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ASSESSMENT OF VIRTUAL TEAM TEACHING APPLICATION
AMONG PRE-SERVICE TEACHERS IN FEDERAL COLLEGE
OF EDUCATION ABEOKUTA

Abstract: A detailed study of pre-service teachers at the Federal College of Education in
Abeokuta examines their collaborative skills and virtual team teaching issues. The major goal is
to determine how virtual team teaching affects pre-service teachers’ ability to collaborate and
navigate its complexities. The study aims to show how virtual team teaching affects pre-ser-
vice teachers’ problems and collaboration. The underlying hypothesis posits that participants
engaged in virtual team teaching will exhibit heightened levels of collaboration and critical
thinking skills compared to their counterparts employing conventional teaching methods. To
accumulate robust empirical evidence, a meticulous 20-item Likert scale questionnaire was
judiciously administered to a representative sample of pre-service teachers at the Federal Col-
lege of Education Abeokuta. The questionnaire methodically gauged participants’ perceptions
regarding the influence of virtual team teaching on collaborative skills and the challenges
encountered. In the subsequent analytical phase, the data underwent rigorous scrutiny using
descriptive statistics, meticulously assessing the levels of agreement with each questionnaire
item. This study’s discerning discoveries make a substantial scientific contribution, propelling
our knowledge of how virtual team teaching molds pre-service teachers’ collaboration skills
and navigates challenges. Rooted in scientific rigor, these insights bear potential significance
for educational institutions and teacher education programs. They furnish a nuanced under-
standing of the efficacy of virtual team teaching as a transformative pedagogical approach,
offering valuable guidance for the optimization of pre-service teachers’ skills to meet the
evolving demands of the modern educational landscape.

Keywords: Virtual team teaching, Pre-service teachers, Collaborative skills, Challenges, Educa-
tion

Introduction

The adoption of virtual team teaching at the Federal College of Education Abeokuta aligns
with contemporary educational trends and methodological advancements. This highlighted
the importance of experiential learning in teacher education, highlighting the need for prac-
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tical experiences that go beyond just theoretical knowledge [1]. The virtual team teaching
approach satisfactorily meets this need by providing pre-service educators with practical, sim-
ulated classroom experiences through remote collaboration. The collaborative nature of vir-
tual team teaching is in line with the findings that emphasize the importance of teamwork in
promoting both innovative and logical thinking in the field of education [2]. This programme
enriches the educational experiences of aspiring educators and fosters a culture of collabo-
rative problem-solving by integrating resources and information from many geographical re-
gions. This expertise is especially advantageous in the present era of global interconnectivity.
The emphasis on intercultural engagement and inclusivity is in line with research that high-
lights the importance of cultural competency in the field of education [3]. Virtual team teach-
ing provides pre-service teachers with a unique opportunity to develop a global mentality by
exposing them to many ideas and educational systems. This expertise improves their capacity
to efficiently meet the needs of a diverse student group.

However, it is crucial to acknowledge potential barriers and limitations. Experiential learn-
ing is valuable because it allows for the practical application of theoretical knowledge in a
simulated environment, which may present challenges [4]. Virtual environments may not pos-
sess the whole veracity of physical classrooms, and educators should acknowledge this while
designing and executing virtual team teaching programmes. The rationale for undertaking
this research is intricate and encompasses various facets. The paper states that the dynamic
nature of the education industry necessitates continuous evaluation and adaptation of instruc-
tional methods. An examination of the effectiveness of virtual team teaching at the Federal
College of Education Abeokuta provides useful insights into the practicality and impact of
such initiatives.

Moreover, the research aims to improve the existing scholarly literature by evaluating the
exact execution of virtual team teaching within the educational system of Nigeria. The unique
socio-cultural and institutional factors in Nigeria can have diverse impacts on the results
and effectiveness of virtual team teaching, despite the insights provided by global studies.
Therefore, this study acts as a concentrated examination of a certain action inside a given
context. The adoption of virtual team teaching at the Federal College of Education Abeokuta
exemplifies a progressive approach to teacher training. The critical analysis evaluates both the
benefits and potential challenges, employing findings from previous research. This research
aims to assess the efficacy of the programme in adapting to evolving educational trends and
to contribute to the broader discourse on innovative teaching approaches across different
educational environments.

Literature review

Increasing Trend in Education

The popularity of virtual team teaching has risen due to several factors, including techno-
logical improvements and the necessity to connect theory and practice in teacher education.
Therefore, it is imperative to thoroughly analyse the significant rise in virtual team teaching
and its effects on preparing future educators for the digital age, promoting global connectivity,
and facilitating the development of practical skills. The rapid growth of technology has had
a significant impact on the emergence of virtual team teaching. The utilisation of advanced
communication and collaboration technology has led to the rise in popularity of virtual team
teaching in educational institutions. This method offers cost-effective and easily accessible
education. Educational institutions around have acknowledged the significance of preparing
pre-service teachers for the digital age [5]. Virtual team teaching facilitates immediate inter-
action, allows for the utilisation of a wide range of resources, and fosters the development of
cooperative learning settings, irrespective of geographical or cultural disparities.
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To adequately equip future educators for the technology-driven era, teacher training pro-
grammes should incorporate virtual team teaching. Pre-service teachers can develop expertise
in utilising digital tools, platforms, and learning management systems, which have become es-
sential for effective teaching as technology becomes integrated into the educational process.
Pre-service teachers can improve their capacity to develop and deliver online courses, enhance
their proficiency in digital literacy, and get a thorough comprehension of how technology can
be employed to aid student teaching through virtual team teaching [6]. The COVID-19 epi-
demic has highlighted the essential function of virtual team teaching in cultivating a sense of
connectivity among pre-service teachers with the worldwide community. Educational institu-
tions have the ability to employ technology to provide worldwide connections among pre-ser-
vice teachers, promoting cross-cultural interactions and partnerships. This global partnership
allows prospective teachers to enhance their comprehension of education, enhance their cul-
tural awareness, and cultivate the necessary competencies to proficiently instruct in heteroge-
neous classrooms. Virtual team teaching facilitates the adjustment of future educators to the
expanding globalised educational settings by removing geographical obstacles and fostering
a feeling of interconnectedness. The utilisation of virtual team teaching in teacher education
has the capacity to effectively connect theoretical knowledge with practical application, hence
playing a crucial role in the expansion of this technique. According to researchers, pre-service
teachers have the chance to utilise instructional strategies, participate in reflective practices,
and receive constructive feedback from both instructors and peers through virtual team teach-
ing [7, 8]. This practical training allows aspiring teachers to acquire competencies that are in
line with actual classroom teaching situations.

The rapid increase in virtual team teaching in recent years can be attributed to several
factors, including advancements in technology, the necessity to adapt to the digital age, the
growing global connectivity, and the endeavour to bridge the gap between theory and practice
in teacher education, which is one of the strengths of this study. Organisations and educators
should modify their teaching techniques and integrate technology to establish engaging and
dynamic learning environments as we fully embrace the potential of virtual team teaching.
Virtual team teaching will remain crucial in educating and equipping aspiring teachers for the
diverse and constantly changing field of education in the digital age. The scientific novelty of
this study lies in its emphasis on the integration of technology, the cultivation of digital liter-
acy and practical skills, the promotion of global interconnectedness, and the continued signif-
icance of virtual team teaching in teacher education. This study contributes to improving the
understanding of effective teaching approaches within the framework of current educational
demands.

Importance of Effective Learning Outcomes for Pre-service Teachers

When pre-service teachers engage in virtual team teaching, it is imperative for them to
achieve great learning outcomes as they begin their path towards becoming skilled educators.
Therefore, it is now more crucial than ever to develop a solid comprehension of educational
theories, pedagogical practices, subject matter, and critical skills such as lesson preparation,
assessment creation, and classroom management. By achieving these educational objectives,
potential educators are provided with the essential tools to provide captivating and effective
learning environments, hence promoting student learning. To ensure the best possible learn-
ing experience for students, it is crucial that pre-service instructors have a thorough under-
standing of their specific fields of study. Therefore, it is crucial to emphasise the importance
of pre-service teachers gaining a thorough comprehension of educational theories in order to
successfully shape their teaching practices and utilise evidence-based solutions [9]. By uti-
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lising this understanding, educators may create educational plans, organise classrooms, and
present information in a way that corresponds to the requirements and capabilities of their
pupils. Pre-service instructors can foster a conducive climate for student engagement, motiva-
tion, and academic achievement by prioritising learning objectives that are firmly rooted in a
robust theoretical framework.

Pre-service teachers participating in virtual teamwork must not only improve their aca-
demic knowledge, but also develop essential skills that will enhance their effectiveness as
educators. These skills include lesson preparation, assessment design, and classroom manage-
ment, which are crucial for creating effective learning environments [10]. In order to attain
successful learning results, it is important to possess the skill to organise lessons in a coher-
ent fashion and utilise a variety of teaching techniques. Pre-service instructors must possess
the aptitude to create meaningful exams that accurately gauge students’ progress and offer
relevant feedback to foster improvement. Establishing and upholding a positive and efficient
learning atmosphere, in which pupils feel safe, appreciated, and driven to learn, requires great
classroom management abilities.

Challenges Faced by Pre-service Teachers in Virtual Team Teaching Strategies

Many education experts have identified several barriers that hinder the effective imple-
mentation of virtual team teaching by pre-service instructors. Technological obstacles pose
a significant impediment. Studies have also shown that technology is susceptible to glitch-
es and connectivity issues, which can impede communication and collaborative efforts [11].
Considering the existence of these technical barriers, it becomes imperative to take proactive
measures. Highlight the significance of pre-service teachers cultivating their ability to solve
problems and actively seeking out alternative answers [12]. Multiple researches have affirmed
that staying updated with the latest innovations in online tools and platforms is considered an
effective approach to tackle technology challenges [13, 14].

In addition, it is acknowledged that pre-service teachers who participate in virtual team
teaching may experience a sense of isolation. This is consistent with observations that indi-
cate a lack of tangible support from peers and mentors, which can lead to students feeling
unsupported and deprived of the typical social interactions found in traditional classrooms
[15]. To address this challenge, researchers emphasise the importance of actively participat-
ing in online forums, professional networks, and mentorship programmes to foster a sense of
connection and support [16]. Integrating online group discussions, peer reviews, and collabo-
rative projects is considered essential for enhancing the collaborative and supportive aspects
of virtual team education [17].

In addition, pre-service teachers encounter more challenges when it comes to adjusting
and being adaptable in order to successfully instruct virtual teams. This aligns with the find-
ings that highlight the significance of instructors adjusting their teaching techniques and de-
livery approaches to accommodate different learning preferences and technological settings
for optimal effectiveness [18]. In addition, another academic also highlights the importance of
ongoing training and professional development to enhance teaching skills in the virtual envi-
ronment [19]. Hence, it is crucial for pre-service teachers to embrace a development mindset
and employ reflective practice techniques, as suggested, to continually strengthen and refine
their virtual teaching abilities [20].
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Methodology. Research Design

Sample and Sampling Techniques: (N = 150)

ni =50 pre-service teachers per level

Simple Random Sampling (SRS)

Instrument: VTT & PTSSQ

Sections:

A—3 items (Biographical information)

B—6 items (Virtual team teaching and collaborative skills)
C—6 items (Difficulties of virtual team teaching)

D—5 items (Pre-service teachers’ perceptions of virtual team teaching)
Total items in VTT & PTSSQ =20 items

The study employed a Descriptive Survey Design DSD to comprehensively population. The
population, denoted as N, consisted of all pre-service teachers at the Federal College of Educa-
tion in Abeokuta, Ogun State. The sample size ni was determined to be 50 pre-service teachers
from each level, totaling 150 respondents.

The sampling technique applied was Simple Random Sampling (SRS) where 50 respond-
ents were purposefully chosen from each level. This ensured a representative sample for a
thorough examination of virtual team teaching’s impact on pre-service teachers’ skills and
challenges.

The primary research tool, denoted as V1T & PTSSQ, comprised four sections. Section A
focused on biographical information, containing 3 items related to age, gender, and academic
years. Sections B and C contained 6 items each, addressing virtual team teaching, collaborative
skills, and difficulties faced. Section D encompassed 5 items exploring pre-service teachers’
perceptions of virtual team teaching. In total, the questionnaire comprised 20 items, providing
a structured approach to gather comprehensive data on the specified variables.

Reliability of the Instrument. A group of students who are not part of the research popula-
tion but who have some of the same characteristics as the study’s participants were given
30 questionnaires. The Virtual Team Teaching and Pre-service Teachers’ Skills and Challenges
Questionnaire (VTT & PTSSQ) reliability was assessed using the Cronbach alpha technique.
The outcome, 0.73, demonstrated the instrument’s dependability.

Research Questions

1.To what extent has virtual team teaching determine the collaborative skills of pre-service
teachers in Federal College of Education Abeokuta?

2. What are the challenges faced by pre-service teachers in Federal College of Education
Abeokuta when implementing virtual team teaching strategies, and how can these chal-
lenges be mitigated effectively?

3. What is the identified perception of pre-service teachers’ about virtual team teaching?

Results and Discussion

RQ,: To what extent has virtual team teaching determine the collaborative skills of
pre-service teachers in Federal College of Education Abeokuta?
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Table 1. Impact of virtual team teaching and collaborative skills on pre-service teachers’

Virtual Team Teaching and Collaborative Skills SA | A D | SD | Mean Std.

1 Virtual team tgachlng has |mpr9ved my ability to 46 | 21 | 61 | 22 261 | 1.074
collaborate with other pre-service teachers.

7 thualtgam.teach.lng has enhanced my 28 | 28 | 65 | 29 | 297 953
communication skills.

3 V!rtual team teaghlng has helped me understand 35 | 59 | 18 | 45 251 | 1151
diverse perspectives in education.

4 Vlrtgal tegm teaching has improved my problem- 68 | 26 | 46 10 | 3.01 | 1.017
solving skills.

5 Vlrtual'team teachmg fostered my critical 26 | 42 | 36 | 46 | 268 @ 1.089
educational practice.
Virtual team teaching has allowed me to share

6 | and receive feedback on my teaching strategies 28 | 69 | 31 | 22 | 2.31 942
effectively.
N= 150, Weighted Mean=2.58 2.58 | 1.045

Mean <2.5 indicates lower skill, Mean 2.5 indicates moderate skill, and Mean > 2.5 indi-
cates higher skill.
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Figure 1. Virtual team teaching and collaborative skills

According to the aforementioned Table 1; Figure 1, mean X= 3.01, SD= 1.017 (problem
solving) indicated a higher level of pre-service teachers’ competency in virtual team teaching
and collaborative skills, followed by mean X= 2.97, SD=.958 (communication skill) which in-
dicated a higher level of pre-service teachers’ competency in using virtual team teaching to
foster communication skills, mean X= 2.68, SD= 1.089 (educational practice) which indicated
a higher level of pre-service teachers’ competency in critical educational practice and by us-
ing virtual team teaching, pre-service teachers were able to obtain a variety of educational
perspectives, as indicated by their mean X= 2.51 and SD= 1.161 (perspectives in education).
Additionally, mean X= 2.31, SD=.942 (feedback) indicated that pre-service teachers had lower
skill competency while using virtual team teaching to share feedback.

The findings in Table 1, indicate that the majority of pre-service teachers had higher ability
levels in using virtual team teaching methodologies generally. This assertion was supported
by the mean and standard deviation that were employed. The weighted mean and standard
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deviation score of (Weighted Mean=2.58, Standard Deviation=1.045) were used to demon-
strate this. Four of the six mean scores and standard deviations (3.01, 2.97, 2.68, 2.61, 2.51,
and greater than 2.31) are higher than the weighted mean scores.

The implications of this data thus revealed the wonderful news of the instructive virtual
team teaching technique in encouraging a culture of immersive cooperation and providing
prospective teachers with crucial abilities for effective teaching in the prestigious Federal
College of Education, Abeokuta.

RQ,: What are the challenges faced by pre-service teachers in Federal College of
Education Abeokuta when implementing virtual team teaching strategies, and
how can these challenges be mitigated effectively?
Table 2: Challenges faced by the pre-service teachers in the usage of virtual team strategies.
Virtual Team Teaching Challenges SA | A D | SD | Mean Std.
7 Man.agmg_tlm'e effectlvely isa chauenge when 52 152 | 19 | 26 | 2.88 | 1.080
participating in virtual team teaching.
3 Coordlna.tlng. tas.ks among team members can be 47 | 14 | 47 | 42 244 | 1201
challenging in virtual team teaching.
9 Lack qf face—to—fage interaction |mpacts the 52 | 14 | 47 | 37 | 292 | 1.065
effectiveness of virtual team teaching.
10 T(_echmcal d|fﬁcult|fes hinder the implementation of 25 | 94 | 47 | 54 | 254 | 1202
virtual team teaching.
11 Balangng acadgmlc workload Wlth. virtual team 29119 | 69 | 33 213 | 1.085
teaching commitments is challenging.
12 Different t.lme zones pose a challenge when 42 | 14 | 47 | 47 229 | 1.020
collaborating with remote team members.
N=150, Weighted Mean= 2.53 2.53 | 1.108

Mean < 2.5 Low Challenge, Mean 2.5 Moderate Challenge, Mean > 2.5 is Higher Challenge
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Figure 2. Virtual team teaching challenges

In line with the scale above, Table 2; Figure 2, mean X=2.92, SD= 1.065 signified higher
challenge on the impact of lack of face-to-face interaction on virtual team teaching strategy,
follows by mean X= 2.88, SD= 1.080 signified higher challenge on the level of pre-service
teachers’ compliance to time management in the course of team teaching application, mean
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X=2.54, SD=1.202 signified higher challenge in the pre-service teachers’ ability to cope with
technical capabilities in the usage of team teaching, mean X=2.44, SD= 1.201 signified a low-
er level of challenge in the coping capacities of the pre-service teachers’in achieving effective
coordination among the users, mean X= 2.29, SD= 1.020 signified lower challenges in the
area of timing in respect of the time zones because virtual team teaching strategy allows for
flexibility regardless of the time zones. Furthermore, mean X=2.13, SD= 1.085 signified lower
challenges on balancing academic workload with virtual team teaching commitments. The
result show a mixed pattern in the outcome of the findings among the pre-service teachers’
in respect to the challenges they faced in the application of virtual team teaching strategies.
The mean and the standard deviation used corroborated this claim. This was shown with the
weighted mean and standard deviation score of (Weighted Mean=2.53, Standard Deviation=
1.108). Out of six mean score and standard deviation, three are with higher challenges with
weighted mean score (2.92, 2.88, 2.54) while the remaining three sets of mean (2.44, 2.29,
2.13) are below the weighted mean score.

The implications of this data highlight the high prevalence of difficulties pre-service teach-
ers encounter when attempting to implement virtual team teaching strategies due to tech-
nical issues, a lack of face-to-face impact, and a lack of effective time management. These
challenges may indicate a need for additional support and training resources in these are-
as. Pre-service teachers might be helped by methods like offering technical troubleshooting
sessions and thorough instruction on time management approaches. On the other hand, the
relatively lower level of challenges in time zone differentiation, balancing academic workload
with virtual team teaching challenges, and task coordination among pre-service teachers’indi-
cates that they may have developed effective strategies to handle these particular challenges
and as a result leveraging these existing competencies.

RQ,: What is the identified perception of pre-service teachers’ about virtual team teaching?

Table 3: Perception of pre-service teachers’ about virtual team teaching

Pre-Service Teachers’ Perception of Virtual Team
Teaching

Virtual team teaching is a valuable approach in
preparing me for the modern classroom.
Virtual team teaching facilitates the exchange of
innovative teaching practices.
Virtual team teaching helps me develop
adaptability and flexibility in my teaching methods.
| feel more confident in my teaching abilities as a
result of participating in virtual team teaching.
Virtual team teaching contributes to my overall
professional growth as a pre-service teacher.

N=150, Weighted Mean= 2.24 2.24 | 1.089

SA A D SD | Mean Std.

13 42 | 14 | 47 | 47 | 234 | 1.192

14 19 1 19 | 69 | 43 | 2.09 958

15 28 | 15 | 69 | 38 | 2.22 | 1.029

16 34 | 52 | 19 | 45 | 2.50 | 1.145

17 28 | 14 | 47 | 61 | 2.06 | 1.119

Mean < 2.5 Low Perception, Mean 2.5 Moderate Perception, Mean > 2.5 is Higher Perception
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Figure 3. Pre-Service teachers’ perception of Virtutal Team Teaching

Using the scale above, Table 1; Figure 1, mean X= 2.50, SD= 1.145 signified moderate per-
ception level of the pre-service teachers’ are more confident in their teaching abilities with
the usage of virtual team teaching, follows by mean X= 2.34, SD= 1.192 signified low percep-
tion of the pre-service teachers’ towards recognition of the valuable approach of virtual team
teaching in the preparation for modern classroom, mean X= 2.22, SD= 1.029 signified low
perception on how virtual team teaching help pre-service teachers’ to develop adaptability
and flexibility in the teaching methods, also, mean X=2.09, SD=.958 signified low perception
of the pre-service teachers’ towards how virtual team teaching facilitates the exchange of in-
novative teaching practices. Furthermore, mean X= 2.06, SD= 1.119 signified low perception
of the pre-service teachers’ understanding of how virtual team teaching contributes to their
overall professional growth.

The findings indicate that the majority of pre-service teachers have low perceptions of
how instructional tactics are used generally. This assertion was supported by the mean and
standard deviation that were employed. The weighted mean and standard deviation score
of (Weighted Mean=2.24, Standard Deviation=1.089) were used to demonstrate this. Out of
five mean scores and standard deviations, four (2.34, 2.22, 2.09, and 2.06) are lower than the
weighted mean score, and only one (2.50) is moderate.

This study has two ramifications for how students view online team instruction. The prev-
alence of mean scores that are below the weighted mean emphasises the need for focused
interventions to address the difficulties that students are facing. To assist students in over-
coming the challenges of virtual team teaching, these interventions include offering extra
assistance, materials, and training opportunities. Furthermore, putting into practice successful
development initiatives will require an awareness of the causes of these difficulties, such as
technological difficulties, poor communication, or insufficient instruction. However, the availa-
bility of one data set with a mean score above the weighted mean suggests that virtual team
teaching has produced effective results. Understanding and examining the causes influencing
these favourable judgments might offer useful

Conclusion

It is clear from the research on the Virtual Team Teaching (VTT) programme among aspiring
teachers at the Federal College of Education in Abeokuta that it significantly fosters a grand
culture of collaboration and equips teachers with critical abilities for successful teaching. On
the other side, a high frequency of problems such a lack of face-to-face communication, inef-
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fective time management, and technical issues point to the necessity of supplemental materi-
als and training. While there are still difficulties, the pre-service teachers demonstrated skill in
managing some complexities, such as juggling academics and VTT issues while coordinating
work despite time zone disparities. This innate ability is a great starting point for creating
all-encompassing training and intervention programmes. The data also shows how students
perceive the VTT, with larger mean scores below the weighted mean emphasising the neces-
sity for careful intervention addressing particular student difficulties. This has a dual-faced
significance that suggests both the benefits and need for improving the VTT project, which is
a genuinely enlightening finding from this in-depth investigation.

Recommendations

1. Thorough training programmes that give future teachers the all-encompassing informa-
tion and abilities necessary for effective teaching should be required of them. More emphasis
should be placed on developing practical skills than only academic understanding.

2. They should work on enhancing their technical abilities given the advent of virtual in-
struction. This involves utilising different teaching platforms, resolving typical problems, and
staying current with new digital teaching technologies.

3. It is important to develop time-management abilities. Teachers can think about enrolling
in workshops or online courses that teach good task prioritisation, balance, and scheduling
techniques.

4. They should think about creating study groups or collaborative circles with peers to
exchange experiences, techniques, and answers to problems that they face in common. This
encourages a culture of ongoing learning and development.

5. Regularly attending professional development workshops, even during their pre-ser-
vice period, can expose them to innovative teaching strategies, new research in the field, and
valuable networking opportunities.

6. To continue improving, seeking regular feedback from mentors and peers is vital. It pre-
sents a clear picture of their strengths and identifies areas that need enhancement.

7. Lastly, aspiring teachers must adapt their teaching methods to cater for the various learn-
ing styles of students. This requires a focus on student engagement, differentiated instruction,
and individual students’ needs and progress.

References

[1] Marougkas, A., Troussas, C., Krouska, A., & Sgouropoulou, C. (2023). Virtual reality in education: a
review of learning theories, approaches and methodologies for the last decade. Electronics, 12(13),
2832.

[2] Tacuri, N., Carter, M.R., Shuman, L., Harris, D.X., & Blomkwist, C. (2024). Collaborative Crea-
tive Engagements as Drivers for Re-imagining Classrooms and Pedagogies. Qualitative Inquiry,
10778004241229065.

[3] Avydin, H., & Andrews, K. (2024). US and Mexican college students’ perceptions of global citizen-
ship education: a comparative case study. Globalisation, societies and education, 1-17.

[4] Ahuja,V.(2024). Simulations in Business Education: Unlocking Experiential Learning. Practices and
Implementation of Gamification in Higher Education, 1-21.

[5] Haslaman, T., Atman Uslu, N., & Mumcu, F. (2024). Development and in-depth investigation of
pre-service teachers’ digital competencies based on DigCompEdu: a case study. Quality & Quanti-
ty, 58(1),961-986.

[6] Lo,H.C.,Wang,T.H., & Chen,R.S.(2024). Enhancing Critical Digital Literacy of Preservice Preschool
Teachers through Service Learning: The Moderator of Online Social Capital. Sustainability, 16(6),
2253,



1 Z 2 Scientific Journal of Astana IT University
ISSN (P): 2707-9031 ISSN (E): 2707-904X
VOLUME 17, MARCH 2024

[7] Doyle, A., Donlon, E., Conroy Johnson, M., McDonald, E., & Sexton, PJ. (2024). Re-envisioning
pre-service teachers’ beliefs and feelings about assessment: the important space of authentic
assignments. European Journal of Teacher Education, 1-21.

[8]Chen,H., & Yang,J. (2021). Application of it-integrated project-based learning in the teaching reform
of undergraduate education. International Journal of Emerging Technologies in Learning (iJET), 16(5),
248-260.

[9] Csanadi, A., Kollar, I., & Fischer, F. (2021). Pre-service teachers’ evidence-based reasoning during
pedagogical problem-solving: better together?. European Journal of Psychology of Education, 36,
147-168.

[10] Setyaningsih, S., & Suchyadi, Y. (2021). Classroom management in improving school learning pro-
cesses in the cluster 2 teacher working group in North Bogor City. JHSS (Journal of Humanities and
Social Studies), 5(1), 99-104.

[11] Ismail, A., Hidajat, T., Dora, Y. M., Prasatia, F.E., & Pranadani, A. (2023). Leading the Digital Transfor-
mation: Evidence from Indonesia. Asadel Publisher.

[12] Napanoy, J.B., Gayagay, G.C., & Tuazon, J.R.C. (2021). Difficulties encountered by pre-service teach-
ers: basis of a pre-service training program. Universal Journal of Educational Research, 9(2), 342-
349.

[13] Liy, Y., Li,A., & Feng, S. (2020, June). Research on the Application of Internet-based Technology in
Integrated Meteorological Services. In IOP Conference Series: Earth and Environmental Science (Vol.
526,No. 1,p. 012184). IOP Publishing.

[14] Ahmed, V., & Opoku, A. (2022). Technology supported learning and pedagogy in times of crisis: the
case of COVID-19 pandemic. Education and information technologies, 27(1), 365-405.

[15] Morrison, L. (2021). Online Teacher Education During COVID: Emerging Futures for Pre-service
Teacher Education.

[16] Krause, AJ., & Moore, S.Y. (2022). Creating an online peer-to-peer mentoring program: Promoting
student relationships, engagement, and satisfaction during the era of COVID-19. College Teach-
ing, 70(3), 296-308.

[17] Crites, G. E., Berry,A., Hall, E., Kay, D., Khalil, M. K., & Hurtubise, L. (2020). Applying multiple frame-
works to establish effective virtual collaborative teams in academia: a review and recommenda-
tions. Medical Education Online, 25(1), 1742968.

[18] Valsaraj, B. P.,, More, B., Biju, S., Payini, V., & Pallath, V. (2021). Faculty experiences on emergency
remote teaching during COVID-19: a multicentre qualitative analysis. Interactive Technology and
Smart Education, 18(3), 319-344.

[19] Ramirez-Montoya, M.S., Andrade-Vargas, L., Rivera-Rogel, D., & Portuguez-Castro, M. (2021). Trends
for the future of education programs for professional development. Sustainability, 13(13), 7244.

[20] Tian, W., & Louw, S. (2020). It'sa win-win situation: Implementing appreciative advising in a
pre-service teacher training programme. Reflective Practice, 21(3), 384-399.



