 40 28.89 4.35 36 3.06 0.01
Post 32.08 3.91

Evaluate Pre 35 24.65 4.96 36 2.03 0.01
Post 27.24 4.79

Create/produce Pre 35 25.05 4.84 36 292 0.01
Post 28.13 3.64
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Table S.
Pre/post applying results of the Group of students in each aspect of the self-
assessment using digital media literacy scale

Using digital  Group Total  The Std. DF Tvalue sig

media literacy mean Deviation

aspects

Communicate Pre 45 33.34 543 36 3.88 0.01
Post 38.19 5.17

Total Pre 190 137.08 19.75 36 340 0.01
Post 153.29 18.72

The previous table reveals that there is a significant
difference in all aspects of the scale and that the total score
exceeded 0.05; consequently, there were significant differences
between the mean scores of the pre- and post-applications of self-
assessment using digital media literacy scales of the experimental
group’s students in favour of the post application, and the following
figure demonstrates the previous results.

Figure 2.
A graph showing the mean score for each aspect in the self-
assessment using digital media literacy scale.

Self- Assessment Media Literacy

Scale
COMMUNICATE s PPl N
[\2 I ]
[op]
(sp}
10 —
CREATE I
RN
(a\]
o3
EVALUATE 0
<o
N
[ee)
o) O
ANALYZE s
o ™
N
19
— ©
AC CESS e
N
[a\]

Pre/post peer-assessment means (total and by domain) were
analyzed, with results shown in Table 6.
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Table 6.
Pre/post applying results of the Group of students in each aspect of the peer-assessment
using digital media literacy scale

Using digital Group Total The Std. DF T sig

media literacy mean Deviation value

aspects

Access Pre 35 25.13 6.81 36 1.46 0.15
Post 27.16 4.20

Analyse Pre 40 29.49 7.29 36 254 0.05
Post 33.32 4.16

Evaluate Pre 35 24.70 6.60 36 1.75
Post 27.27 5.03 0.08

Create/produce Pre 35 25.05 6.96 36 3.14 0.01
Post 29.03 3.44

Communicate Pre 45 33.62 8.71 36 2.82 0.01
Post 38.54 4.76

Total Pre 190  138.00 34.42 36 257 0.05
Post 15543  18.50

The table shows that there was a significant difference in all
aspects of the scale and that the total score exceeded 0.05, except
for “Access and evaluate.” Specifically, there were significant
differences between the mean scores of the students in the peer-
assessment using digital media literacy scale (analyse, create,
communicate) and in access and evaluation for the students in the
pre- and post-application groups. In other words, in the two
dimensions (access and evaluation), students assessed that they
could not access or evaluate media as they expected, and the
following figure demonstrates the previous results.
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Figure 3.
A graph depicting the mean score for each aspect in the peer-assessment
using digital media literacy scale.
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Second: the effectiveness of an e- collaborative platform for
developing teamwork skills of undergraduate STEM students

To test H2, paired t-tests analyzed pre/post differences in teamwork
assessments (self and peer). Results showed significant gains across

all domains (p<0.05), supporting the hypothesis (Table 7).

Table 7.

Pre/post applying results of the Group of students in each aspect of the self-assessment
teamwork scale (n=37)

teamwork aspects  Group Total The Std. DF T Sig (2-
scores mean Deviation value  tailed)

Contribute to Pre 35 18.92 8.49 36 8.52 0.01

STEM based Post 30.41 2.86

Team Projects.

Planning and Pre 25 13.81 5.82 36 731 0.01

Management. Post 20.70 2.42

Dealing with  Pre 30 16.73 6.92 36 547 0.01

conflict. Post 23.43 3.77

Problem solving. ~ Pre 35 18.78 8.16 36 3.75 0.01
Post 25 6.94

Fosters Pre 30 16.32 7.77 36 747 0.01

Constructive

Team Climate. Post 26.11 2.73

Collective Pre 25 13.51 7.84 36 7.77 0.01
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Table 7.
Pre/post applying results of the Group of students in each aspect of the self-assessment
teamwork scale (n=37)

teamwork aspects ~ Group Total The Std. DF T Sig (2-
scores mean Deviation value tailed)
efficacy. Post 23.08 1.91
Total Pre 180 98.08 42.70 36 8.07 0.01
Post 152.62 13.75

The self-assessment teamwork scale showed significant
improvement (p < 0.05; Table 7), which indicates that there is a
significant difference in the favour of the post applied, and the
following figure demonstrates the previous results.

Figure 4.
A graph illustrating the mean score for each aspect in the self-
assessment teamwork scale.
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Pre/post peer-assessment teamwork scores (total and by
domain) demonstrated significant gains (p<0.05), detailed in Table 8.
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Table 8.
Pre/post applying results of the Group of students in each aspect of the peer-assessment teamwork
scale(N=37)

teamwork aspects Group Total The Std. DF T value sig
mean Deviation

Contribute to STEM Pre 35 20.78 8.85 36 5.74 0.01

based Team Projects Post 29.76 3.51

Planning and Pre 25 14.59 5.71 36 6.15 0.01

Management- Post 20.97 2.55

Dealing with conflict ~ Pre 30 18.14 6.52 36 4.90 0.01
Post 24.24 4.12

Problem solving Pre 35 21.24 8.15 36 5.55 0.01
Post 29.19 3.86

Fosters Constructive  Pre 30 17.24 7.57 36 6.32 0.01

Team Climate Post 25.32 3.29

Collective efficacy Pre 25 14.19 6.08 36 7.85 0.01
Post 22.49 2.65

Total Pre 180 106.19 40.34 36 6.61 0.01
Post 151.97 16.53

The previous table shows that there is a significance level
exceeding 0.05 for the peer-assessment teamwork scale, indicating that
there is a significant difference in the favour score of the post applied, and
the following figure demonstrate the previous results.

Figure 5.
A graph depicting the mean score for each aspect in the peer-assessment
teamwork scale.
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In summary, the results indicate the effectiveness of teaching I.C.T.
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by using an e- collaborative platform to develop using digital media
literacy and teamwork skills of undergraduate STEM students in the
first year.

Effect size calculations:

Effect sizes (Cohen's d and Pearson's r) quantified the ICT
course's educational impact (Kelley & Preacher, 2012; Cohen,
1988). Table 9 shows all values exceeded 0.4, demonstrating the e-
collaborative platform's effectiveness in developing using digital
media literacy and teamwork skills among first-year STEM
undergraduates at Ain Shams University, Egypt.

Table 9.
Calculate effect size of teaching ICT course via e-collaborative platform on
development of using digital media literacy and teamwork skills

Measurements Cohen's d effect-size r
Using digital media literacy self-assessment 1.1 0.5

scale

Using digital media literacy peer-assessment 0.8 0.5

scale

Teamwork self-assessment scale 2.6 0.8
Teamwork peer-assessment scale 2.2 0.7

Discussion and conclusion:

The findings were related to the participation of first-year
STEM students who were enrolled in a STEM undergraduate
program involving four majors (math biology, chemistry, physics),
which is a unique program in the faculty of education, Ain Shams
University, and EGYPT. Since only five faculties conduct STEM
undergraduate program, the students were entering a program with a
different pedagogy and mindsets. Therefore, the findings are limited
by the nature of the students and the context of the STEM program.

The findings revealed a statistically significant improvement
in teamwork skills, as depicted in Tables 7 and 8. This outcome is
consistent with previous research by Hebles et al. (2022), who
aimed to improve teamwork skills for university students. The
effectiveness of an e-collaborative platform with undergraduate
STEM students contributed to the development of teamwork skills,
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which agreed with the findings of Shofiyah et al. (2022), who
emphasized the importance of developing teamwork skills in the
STEM context. Accordingly, de Prada Creo (2020) and Sulaiman et
al. (2017) agreed with the study results. The findings indicate the
importance of developing teamwork skills in enhancing the added
value of students, building their self-confidence, and helping to
expand their communication skills and interactions with others. It is
important to note that the researcher emphasized the significance of
considering contextual and cultural factors when interpreting the
findings.

The improvement in teamwork skills may stem from Google
Classroom’s structured feedback loops (e.g., weekly ‘best team’
announcements) and task interdependence. Using digital media
literacy gains in ‘create/communicate’ likely reflect hands-on use of
tools like Slides and Docs, whereas weaker ‘evaluate’ scores
suggest need for explicit instruction in source critique.

The results for using digital media literacy reveal that the e-
collaborative platform used to teach ICT courses to first-year
undergraduate STEM students affects the development of using
digital media literacy dimensions. According to the using digital
media literacy peer assessment scale, there are significant
differences between the mean scores of students on the peer-
assessment using digital media literacy scale in three aspects
(analyse, create, and communicate), which is consistent with the
findings of (Fanguy, et al.,2023), who revealed the efficient of
online collaboration learning in enhancing learning outcomes,
additionally, this findings consent with (Tandoc et al.,2021; Ranieri
& Bruni., 2018), who depicted developing using digital media
literacy dimensions for university students. Otherwise, in two
dimensions (access and evaluation), students assess that they cannot
access or evaluate media as they expect and based on level one
students’ ability to evaluate other teammates, Limited proficiency in
evaluation tasks may reflect insufficient practice time or platform
limitations.

Egyptian Journal of Educational Sciences (303) Issue 5 (Part One) 2025



Effectiveness of Teaching I.C.T course via an e-collaborative platform for the
development of using digital media literacy and teamwork skills of undergraduate
STEM students at faculty of education Ain Shams University

Conversely, for the self-assessment using digital media
literacy scale, the findings reveal the significance of all aspects of
using digital media literacy, which agrees with the findings of
Afrilyasanti & Basthomi (2023) that Flipgrid application improves
students' communication and critical using digital media literacy
through the adoption of digital storytelling. Consequently, the
findings indicate that first-year students can evaluate their
performance and hesitate to evaluate others because peer assessment
is a new technique for use with our students in the faculty. We
usually focus on the final exam rather than developing assessment
techniques in our classes. However, STEM education programs,
which have recently been applied by our faculty, provide more
unique techniques for assessing our students, which are reflected in
students’ behaviours and mindsets.

An interesting finding was the lack of significant
improvement in the 'Access' and 'Evaluate’ dimensions on the peer-
assessment scale, despite significant gains in self-assessment. This
discrepancy warrants explanation. It may stem from the nature of
peer-assessment itself. Evaluating a  peer's ability
to access information is inherently difficult to observe directly.
Similarly, critically evaluating information is often an internal
cognitive process. Peers may have only been able to assess the final
product ('Create' and 'Communicate'), which saw significant gains,
rather than the nuanced processes of sourcing and critical analysis.
This highlights a potential limitation of peer-assessment for
measuring certain metacognitive and suggests that students in this
context may have required more explicit training on how to evaluate
these specific competencies in their peers (Falchikov & Goldfinch,
2000).

In conclusion, this study emphasizes the need to strengthen
the using online collaborative platform in teaching technology
courses such as ICT course for STEM undergraduate students in
first year, the online collaboration enhances the using digital media
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literacy and teamwork skills. Additionally, using diverse ways of
assessment such as peer assessment and self-assessment considered
as new technique and students does not adapt with it yet, otherwise,
it reflected on the students learning progress.

Limitations:

This study has several limitations. First, the small sample
size (n=37) and its gender imbalance limit the statistical power and
generalizability of the results beyond this specific pioneering cohort.
This small sample size may limit the representativeness of the
results. The majority of the participants in this study were female.
Additionally, the sample included first-year undergraduate STEM
students in four majors (math-biology-chemistry-physics) at the
Faculty of Education, Ain Shams University. The STEM program is
a newly established undergraduate program for the faculty.
Regarding the e-collaborative platform, the researcher used the
Google Classroom.

Second, the use of a single-group design, while necessary
due to institutional constraints, prevents causal claims without
comparison to a control group.

Third, as discussed, the reliability of peer-assessment,
particularly for harder-to-observe skills like 'Access' and 'Evaluate,'
may have been impacted by the students' novelty to this assessment
technique.

Fourth, the study's scalability within the Egyptian context
may be affected by infrastructural barriers such as unequal internet
access and device availability, which could limit the adoption of
such e-collaborative models in other institutions.

Finally, the Hawthorne Effect may be present, as participants
knew they were part of a novel study on a new STEM program.
Recommendations of research:

This study demonstrates the potential of e-collaborative
platforms to develop crucial 2Ist-century skills. For successful
implementation in the Egyptian higher education context,
recommendations include:
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1. Faculty development programs to train instructors on
designing collaborative online activities and managing peer
assessment.

2. Investment in reliable institutional IT infrastructure and
considering blended models to mitigate internet access
1ssues.

3. Integrating training for students on how to effectively give
and receive peer feedback.

4. Examining the impact of e-collaborative platforms on
specific performances regarding other literacies (digital,
technology, Al, etc.).

5. Include a large number of participants and use different
samples with different variables.

Suggestions for Future research:
The following are suggestions for future research:
1. The effects of platforms in developing teamwork skills of
preparatory students.
2. The impact of collaborative platform on developing digital
literacy of undergraduate students.
3. The effects of platform in developing scientific literacy of
primary stage students.
4. The effects of mobile learning in developing reflective
thinking for secondary stage students.
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