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ABSTRACT

Faculty and students of science courses at the university level are in a nimble
transition from the usual face-to-face pedagogy to the digital technology-
based classes without the assumptive roadblocks or bias against or
unfamiliarity with the digital world. The new normal teaching integrating digital
technology have become burdensome to a few faculties with somewhat
conservative attitude towards technology, and yet to some it has become a
challenge and quickly pursued training to learn things quickly. Unfortunately,
many of the technologies used, changed teaching and learning, to a certain
degree, as a necessity of the times or convenience.

Faculty and BSc Biology students were purposively selected and interviewed
using an inclusion criteria. The study did not delve into students’ final course
grade as effect but rather focused only on how the quality and character of
teaching have been impacted by the integration of digital technology into
Biology courses. Audio-recorded interviews on Zoom transcribed manually
were thematically analyzed.First cycle coding was done using in vivo.
Evaluation codes, were utilized during the second cycle coding using NVivo.
Emerged codes from the evaluative perspective of the researchers and
qualitative commentary provided a systematic collection of information of
activities related to digital integration, characteristics and outcomes which
provided judgment, improve effectiveness, and/or inform decisions about
future development plans, programs, and policies. Codes were scored with
corresponding magnitude. Positive/negative signs were further used to
indicate whether a theme positively/negatively affected respondents, then
tabulated and analyzed.

Digital technology integration was significantly correlated with faculty and
students’ attributes such as age, computer gaming experience. Biology
courses need the essential alignment like the TPACK framework and
advanced didactics. Digital technologies integration has been plainly limited
the effects of teaching as conventional education models need to embrace
changes brought about by the pandemic in the post-industrial decline.

Keywords: Digital Technology, Impact, Integration, Distance, Online
Teaching, Digital Didactics.
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1. INTRODUCTION

The newly installed and acquired digital resources, such as MOOCs, Labster,
gamified and simulated videos, whiteboard on MS, interactive and non-interactive
videos including manipulatives, DIYs and internet platforms, e.g. DNA2App became
the staple of the learning community. Technology can be both challenging and
demanding, as it is very aggressive in its activity, in itself a contrivance. If in
Philosophy technology is poesis, an activity which a person brings something into
being that did not once exist, then in education technology simply means setting
common standards and protocols for formatting and/or handling data so that
information can then be shared (McNamara, Valdeverde & Beleno, 2018). Traditional
teaching of Biology courses are designed with a lab component and is co-requisite
for that course. To possibly achieve the competencies, for example in Genetics,
students will need to use Escherichia coli to explore basic concepts in prokaryotic
genetics such independent assortment, mutagenesis, inheritance, genotyping and
even Bioinformatics. A blended learning program of both (1) hands- on and (2)
computer simulation experiments must cover all those mentioned concepts and
techniques, however blended learning programs are only effective when students
are allowed in the labs to engage in some bench work. As it is, with extended
community quarantine protocol, without the benefit of a lab, often faculties rely heavily
on the said digital resources, as mentioned, simulated experiments. As a result
education has changed dramatically with the distinctive rise of e-learning whereby
teaching is undertaken remotely using digital platforms. To test and to endeavor
ourselves using constructivist approaches (Garbett, 2011), if we have been
successful in achieving our targeted goals and objectives after only a year of
painstakingly integrating available digital resources we encouraged all our faculty
teaching Biology to explore beyond and to assess authentic students’ learning. The
intent is to describe the issues of concerning the faculty as well as students. Although
the ‘themes’ that emerged can be the product of interpretivism (Gibson, 2006), that
is we impose meanings on the world that we inhabit, that we engage in cultural
practices that are defined by shared interpretations; we do not operate as isolated
beings but do share with other groups of people from within and outside the academe
certain interpretations. The researchers have borrowed the empirically validated and
widely used social cognitive theory (Bandura, 1989) as the study explores deeper
into the connections between (a) technology readiness, (b) learning that is self-
directed, and (c) faculty and students maotivation. What are the significant impact on
learner attitudes and learning behavior in traditional educational environments
(Fairchild, Jeanne-Horst, Finney, & Barron, 2005).

2. METHODOLOGY

To appraise the impact the of digital technology integration in this study the
researchers believe that in-depth interviews will generate the products “we were
trying to find” from the specific interaction between the ‘interviewee’ and the
‘interviewer.” For producing data this is an appropriate method, one that will give
account of ‘what the respondents say and how they say it. A participant informed
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consent form was presented and were signed by each participant before the
interview.

Interviewees were assigned a particular numerical code for identification purposes
and to conceal the identity of the interviewees. A semi-structured interview schedule
was created and pilot-tested. The interview schedule covered the questions
regarding integration of digital technologies into Biology courses. The interview
schedule have a five (5) core points clustered into: (a) changes in university
operations, (b) approaches in instruction, (c) culture and social influences, (d) the
use of digital resources specifically, Labster, whiteboard in MS Teams, and YouTube
videos. The full interviews via zoom were audio recorded and were manually
transcribed upon completion.

The the coded responses of the respondents were tabulated. The analysis was
based on the scores of the magnitude coding. Magnitude codes (Saldana, 2016) are
numbers in lieu of descriptive words which indicate intensity or frequency as well as
such continua as weight or importance.

Selective coding (Saldana, 2016) was utilized during the underlying coding to cover
and to represent any remaining codes and classifications defined up to this point in
grounded hypothesis analysis. Then using the NVIVO (QRS International, 2021)
software program, these codes were tagged, depending on the categories and
themes and relevant texts on hand. The goal is to let the data ‘speak’ while the
researchers tried to avoid contaminating the codes between which they seek
associations or correlations to be able to extract from the data.The codes were cross-
checked regularly to see whether the respective tag and data matched. Categories
that emerged from the broader themes were applied to the codes. Magnitude coding
of the data was then used which was more focused around the core category
purposely looking for the links of the themes generated in the evaluation of the shift
or integration of digital technologies into Biology courses.

Summary table No. 1
What is Working

Attributes (computer games, digital + + + + + = +
engagement, including age,
background, integrity, etc.)

Adaptability + + - + + - +
University assistance + + + + + + +
Convenience + + - + + - +
Online preference + + - s - - -

Totals: 5 5 -1 4 4 -3 4
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3. FINDING AND DISCUSSION

Positive data pattern (what is working in integration)

The researchers found four important attributes (summary table no.1) that is working
well in the integration of digital technologies into courses in Biology. Of the 7
respondents only 1 did not have the right attributes for example, having had a
computer gaming experience when they were still young, or during senior high
school. Age did not figure out, but 1 respondent mentioned she was “not really into
technology” although she have had the chance to use computers during her high
school years “Im not really happy, Im not really into technology, (L48R6).” The
university innovated a ‘Made for Learners’ scheme of offline/online,
synchronous/asynchronous platform where the basic required electronic gadget is
the mobile phone. Unfortunately, despite their digital capabilities of respondents,
only 2 of the respondents had preference to online mode of learning/teaching. Only
five out of 7 respondents thought digital technologies made learning/teaching very
advantageous, in spite of the entirety of the respondents recognized the help with
coordinating innovation given by the college.

Negative data pattern (what is not working in integration)

In a question on “how these newly integrated digital technologies affecting your
work/studies”, respondent 1 mentioned, on (L100R1) “it suits me, because | am a
shyperson, (L109R1) “ | am quite happy about it in this sense | get to improve as well
like what | said ago about having a 21stcentury skill..., (L112-115R1) but its very
challenging.” Respondent are more patient and careful now than before when
communicating through digital media even in private messages. A ‘lost in translation’
game seems to have become so common even in learning and teaching in the digital
platform.

There are a lot of constraints and boundaries, connectivity issue were referenced a
fewtimes for all intents and purposes by almost every one of the respondents. “Lack
of internet capability...(L119R6), the only barrier would be to connect to the internet
and the materials...(L180R?7), the internet connectivity is a barrier...(L48R5), internet
connectivity and grasping of the totality of the topic... (L156-157R4), internet signal
in our place is very intermittent...”(L145-148R3). Required specs, for example of
videos, digital programs, programs online are not met by some of the students who
happens to have outdated laptops. Appropriately, a recreated action or investigation
particularly like simulated videos in Science isn't equivalent to in real experimentation
on the research laboratory. Laboratory based courses in Biology is such a
challenge...(L64R?2), its difficult without an actual lab, simulations are not very
satisfactory...(L154-155R3), not as engaging as an actual lab”...(L50-51R5).

However, one respondent said simulated videos can become effective only when it
is paired with active discussions...”simulations given that is paired with topic
discussions will help us understand”...(L143-147R4). Plagiarism was likewise
referenced by one respondent, still some assume that students will, in general pass
around, using the same technology, the appropriate responses, replicating, and
cheating.
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Summary table No. 2
What is not working

What is not Res Res Res Res Res Res Res
working: il 2 3 4 5 5 7
Love and hate + + - - + - +
relationship

Lost in translation + + + + + - +
Barriers and = - - - 5 - -
limitations

Plagiarism - - - - - - +
Connectivity - - - = - - -
Specs - - - -

Doing it (hands- + + - - - - -
on) is the same

as different from)

simulation
Digital technology + + - + - - .
preference
Totals: 0 0 -6 -4 -4 -8 -2

Digital technologies used

Videos have now become an every now and again utilized strategy for educating,
furnishing understudies with intelligent substance that makes learning more
amusing. Labster which provides students with a virtual version of the lab practical
to use beforehand, teaching students the techniques, skills, processes, protocols
and underlying principles of various science disciplines, “is the closest thing to an
actual lab...(L34-35R2), best experience ever...(L36R2), Unfortunately for certain
respondents, they couldn't utilize Labster as some of them have obsolete PCs which
does not match with the required technical specs of Labster. “For Labster yes | was
so excited at first with Labster | believe that it could be a good supplement for
students because particularly because we don’t have these equipment but the
problem with Labster is | can’t even load the entire file when my connectivity is much
stronger”... (L153-156R1).Furthermore, “Yes | would say in genetics there is a lot of
computations and | find it a bit difficult to have to show this solution problem solving
using whiteboard compared to if | had a whiteboard marker and a actual whiteboard
where in | can actually do”...(L301-303R1). Whiteboard in MS Teams utilized in
problem solving in Genetics end up being exceptionally valuable and simple to
utilize, however not for all.
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Summary table No. 3
A. Digital technologies used.

Digital Technologies Labste YouTub Simulated Whiteboar
Used e videos
Easy to use + + + -
Required specs - + + +
Mobile compatibility - + + +
Totals: Sl 3 3

Table B a derived sequel of table A another ordered valuation of the individual
respondents proceeds on digital technologies used. Three of the seven respondents
have scored 4, which have posted a major impact on the accomplishment of the
integration and the other three respondents also posted a slight impact and other
related effects. Only one of the respondents scored 0, which means there is no effect
and integration isn't working in any way.
Summary table No.4
B. Digital technologies used

Digital technologies Used Res Res Res Res Res Res Res
1 2 3 4 ) 6 7
Labster - - + + + - +
YouTube + + + + + + +
Simulated videos + + + + + + +
Whiteboard + + - + + - +
Totals: 2 2 2 4 4 0 4

Interpretation of their significance

Significance evaluates whether an outcome is probable because of possibility or to
some factor of interest unlike the significance of certain empirical findings which is
assessed by means of a null hyphothesis (de Groot,n.d.). So what is a positive
impact as to the shift or integration of digital technology into Biology courses. To
Denzin (1989) every technique suggests an alternate line of activity towards the real
world and consequently each will uncover diverse aspect of it, like a kaleidoscope,
contingent upon the point at which it is being held, it will uncover various shades and
designs of objects to the viewer. The aim of the researchers is not to produce a
consistent version of the subject of the study, as that subject is always socially
constructed but to offset the particular weaknesses of each approach and challenged
the biases that come from only one perspective (Green, & Thorogood, 2005). All
interpretation is unfinished, provisional, and incomplete, it is this conceptualization
in the study when it was started about when putting all the elements of associating,
ordering, and making meanings that makes the data and codes and themes
generated not just mere descriptions but thereby interpreting them.
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4. CONCLUSION

Digital technology integration in Biology courses was significantly correlated with
faculty and students attributes such as age, computer gaming experience at a very
younger age, accessibility and ease of use and the innovative scheme of the
university to name a few. They do have a shorter attention span so they have
difficulties concentrating on a particular assignment for a longer periods of time. Age
was important in a sense, these are younger respondents both faculty and students
who were introduced to the concept of computing at a very early stage in their
academic development. Members of this generation born between 1995 and 2010
are true digital natives, they are the ones who have been exposed to the internet,
and have witnessed the digital revolution, and who have never experienced a world
without the Internet. Comparing them to the Millenial generation, they are more
cautious, pragmatic but because the more apparent precarious conditions they were
growing upwith, they are less confident and reluctant to take over leadership posts.
This hypercognitive generation is very comfortable with collecting and cross-
referencing many sources of information and with integrating virtual and offline
experiences (Francis & Hoefel, 2021).

However, the study finds many factors as well why integration may not work. The
respondents referenced (1) technical specs prerequisite against their old outdated
PCs, (2) internet connectivity was mentioned as the greatest barrier, and (3)
simulations as hands-on activity as an alternative to a lab experiment was less
satisfying. There were lots of meaningful activities in the videos or simulated videos
but none is just about asfulfilling as going to the lab to dissect a frog or see the
change/adjustment in color dueto the presence of sugar in Benedict's test. Labster
was the closest thing to a lab experiment yet most students have ostracize or have
thrown away the practice even it was proven to be very convenient to use. There
seems to be a great difference between the traditional face-to-face model and using
digital technology platform models, as well as a change in didactics and pedagogy.
The uptake on simulations in the integration has been slow, perhaps because faculty
and students are unaware of its benefits and partly so because it needs to target
specific laboratory needs. Notwithstanding the remote faculty teaching in work-at-
home scheme or lack of in-person interaction between the faculty and students, the
effort to use innovative teaching/learning method as well as continuing with the basic
tenets of pedagogy is important. Students who are serious about learning actually
long for the eye to eye instructing, the traditional face-to-face teaching despite the
convenience brought about by the digital technology integration, and regardless of
the comfort achieved theadvanced innovations combination. Personal contact is
always important in education to some. Individual contact is consistently significant
in education, and putting together this contact is much more hard for an online
course. However, there might bevarious approaches to keep in touch with student
learners. The findings point out that digital technology integration needs the
necessary alignment of the courses, a framework like the TPACK and digital
didactics. Computerized instructional methods (digital pedagogies) allude to
educating learning approaches in which new innovations change the manner in
which we instruct. In this study some felt it changed their learning while others
opposed and did not even take part in the full integration.



2021 International Conference on Innovation in ISSN 2963-2870
Open & Distance Learning (2021 INNODEL) Vol 2 2022

5. REFERENCES

Agustini, K., Santyasa, |, & Ratminigsih, N. (2019). Analysis on “TPACK”: 21st
Century Teacher Professional Development. Journal of Physics: Conference
Series. International Conference on Education, Science and Technology.
Retrieved from: bit.ly/3vPw79G. Accessed: Jan. 12, 2021.

Alderson, P. (1998). Theories in health care and research. The importance of
theories in health care. BMJ. 317, 1007-1010. Retrieved from:
bit.ly/3GMOA2G Accessed: Jan 18, 2021.

Alsahi, N., Eltahir. M. E., & Al-Qatawneh, S. (2019). The effect of blended learning
on the achievement of ninth grade students in science and their attitudes
towards its use. Retrieved from: bit.ly/vRA12d. Accessed: Jan. 13, 2021.

Bandura, A. (1989) Social Cognitive Theory.In R. Vasta (Ed.), Annals of child
development. 6, 1-60. Greenwich, CT:. JAI Press. Retrieved from:
bit.ly/3vPXfpE. Accessed: Feb. 12, 2021.

Biel, R., & Brame, C. (2016). Traditional Verus Online Biology Courses: Connecting
Course Design and Student Learning in an Online Setting. Journal of
Microbiology and Biology Education. 17(3), 417-422. Retrieved from:
bit.ly/3pZ7Fm3. Accessed: Feb. 15, 2021.

Bolliger, D., & Inan, F. (2012). Development and Validation of the Online Student
Connectedness Survey (OSCS). The International Review of Research in
Open and Distance Learning. 13(3). Retrieved from: bit.ly/3Bozea6.
Accessed: Feb. 13, 2021.

Bourdeau, M. (2018). Auguste Comte. Stanford Encyclopedia of Philosophy.

Retrieved from: stanfo.io/2ZzgGHm. Accessed: Feb. 12, 2021.

Carr, S. (2000). As Distance Education Comes of Age, the Challenge Is Keeping the
Students. Chronicle of Higher Education. 46(23), A39-A41. Retrieved from:
bit.ly/3vThGBO. Accessed: Feb. 13, 2021.

Chen, W, Lin, F., & Zhan, L. (2020). Practice of “Internet+” in Biology Teaching.

IOP Conference Series: Materials Science and Engineering. Vol. 750. Retrieved
from: bit.ly/3BkkGbx. Accessed: Feb. 12, 2021.

Coman, C., Tiru, L., Mesesan-Schmitz, L., Stanciu, C., & Bularca, M. (2020). Online
Teachning and Learning in Higher Education during the Coronovirus
Pandemic: Student’s Perspective.Retrieved from: bit.ly/2ZqCnsQ. Accessed:
Feb. 12, 2021.

Connelly, L. (2016) “Trustworthiness in qualitative research.” MedSurg Nursing.
25(6), 435. Retrieved from: bit.ly/31aoKPt. Accessed: Feb. 17, 2021.



2021 International Conference on Innovation in ISSN 2963-2870
Open & Distance Learning (2021 INNODEL) Vol 2 2022

De Groot, A.D.(n.d.). The meaning of ‘Significance” for different types of research.
Translated and annotated by Eric-Jan, et al. Available online:bit.ly/3mt3RY5.
Accessed June, 26, 2021.

Diaz, D., & Cartnal, R. (2010). Student’s :earning Styles in Two Classes: Online
Distance Learning and Equivalent On-Campus. College Teaching. 47(1)4.

Retrieved from: bit.ly/3bkkY82. Accessed: Feb. 13, 2021.

Eickelmann, B., Vennemann, M. (2017). Teacher’s attitudes and beliefs regarding
ICT in teaching and in European countries. European Educational Research
Journal. Retrieved from: bit.ly/3BkvnuY.Accessed: Feb. 13, 2021.

Erlingsson, C., & Brysiewcz, P., (2017). A hands-on guide to doing content analysis.
African Journal of Emergency Medicine. 7(l) 3,93-99. Retrieved from:
bit.ly/3vRi580. Accessed: Feb. 12, 2021.

Fairchild, A.J., Jeanne-Horst, S., Finney, S.J., & Baroon, K.E. (2005). Evaluating
existing and new validity evidence for the academic motivation scale.
Contemporary Educational Psychology, 30(3), 331e358. Retrieved from:
bit.ly/3jJmHrS. Accessed: Feb. 12, 2021.

Francis, T. & Hoefel, F. (2018). ‘True Gen’: Generation Z and its implications for
companies. Available online: bit/ly/3GrzzwH. Accessed: June 21, 2021.

Frankola, K. (2000). Why Online Learners Drop Out. Available Online:
bit.ly/3pGL7pS. Accessed: Feb. 13, 2021.

Galvis, M., & McLean, D. (2021) TIMSS: Implications for technology use in teaching
and schools. Available online: bit.ly/3vRmnw1. Accessed: Feb. 15, 2021.

Garbett, D. (2011). Constructivism Deconstructed in Science Teacher Education.
Australian Journal of Teacher Education, 36 (6). Retrieved from:
bit.ly/3GE5pga. Accessed: Feb. 9, 2021.

Gibson, W. (2006). Qualitative Data Analysis. Retrieved from: bit.ly/3plUy8d.
Accessed: Feb. 10, 2021.

Graham, C. (2011). Theoretical considerations for understanding technological
pedagogical content knowledge (TPACK). Computers & Education. 57(1)3.
Retrieved from: bit.ly/3JEPLAQ. Accessed: Jan. 21, 2021.10.29

Green, J., Thorogood, N. (2005) Qualitative Methods for Health Research. Sage
Publication. London, England.Hammarberg, K., Kirkman, M., & de Lacey, S.
(2016). Qualitative research methods: when to use them and how to judge
them. Human Reproduction, 31(1)3, 498-501. Retrieved from: bit.ly/31dCpWS5.
Accessed: JFeb. 12, 2021.Harley, D. (2007). Use and Users of Digital
Resources. EDUCAUSE Review. Available online: bit.ly/3pKJesk. Accessed:
Feb. 13, 2021. Katz, C. (1992) All the world is staged: intellectuals and the
project of ethnography. Environment and Planning D: Society and Space. (10),
495-510. Retrieved from: bit.ly/3vVdFNA. Accessed: Feb. 12, 2021.



10

2021 International Conference on Innovation in ISSN 2963-2870
Open & Distance Learning (2021 INNODEL) Vol 2 2022

Kim, C., Kim. M., Lee, C., Spector, J., & DeMeester, K. (2013) Teacher beliefs and
technology integration. Vol. 29, No. 1. Available online: bit.ly/3bolkcl.
Accessed: Feb. 15, 2021.

Lincoln, Y., & Guba, E. (1994) Competing paradigms in qualitative research. Chapter
6 in Denzin, N., Lincoln, Y. (Eds), Handbook of Qualitative Research. Sage
Publication. Newbury Park, Calif.

Medelyan, A. (2021). Coding Qualitative Data: How to Code Qualitative Research.
Insights Thematic. Available Online: bit.ly/3CoQleL. Accessed: Feb. 13,
2021.

Mishra, P., & Koehler, M. (2006). Technological pedagogical content knowledge: A
framework for teacher knowledge. Available online:
https://bit.ly/3Er3QKm. Accessed: Feb. 15, 2021.Mishra, P., Dirkin, K., &
Cavanaugh, S. (2007) Teachers, Learning Thoeries, and Technology.
Available online: bit.ly/3pKsVvm Accessed: Feb. 15, 2021.

McNamara, D., Valdeverde, V., Beleno, R. (2018). Science, Technology, and
Society. C& E Publishing, Inc. 839 EDSA, South Triangle, Quezon City,
Philippines.

Nazarlou, M., (2013). Research on Neagtive Effect on E--Learning. International
Journal of Mobile Network Communications & Telematics. 3(2). Retrieved
from: bit.ly/3mislgj. Accessed: Feb. 14, 2021.

Olofsson, A., Fransson, G., & Lindberg, O. (2019). A study of the use of digital
technology and its conditions with a view to understanding what ‘adequate
digital competence’ may mean in a national policy initiative. Educational
Studies. 46(1)6, 727-743. Retrieved from: bit.ly/v. Accessed: Feb. 14, 2021.

Palinkas, L., Horwitz, S., Green, C., Wisdom, J., Duan, N., & Hoagwood, K. (2015).
purposeful sampling for qualitative data collection and analysis in mixed
method implementation research. Retrieved from: bit.ly/v. Accessed: April 5,
2021.

Patton, M. (2002). Qualitative Evaluation Checklist. Available online: bit.ly/3nECmdr.
Accessed Jan. 8, 2021.Patton, M (2015). Qualitative research & evaluation
methods (4th ed.) Sage Publication. Thousand Oaks, Calif. QSR
International (2021). Available online: bit.ly/3nE3zNO. Accessed: June 13,
2021. Rallis, S., Rossman, G. (1998). Learning in the Field: An Introduction to
Qualitative Research. Retrieved from: bit.ly/3nBf4oD. Accessed: Jan. 14,
2021.

Saldana, J. (2016). The Coding Manual for Qualitative Researchers. Sage
Publication. Thousand Oaks, Calif. Saldana, J. (2008) An Introduction to
Codes and Coding. Available online: bit.ly/2XSDhOX. Accessed: April 7, 2021.



11

2021 International Conference on Innovation in ISSN 2963-2870
Open & Distance Learning (2021 INNODEL) Vol 2 2022

Saubern, R. (2020) Is TPACK a theory? In D. Schmidt-Crawford (Ed.), Proceedings
of Society for Information Technology & Teacher Education International
Conference. Pp. 1985-1991. Association for the Advancement of Computing
in Education. (AACE). Retrieved: bit.ly/3mgTOoF.

Accessed: April 13, 2021.

Turner, B. (1983) The use of Grounded Theory for the qualitative analysis pf
organizational behaviour. Journal of Management Studies. 20(1)3, 333-348.
Retrieved from: bit.ly/2ZwOTXC. Accessed: April 12, 2021.

Winter, G. (2000). A comparative discussion of the notion of ‘validity’ in qualitative
and quantitative research. The Qualitative Report, Vol. 4 No. 3 & 4. Retrieved
from: bit.ly/31aoKPt. Accessed: Jan. 18, 2021.

Yanow, D. (2000). Conducting interpretive policy analysis. Sage Publications, Inc.,
Newbury Park, Calif.

Zare, M., Sarikhani, R., & Salari, M. (2016). The impact of E-learning on university
students’ achievement and creativity. Journal of Technical Education and
Traning. 8(1):25-33. Retrieved from: bit.ly/3BgdSfa. Accessed: Jan. 13, 2021.



