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Abstract: This study aims to explore how e-tutors' experiences influence their ability to integrate
technologies, with a focus on the realities of technology knowledge during the facilitation of modules in
an Open Distance e-Learning (ODeL) context. A survey was conducted to investigate the experiences of
e-tutors in integrating technology across various modules within a department of an ODeL institution.
Six e-tutors participated in the survey, and their involvement was voluntary, with no impact on their
employment contracts, ensuring informed participation. The research utilized the constructivist
learning theory to examine how e-tutors prioritize student engagement and promote active involvement
in technology-enhanced constructivist learning environments. Data collected were organized and
displayed in tables. The findings revealed that e-tutors had positive experiences integrating
technologies into online module teaching. Additionally, they recognized the role of technology in
supporting and enhancing the teaching of online student activities. These results provide further insight
into the use of technology as a valuable educational tool in ODeL institutions, helping students deepen
their understanding of subject matter. Moreover, students exposed to technology-integrated modules
were more likely to adopt technology for independent learning.
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1. Introduction

What is already known about the topic is that technology is a teaching tool and that there is still a
greater need for more technology integration especially in higher education institutions that model
Open Distance eLearning (ODeL) environments. This paper adds to e-tutorship scholarship within
ODeL and how Technology-enhanced constructivist learning environments might provide insights into
advanced technologies during e-tutoring processes. Its implications for policy and practice propose
enhanced professional development for e-tutors, institutional support for technology integration, and
general promotion of online students’ autonomy and lifelong learning.

Institutions that model as ODeL rely on technologies for continual existence in the space of
distance. An assumption is that during facilitation, the integration of technologies by e-tutors during
the online course modules’ instructions is advanced. A caution to the assumption is that e-tutors do not
receive any additional offers for competence development that might address the advancements of
competencies for technology integration [17]. The paper’s aim is “What are the e-tutors' experiences
with the integration of technological knowledge realities during the facilitation of modules in an ODeL
context? To achieve the aim set for the paper, a synthesis of literature was considered. The literature
was content-specific with constructs that addressed to develop the aim further. The literature set
parameters that focused on the 2023-year literature whose aim was to achieve some credible recent
convergence about the topic. The following constructs grounded the discussions, e-tutor maintenance of
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virtual classrooms, how they teach the 3d and 2d diagrams for the course modules in design thinking,
and the integration of technologies while teaching course modules.

The integration of technologies provides a pedagogical approach that creates chances for modules in
distance classes that give students a rich and diverse educational environment [27. Technology
integration has the power to enhance some technological tools to fulfill predetermined teaching and
learning activities in course modules [37]. In this study, the concept of technology included all forms of
educational technologies that are used in an online environment. Such technological tools enable e-
tutors to overcome some challenges by carefully determining how and when students interact with
course content [47]. The case study ODeL institution uses the Learning Management System (LMS) for
e-tutors to engage with students during student support activities. An LMS is frequently used in higher
education, and it serves as a doorway to teaching and learning with opportunities to create, distribute,
track, and manage various types of training and educational materials for online students [57]. LMS
platform allows for a variety of feedback formats, which might give an e-tutor a chance to engage with
the students [67]. An assumption is that online e-learning envies skilled e-tutors who are technologically
competent to support students online.

E-tutors should be aware of the value of integrating technologies in virtual classrooms as opposed
to just using those classes in general to provide educational materials to the students [77. The e-tutors
who create and provide the online learning materials in a virtual classroom are an essential component
of virtual learning [87. During virtual learning, assignments, forums, and quizzes can be used to
identify student's weaknesses and misconceptions about their modules’ content [97. Different
technologies that are thought to be crucial for e-tutors to organize and maintain a virtual classroom are
a vital necessity for the integration of technologies throughout the delivery of the online modules’
content. Within the LMS, technologies of telecollaborative platforms [107; JointNet screen [117;
Multimedia video technologies [127; Mobius strip VR tool [187] and flipped learning, [147] were
identified for exemplification purposes of technological tools for integration during student support.

Studies that positioned themselves on the integration of technologies in module courses were found.
Telecollaborative platforms offered useful activities encouraging engaging and fruitful online
conversations from online students [107]). Some e-tutors helped students with topics while integrating
technologies [157. Participants stressed the significance of ICT tools that may help integrate
technology for eftective teaching [167). JoinNet screen technologies were crucial for e-tutors to
communicate with students during the COVID-19 pandemic. JoinNet's compatibility with multimedia
presentations was able to assist e-tutors with immediate feedback for the students (Tran et al.
2023[117]. Flipped learning has been shown to improve student learning and assessment (Tang et al.
2023[17]). Multimedia content of videos were discovered to be a successful tool for improving
students' knowledge retention and transfer (Hazratkulovich, 2023 [127). Students appeared to be
acutely aware of the integration of Mébius strip as an illustration of a non-orientable surface tool [187].
Virtual Classrooms provided a positive atmosphere during learning in response to teacher-student
interaction especially since the students' engagement with homework increased [197]. There was
satisfaction from study respondents that exposure to virtual classroom settings had a significant and
direct positive impact on the perceived usefulness and perceived ease of use of the tool [207. Training
opportunities for technologies offered more motivation to groups and the levels of anxiety about
technologies improved by the time the online training was over [217].

There were concerns raised about the integration of technologies in literature for the student
recipients and e-tutors. The student participants were unaware of the VR tool which was new and that
it added stress to the students and harmed their performance [227]. Students felt they lacked the
necessary technological pedagogy and subject-specific skills and were more likely not use technology in
virtual classrooms [287. There was a lack of consistent virtual classroom spaces and students
experienced a lack of constant communication with e-tutors [247] During online instruction, the
majority of students experienced the absence of technological interactions and practices due to their e-
tutors' lack of ICT [257. E-tutors encountered occupational stress because of limited digital skills, and
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digital pedagogy after the initial enthusiasm and evident commitment to ensuring continuity in learning
[267].

E-tutors were assigned to teach both 3d and 2d diagrams for design thinking (Technology
Education) module courses for the online students. There were literature searches to ground how e-
tutors comprehend the teaching of both 3D and 2D diagrams online. Design thinking e-tutors were
advanced in their technological methodological know-how module courses [277]. Students involved in
the conceptual design process were satisfied with the visual expressiveness of their 3D diagrams based
on the technologies employed by e-tutors [287). Students were able to view the 3D design from various
angles making it simpler for them to learn and comprehend the concept of 3D education [297. Students
reported that they understood the purpose of 3D diagrams from A1l1yBoard's design for 8D diagrams,
which prevented them from feeling overwhelmed by the 8d designs [307. The students valued the way
they created and edited features by primarily employing comprehensive models and 2D and 3D
drawings for certain inquiries [817]. The literature also offered opposite conclusions to those mentioned
above. There were fewer tidy 8D drawings on objects in consideration of the fact that high detail
precision is necessary with size when making prototypes [327. 3D printing did not offer opportunities
for e-tutors to change teaching or learning in the case of online education [337.

The opposite literature findings were obtained about both 3d and 2d diagrams. E-tutors are
frequently constrained in their capacity to explain 3D ideas and concepts to their students in basic
module courses [137. E-tutors were not able to use a variety of hardware and software to help their
students develop and work with 3D prototypes, [27]. E-tutor competence in the use of digital tools
based on 8D software for both teaching and learning in module courses was inadequate [27]. It is
difficult for online teachers to communicate to students the true view of 3D shapes [347]. Teachers
experienced it impossible to explain computer technologies for 2D images when they are mapped in a
2D array of pixels [347]. Literature grounds the purpose which was set for the study which needed to
examine the e-tutors' facilitation experiences related to the technologies’ integration in online course
modules.

2. Method
2.1. Context

The University of South Africa (UNISA) was founded in 1873 to provide certificates, diploma-level
qualifications, degree-level programmes, honours, masters and doctoral degrees across the world. It
originally started as a correspondence learning mode later blended and has now moved to become fully
online where lecturers and e-tutors engage with students online. UNISA’s reliance on technology to
engage and support students is at a hundred percent. Students engage with lecturers and e-tutors
through course modules. Course modules range from certificates, diploma-level qualifications, degree-
level programmes, honours, masters and doctoral degrees. This study was undertaken in a department
within a college of seven colleges and institutions within the university. Within the department, there
are four units with design and thinking as the fourth of the units where this study took place. Students
register and are not restricted to a number of modules courses for different programmes. IFor this paper,
the module courses were from February to October and were credited at 120 points. The modules for
this paper varied where some are assessed online for examinations while others are of a continuous type
of assessment. This paper was conducted with two modules that the researcher was assigned to teach.

2.2. Participants

The survey design was administered to six e-tutors who were the informants in course modules
within the design thinking course module. Their appointment was based on their qualifications which
was set as a criterion from the institution. The number corresponded with the number of students who
were enrolled in a course programme which required a total of one hundred students per e-tutor. The e-
tutors started at the beginning of the term until the end of the term when the students were about to sit
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tor their final examinations. The e-tutors’ participation in the questionnaire was fair in that they were
adequately informed, warned, agreed to participate and it had no impact on their employment contracts.

2.3. Materials

Quantitative and web questionnaires were employed for data collection in this paper. Questionnaires
were used as data collection instruments designed to gather specific information from respondents [357].
It incorporated a range of statements regarding the integration of technologies. The original
questionnaire questions from a research project were divided into six thematic groups: E-tutor abilities
to organize virtual classrooms; E-tutor abilities to teach 2d and 3d diagrams with technologies (7
aspects); E-tutor abilities to integrate technologies while teaching course modules (8 aspects); E-tutor
abilities to deliver online tests for online students (6 aspects); E-tutor abilities to encourage students to
use online technologies for content learning 6 aspects) and e-tutor abilities to encourage students’
tamiliarity with multimedia technologies during their online learning process (10 aspects). The division
was thought justifiable since it provided coherent themes and also abilities to comprehensively analyse
the topic under discussion. This paper focused on single items within three themes of: e-tutor abilities to
organize virtual classrooms; e-tutor abilities to teach 2d and 3d diagrams with technologies and e.-tutor
abilities to integrate technologies while teaching course modules.

The focus on three constructs within the original scale was to ascertain particular competencies
which were guided by the main research question formulated for the paper. The purpose of the data
alteration process was to broaden and enhance comprehension [367]. A Microsoft form supported with
the collection process where within the forms, a five-point Lickert Scale with rating scales was used.
The scale's simplicity ranged from "Strongly Disagree" to "Strongly Agree"; “Disagree to Agree” and
“Neutral”) makes it easy for respondents to understand and respond to survey items [37]. The validity
and reliability of the measurement instruments accurately assess intended constructs and yield
consistent results from the design and pretest by senior experts in the field specialization [36;387.

2.4. Data Analysis

In terms of the data analysis, the data was obtained from the Google responses as soon as a response
was received from an e-tutor, it generated data in the form of tables. The analysis was based and
organized in pie charts from the percentages which were obtained about each construct. Three
constructs were built to explain how e-tutors utilize technology in modules from the use of tables. The
tollowing structures were presented with the use of three tables: Table 1 broadened the statement "I
have abilities to organize virtual classrooms," Table 2 caught the statement "I can teach 2D and 3D
diagrams with the use of technologies," and Table 3 clarified the statement "I can integrate technology
while teaching a course module."

3. Framework for the Paper

Constructivism learning theory grounded an understanding of how e-tutors integrate technologies
in online course modules. Technology-enhanced constructivist learning environments advanced
educational technologies that have enabled the development of interactive and multimedia-rich
constructivist learning environments in ODel. [397. In this paper, anticipation is for e-tutors to
integrate technologies where online students construct meaning from their learning interactions with e-
tutors. Scholars, (Barak 2007; Leshem 2012) [40;417 explained that constructivist teaching prioritizes
the students and emphasizes their active involvement in the learning process, along with the integration
of ICT has become more prevalent in the current paradigm of teaching. The intersection of
constructivism and e-tutors advances towards leveraging technology for active learning where students
engage in hands-on activities and exploration. The technologies that promote active learning
experiences assist e-tutors in selecting appropriate technologies and a construction may be that the
students who engage with e-tutors online might construct new knowledge based on their
comprehension of the theory.
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4. Results

This section of the results is based on the constructs mentioned in the paper earlier about: e-tutor
abilities to organize a virtual classroom; e-tutor abilities to teach 2d and 8d diagrams with the use of
technologies and e-tutor skills to integrate technologies while teaching a course module.

mSD =D =N A = SA

Figure 1.
I have abilities to organize a virtual classroom.

Figure 1 was expanded to reflect the e-tutors' facilitation experiences from maintaining virtual
classrooms for an online course module. 91.6 % of the online test takers said in response to Table 1 that
they agreed or strongly agreed with the construct. From the reflection, it can be inferred that e-tutors
have abilities to organize the virtual classes. A report like this one has the advantage of giving us the
chance to better understand what neutral, disagree, and strongly agree mean. 8,3% of those surveyed
claimed they did not know their concept. Based on what we know about the fraction of those who
strongly agreed and disapproved along with those at neutral, the remaining 1% can be separated into
those who agreed and disagreed about the construct. We can infer from these explanations that e-tutors
were successful in upholding virtual classrooms.
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Figure 2.
I can teach 2d and 8d diagrams with the use of technologies.

Six online tutors responded to a survey question concerning their expertise in imparting knowledge
of 2D and 3D diagrams derived from technological applications. The table shows that 91.7% of
respondents either strongly agree with the construct or agree with it. The conclusion that the e-tutors
were able to control and utilize technologies to teach 2D and 8D diagrams was informed by the crucial
denominator of 91.7%. In contrast, 8.3% of respondents who were deemed neutral reported no
appreciable differences from the findings of those who strongly agreed or agreed with the notion.
Others have drawn attention to the zero score percentages they gave the construct for lack of relevance
(strongly disagree and disagree). I'indings about how well e-tutors may use technology in the teaching
of a course module are presented in the following table.

m50 sD =N A m5A

Figure 3.
I can integrate technologies while teaching a course module.

Figure 3 was created to give information about how likely it is that technology will be incorporated
into the teaching of a certain course module. According to Figure 3, 83.8% of respondents strongly and
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generally agree that they are capable of integrating technologies throughout the delivery of course
modules. One might assume that e-tutors were able to incorporate technology when they were teaching
a course module based on how strongly agreed and agreed everyone was on the construct that has been
stated so far. The findings were compared to the results of 16.7% of individuals who reported neutral
outcomes from analyses that showed no deviation from the results so far. Another set of data came from
those who gave them O points in either the strongest disagreement or the overall disagreement
categories.

5. Discussion

Three figures in this paper—not in any particular order—provided some kind of support for the
objective that helped the piece develop. The action implied that each table could be independently
connected to a certain construct that could be measured with a specific rationale, which justified the
objective. The results of Figure 1 provide information regarding the percentages that can be seen to
strongly agree and agree about the construct. It was possible to conclude that online tutors could keep
up with virtual classrooms. [7; 8; 217 have found similar results to those observed in this work.
According to a report from [207, there was satisfaction due to the use of virtual classrooms in two study
groups of girls and boys because of its considered good impact utility and perceived ease of use. The
current results appear to be in line with earlier studies by (197 that discovered noticeably favorable
responses following the adoption of virtual learning, where teacher-student interactions were typical of
doing the study sessions and homework. The studies concluded that the students were able to complete
their homework properly because of being exposed to a virtual learning environment. If the two results
are combined, they may via association offer more value to the construct. According to an association
with a study by [217, the control group that was exposed to virtual learning saw beneficial changes in
motivation and anxiety at the conclusion of the course, particularly during the COVID-19 pandemic.
The discussion that follows focuses on Table 2 of the publication.

Figure 2 was created for a specific reason related to how e-tutors use technology to teach 2D and
3D graphics. What was discovered was that 91.7% of the online tutors claimed they could alter and use
technology to teach 2D and 38D designs. Their assertion was verified by reading works by (29; 28;
31;30;27] all of whom reached the same conclusions. According to the Gao (2023) report, students could
view the design from a variety of perspectives, which made it simpler for them to grasp and comprehend
the idea of three dimensions. According to the findings of [287], the semantic transparency and the
visual expressions pleased the students' involvement with 8D iconic images during the conceptual
design process. In a similar vein, findings from [307] support those from [297 and [287 in those
students never reported feeling overwhelmed by 8D diagrams due to the use of an AllyBoard in the
design. According to [317] the students valued the way they created and edited features by primarily
employing comprehensive models and 3D and 2D drawings for particular inquiries. The topic of
technology integration used by e-tutors to teach module courses is presented in Figure 3 below.

What was found from a construct that became significant to establish, in particular, the efficacy of e-
tutors with the integration of technologies during the teaching of module courses, is what was acquired
as the results in Figure 3. The results that were obtained with an indication that e-tutors were able to
integrate technologies during the teaching of a course module were enhanced by the stated purpose.
After 83.3% strongly agreed and agreed about their capacities to integrate technologies while teaching a
course module, it was concluded that they were able to do so. Similar results from other studies to these
have been found. According to [5] telecollaborative platforms technology encouraged students to
engage in productive online conversation during practical exercises for assessments. [157] found that
some instructors helped students with the topic or worked on it with the integration of technologies was
confirmation of this. [167] echoed this sentiment when they asserted that successtful technology
integration necessitates having the fundamental ICT skills that are essential for successful technology
integration. The JoinNet screen technologies were important tools for communicating with students
during the COVID-19 pandemic, where e-tutors were able to receive feedback from students
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immediately and that e-tutors were also able to adjust lessons from the compatibility in JoinNet that
supports multimedia presentations, according to a supporting report by [117].

Additional research was found to support the conclusion made about Figure 3. With the design of
Figure 3, [147 expanded further accords of knowledge. The inclusion of flipped learning led to fewer
disturbances during online learning, and it was noted that students' learning focus and evaluations of
their learning improved as a result. According to [127], the inclusion of multimedia content like videos
increased students' knowledge retention and transfer in online information security courses, including
STEM courses. Students appeared to be very aware that the Mobius strip is an example of a non-
orientable surface technology, which was introduced to them by the e-tutor who was pedagogically
aware that it registers a striking outcome during project teaching online, according to additional study
results by [187, which also concur with the purpose.

6. Conclusion

It has been demonstrated that e-tutors” incorporation of technology effectively improves both the
teaching and learning processes, especially in virtual settings. The results of this study’s numerous
numbers show that most e-tutors can use technology to teach difficult subjects topics in modules like 2d
and 38d graphics and include multimedia resources in course modules. These findings support the notion
that technology-enhanced learning environments and virtual classrooms promote in-depth
comprehension, active student participation and academic achievement. The examined research provides
compelling evidence that virtual learning environments may mimic traditional approaches in terms of
comprehension and in some cases even outperform them. This is in line with the overarching goal of
using digital learning tools to enhance students’ performance.

Copyright:
© 2024 by the authors. This article is an open access article distributed under the terms and
conditions of  the Creative Commons Attribution (cC BY) license

(https://creativecommons.org/licenses/by/4.0/).

References

1] L. M. Langesee, N. Ukhova, “E-Tutor Tandems in a COIL Course — Design, Implementation and  Evaluation”,
International Journal of Research in E-  learning, vol. 9, no.l1, pp-1-25, 2023.

https://doi.org/10.81261/1JREL.2023.9.1.06.

[2] L. Demaj, E. G. Alushllari, “Assessing Virtual Collaborative Learning (VCL) as an Innovative Teaching and
Learning Approach: A Case Application in Albania”. International Journal of Management, Knowledge and
Learning, vol.12.  pp. 49-59, 2023. https://doi.org/ 10 53615/2232-5697.12.49-59.

£s] P.H. Tuan, “The Implementation of Canvas to Enhance English Teaching and Learning”. Journal of English
Language Teaching and Applied Linguistics, pp-190-196, 2023. https://doi.org/10.32996/jeltal.

[47] S.M. Johnson, N. Menachemi, “The Effects of Content Release on  Engagement and Performance: An RCT in
an Online Undergraduate Health Management Course”. The Journal of Health Administration Education, pp.395-

408, 2023. Springer.

[5] F.M. Alshammary, W.S. Alhalafawy, “Digital platforms and the improvement of  learning outcomes: evidence
extracted from meta-analysis”. Sustainability, vol. 15, no. 2, pp. 2-21, 2028. https://doi.org/10.3390/
sul5021305

r6] R, Shauger, K.A Boothe, M.J. Lohmann, “Creativity in the Virtual = Classroom: Engaging Online  Special
Education Teacher Candidates in Their Own Learning. The Journal of Special Education Apprenticeship, vol.12,
no.2, pp. 47-63, 2023. https://doi.org/10.58729/21673454.1170

7] A.LM, Elbayl, M.Y H, Elfeky, “The Effectiveness of Using Advanced Organizations within the Virtual Classroom
to Enhance the Acceptance of Technology During Disasters”. European Chemical Bulletin, vol. 12, no. 6, pp.
6603-6612, 2028. https://doi.org/ 10.81838/ecb/2028.12.516.584.

[8] M, Islam, N.H, Mazlan, G.A, Murshidi, M.S, Hoque, M, Reza, “UAE University students’  experiences  of
virtual classroom learning during Covid-19” Smart  Learning Environments, vol.10, no. 5, pp.1-16, 2023.

https://doi.org/10.1186/s40561- 023- 00225.
9] S, Nurhayati, A.-W, Hidayat, .S.W, Awan, D.N, Zahra, A, Fitri, M.I, Fasa, “The Effectiveness  of  Virtual

Classroom Learning in Islamic Early Childhood Education” in 2nd Paris Van Java International Seminar on Health,

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 6: 728-737, 2024

DOI: 10.55214/25768484.v816.2144

© 2024 by the author; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.58729/21673454.1170
https://doi.org/10.1186/s40561-%09023-%0900225

[10]

RN

[12]

[13]

[14]

[15]

[16]

[20]

[21]

roo]

28]

[24]

r25]
r26]

[27]

[28]

[29]

[s0]

736

Economics, Social Science and ~ Humanities, KnE Social Sciences, pp-428—438.
https://doi.org/10.18502/kss.v8i4.12927

M.T, Benedicto, A.V.M, Sala, .V, Carascal, R.C, Mutya, “Development and Utilization of Online

Teacher Professional Development on Private E- Tutors” TPACK Skills”. Jurnal Pendidikan Progresif, vol.

13. No.2, pp. 786-750, 2023.  https://doi.org/10.28960/jpp.v13.12.202345.

K.N. P, Tran, C, Weng, P.L,, Tran-Nguyen, M, Astatke, N.P.D, Tran, “What are tutors’ perceptions of an

online tutoring project—Digital Learning Companion—During the COVID-19 pandemic? A case study in

Taiwan”. Universal Access m the Information Society, vol. 28, no.s, pp-1409-1425, 2023.
https://doi.org/10.1007/510209-023-00976-1

M. S, Hazratkulovich, “Effective Strategies for Teaching Information Security in Online  Learning

Environments”. International Interdisciplinary Research Journal, vol. 2, no. 5, pp. 2835-3013, 2023.
https://univerpubl.com/index.php/synergy

J. R, Smith, B, Snapp, S, Madar, J.R, Brown, J, Fowler, M, Andersen, C, Orban, “A smartphone-based virtual

reality plotting system for STEM education”. Primus, vol.33, no. 1, pp-1-15, 2023.
https://doi.org/10.1080/10511970.2021.2006378

T, Tang, M, Atef, A.M, Abuhmaid, V.M, Olaimat, D.M, Oudat, M, Aldhaeebi, E Bamanger, “Efficiency of

flipped classroom with online-based  teaching under COVID-197, Interactive Learning Environments, pp.1-

12, 2023. https://doi.org/10.1080/10494820.2020.1817761

M, Altmann, N, Ukhova, L, Hilse, “Lessons Learned from an International and Interdisciplinary Virtual

Mobility Module between Albania, Slovenia, and Germany”. International Journal of Management, Knowledge
and Learning, vol.12, pp. 39—48, 2023. https://www.doi.org/10.53615/2232-5697.12.539-48

H, Giines, M, Adnan, “Online instructor roles and competencies: Voices of EFL instructors”.

International Online Journal of Education and Teaching (IOJET), vol.10, no. 2, pp. 892-916., 2023. ISSN: 2148-

225X.

I, Celik, E, Gedrimiene, A, Silvola, H, Muukkonen,” Response of learning analytics to the online education

challenges during pandemic: Opportunities and key examples in higher education”. PlanFutures in Education,

vol. 21.no. 4, pp.8387-404, 2023.

A.LM, Elfeky, M.Y.H, Elbyaly, “The Effectiveness of Using Advanced Organizations  within the Virtual Classroom

to Enhance the Acceptance of Technology During Disasters”. European Chemical Bulletin., vol. 12, no.6,
pp-6603-6612, 2023. https://doi.org/10.81838/ecb/2023.12.516.584.

P, Jiang, L, Zhang, S, You, Y.V, Fan, R.R, Tan, J.J, Klemes, I, You, “Blockchain technology applications in
waste management: Overview, challenges and opportunities”. Journal of Cleaner Production, vol. 4. no. 21,
pp-1-41, 2023. https://doi.org/10.1016/].jclepro.2023.138466

S, Obeid, H, Demirkan, “The influence of virtual reality on design process creativity in basic design studios”.
Interactive Learning Environments, vol. 31, no. 4. pp .1841-1859, 2023.
https://doi.org/10.1080/10494820.2020.1858116

P. Ravioloa, S, Messinab, I, Mauroc, M, Rondonottid, “E-tutoring layout in higher education: skills and efficacy

perception. Research on Education and ~Media,  vol. 15, no. 1, pp. 80-87, 2023. https://doi.org/10.2478/rem-2023-
0011

C. A, Onggirawana, J.M, Khoa, A, P, Kartiwaa, I, Anderiesa. A.A.S, Gunawan, AAS, 7 Systematic

literature review: The adaptation of distance learning process during  the COVID-19 pandemic using virtual

educational spaces in metaverse”. Presented at the 7th International Conference on Computer
Science and Computational Intelligence 2022. Procedia Computer ~ Science, ~ vol. 216,  pp.
274-283, 2023. https://creativecommons.org/licenses/by-nc-nd/4.0/

H, Okyar, “University-level EFL students’ views on learning English online: a qualitative study”. Education

and Information Technologies, vol.28, pp.81-107, 2023. https://doi.org/10.1007/510639-022-11155-9.

R.E. Cramarenco, M.I, Burca-Voicu, D.C, Dabija, D.C. “Student Perceptions  of Online Education and

Digital Technologies during the COVID-19 Pandemic: A Systematic Review”. Electronics, vol.12, no. 319,

pp-2-19, 2023. https://doi.org/10.8390/ electronics12020319.

P, Zhou, H, Wang, Y, Wang, C, Yao, B, Lin, “A 8D shape measurement method for high-reflective surface

based on dual-view multi-intensity projection”. Measurement Science and Technology, vol. 84. no.7, pp. 1-2, 2023.
https://doi.org/10.1088/1361- 6501/accbe0

R, Pinquiéa, H, Wanga, I, Noel, I, “Human-Centric Co-Design of Model- Based System Architecture,

presented at the 33rd CIRP Design Conference”, Procedia CIRP, no.119. pp-146-151, 2023.
https://creativecommons.org/licenses/by-nc-  nd/4.0/

Q, Gao, “The Application of Virtual Technology Based on Posture Recognition in Art Design Teaching”,

International Journal of Advanced Computer Science and  Applications, vol.14, no. 5, pp. 839-847, 2023.

https://doi.org/10.14569/IJACSA.2023.0140589
Z, Zhang, J.O, Wobbrock, “A11yBoard: Making Digital Artboards Accessible to Blind and Low-Vision Users”. In
Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems, pp. 1-17), 2023.
https://doi.org/10.1145/3544548.3580655

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 6: 728-737, 2024

DOI: 10.55214/25768484.v816.2144

© 2024 by the author; licensee Learning Gate


https://doi.org/10.1007/s10209-023-00976-1
https://univerpubl.com/index.php/synergy
https://www.doi.org/10.53615/2232-
https://doi.org/10.1016/j.jclepro.2023.138466
https://creativecommons.org/licenses/by-nc-
https://creativecommons.org/licenses/by-nc-
https://doi.org/10.1145/3544548.3580655

[s1]
[32]

s8]

[36]

[37]

[388]
[59]

[+0]

[41]
[42]

[43]

737

K, Vandenhende, “Mixing Specific and More Universal Design Media to Deal with Multidisciplinarity”. Athens
Journal of Architecture, vol.9, pp.1-15, 2023.  https://doi.org/10.30958/aja. X-Y-Z

W.M. A, Wijaya, R.U, Ali, A, Kamran, P.A, Khan, S, Kelly, S, Bickerton. "An automatic methodology to CT-scans of
2D woven textile fabrics to structured finite element and voxel meshes." Composites Part A: Applied Science and

Manufacturing, vol. 125 (2019):105561.
https://doi.org/10.1016/j.compositesa.2019.10556 1
O, Ng, WK, Tsang, “Constructionist Learning in School Mathematics: Implications for Education in the
Fourth Industrial Revolution”, ECNU Review of Education, vol.6, no.2, pp-828-339, 2023.
https://doi.org/10.1177/2096531120978414
S, A, Chelloug, H, Ashfaq, A.A, Suliman, M, Shorfuzzaman, A, Alsufyani, A, Jalal, P, J, Jeongmin, “Real Objects
Understanding Using 8D Haptic Virtual reality for E-Learning Education”H. Computers, Materials &

Continua, vol.74, no.1. pp. ~ 1607- 1624,  2023. https://doi.org/10.32604/cmc.2028.03224
D. Bell, “The reality of STEM education, design and technology teachers’ perceptions: a phenomenographic study”.

International Journal of Design Education, vol.26, pp.61- 79. https://doi.org/10.1007/510798-015-9300-9.
A, Bryman, Social research methods, 2016. Oxford University Press.
S, Jamieson, "Likert scales: How to (ab) use them”? Medical Education, vol. 38, no. 12, pp-1217-1218,

2018. https://doi.org/10.1111/].1865-2929.2004.02012.X
Trochim, W. M., & Donnelly, J. P. (2001). The research methods knowledge base. Cincinnati, OH. Atomic Dog Pub.

Bates, T., & Poole, G. (2003). Effective teaching with technology in higher education: Foundations for success.
Barak, M. (2017). "Science teacher education in the twenty-first century: A pedagogical framework for
technology-integrated social constructivism."  Research in Science  Education, vol. 47, pp. 283-303.
https://doi.org/10.1007/s11165-015-9501- y

S, Leshem, "The many faces of mentor-mentee relationships in a pre- service teacher education

programme." Creative Education, vol 8. no. 4), pp. 413-429, 2016. http://dx.doi.org/10.4236/ce.2012.34065

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 6: 728-737, 2024

DOI: 10.55214/25768484.v816.2144

© 2024 by the author; licensee Learning Gate


https://doi.org/10.30958/aja.X-Y-Z

