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Abstract
The pandemic-19 has engulfed the whole world and education industry has been the worst hit.
Educational institutes are trying their best to impart education through digital technology in current
situation. The study aims at establishing integration of digital technology as an alternative in the
current situation while imparting education. The study was conducted through structured
questionnaire administered to 374 management teachers from colleges and universities across the
country. The study concludes with establishing integration of digital technology as a very important
ingredient in imparting effective learning.
Key-words: Digital Technology, Technological Knowledge Content Knowledge, Pedagogical
Knowledge and Effective Learning Outcome.

1. Introduction
The current pandemic scenario has grappled the whole world. The COVID-19 pandemic
relates to spread of disease through novel coronavirus which affects the respiratory system and in
severe circumstances leading to death of the infected. The disease becomes much more dreadful as
there is no vaccine available for the disease till date. The virus is so contagious that it easily spreads
through the droplets present in the air and also can be transmitted through touching the surface of
material having the virus (Kraemer et al.,2020; Bai et al., 2020). In most of the cases it has been
found that the coronavirus is fatal for people with older age group, young children’s and individuals
who are already suffering from some disease or having very low immunity. Never the less in some
cases it has been found that nobody is immune to the dreadful virus and almost everybody across all
age groups can be infected with the virus and in worst circumstances can lead to the death of the
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patient (Bender, 2020; Meng, Hua, & Bian, 2020). The current prevailing situation has created a lot
of lot panic and fear among the people related to their health (Remuzzi & Remuzzi, 2020; Anderson
et al., 2020). The pandemic has pressed the panic button around the world considering the
vulnerability of the disease (Paules et al., 2020). Nobody around the world is immune to the
infectious virus and the situation becomes more worrisome as till date no vaccine is available to cure
the disease.
The pandemic has created a lot of panic around the world among people regarding the risk
related to their health from coronavirus (Wu et al., 2020). According to Guerrieri et al, (2020) the
evolution and spread of the pandemic has been so fast that within no time the disease has infected
people around most countries of the world. Considering the spread of disease at an alarming rate and
no vaccine available, the government of India has imposed a complete lockdown in the country from
mid of March 2020. The lockdown imposed by government pertains to stopping of all economic and
social activities except the activities dealing with essential services. During the lockdown the
government has imposed complete restriction on movement of individuals except for those who are
dealing with essential services. The lockdown restriction were also applicable on education sector,
which means all educational institution were closed from 23

rd

March 2020 leading the education

sector to stop all their activities. The restriction has made all students and teachers to stay at home in
order to protect themselves from the deadly virus. The restriction has forced many students pursuing
higher education to return to their native places. The steps have been taken by government as
preventive measures in order to protect students, scholars and teachers from the fatal virus (Perienen
& Al Sultan, 2020).
Education sector is considered as the backbone of every nation and contributes towards
growth and development of that nation (Okendu, 2012; Wheeler, 2010; Thomas, 2007). India is an
educationally rich country. The education sector in general and management institutes in particular of
India are rated very high and considered among the best around the world. The management schools
in India have seen an exponential growth from the past few decades. This is the main reason that
many students from different countries have taken admission in management educational institutes of
India to seek management education (Jagadeesh, 2000). Subbarayudu & Mouli, (2012) have argued
that management institutes play a greater role in not only imparting theoretical knowledge but also
developing problem solving skill sets pertaining to the global market scenario. The management
institutes are considered as the lifeline of any country as they produce skilled managers who
contribute in economic development of the country. Considering the restriction, the education sector
in general and management institutes in particular are the one which are badly hit. Education sector is
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worst affected after the lockdown as all education related activities have been stopped due to which
students been the most severely affected. Many students were in their last semesters waiting for their
semester to end and join their respective jobs. The current pandemic situation has created an
environment of fear in which most severely affected ones are the students. The pandemic has brought
the students under lot of stress which has gripped them with fear of their uncertain future. The
vulnerability of the disease with no vaccine available has further left future of many students in
gloom.
The use of digital mode of modus operandi followed by teaching institutions has not only
made teaching possible in these difficult times but also has relieved a majority of students from the
stress regarding fear related to completion of studies and their future (Sintema, 2020). The rise of
digital tools in learning has made many to believe that education is going to take a new turn in the
coming decades. With every passing day the situation is becoming worse and the spread of virus in
increasing at a very alarming rate. The government and policy makers with help of teachers have
urged students to adopt and learn digital tools for learning (Xia, 2020). Further all students have been
informed that teaching as well as research would be conducted by online mode. This was done in
order to ensure that students stay safe at home and in the meantime also do not miss out on their
studies and learn while staying at home. The use of digital tools in learning have been used and
proposed from many decades to enhance effective teaching learning interface (Usak et al., 2020). The
current pandemic situation has superimposed the thought and made the present generation to believe
and consider it as an alternative to continue teaching learning process in the present pandemic
situation. Today in the current situation when whole world is fighting with coronavirus and trying to
survive the pandemic, education is the one which holds key in defeating the deadly virus and gives a
ray of hope to all (Bao, 2019). Digital platform in education is playing a key role and turning out to
be the one which helps in creating an atmosphere of positive learning, and innovativeness. Learning
through digital platform has made teaching learning process to be more effective in the current
pandemic situation which is helping the nation stay on track and keep on moving ahead on the path of
development.
1.1 Theoretical Framework
Digital learning has been into practice from the past so many decades. The use of digital
technology in education has been very useful for imparting knowledge. Many studies have firmly
supported the view regarding use of technology to make teaching- learning process more effective
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(Gueudet et al., 2012; Ruthven et al., 2009). The 21st century is considered as the age of technology
and no sector can grow without the use of new innovative tools in its field. Education sector is the
one which is among the first few sectors to recognize the importance of technological tools and
started implementing them while imparting learning. The references of digital learning in education
can be noticed from increase in usage of online learning in educational sector (Pierce&Ball, 2009).
The use of digital learning in management is on a rise around the globe and every single
management institute is practically implementing these tools to make the learning process more
effective. Many educationalists have stresses upon the importance of online mechanism of teaching
and suggested to inculcate these tools in their daily teaching mechanism (Trouche, 2004; Reed et al.,
2010). The Business schools of India which includes IIMs are ranked among the top business schools
of the world. UGC and AICTE have recommended use of digital tools in management learning to
enhance effectiveness and management institutes have been following this practice. The Indian
management institutes have been using digital tools to impart education from a very long time. The
main objective of management education is to impart business knowledge and inculcated leadership
skills to meet the needs of current market in global scenario. To keep a pace with growth taking place
around the globe technology holds the key. This has made all management institutes to have
integration of digital tools while imparting teaching (Arthur et al., 2012). According to Gill &
Lashine (2003) management institutes are known for using innovative digital tools in their
teaching – learning process to enhance effectiveness in delivery.
Integration of digital tools in leaning pose opportunity for the teacher in which the teacher
needs to exploit the opportunity of digital learning mechanism and make teaching more effective and
interactive. Many researchers (Borba & Llinares, 2012; Doorman et al., 2012) have argued that the
skilled teachers who are adopting digital tools in their daily learning mechanism feel much more
satisfied with usage of tools. The teachers also feel that the digital tools had made teaching learning
process much easier and effective and they are also of the view that by usage of digital technology the
students have also generated interest in the teaching learning process. According to Reed et al (2010)
the use of digital technology have made the teaching learning process much more interactive and
students also pay keen attention while imbibing knowledge through use of new innovative
technological tools.
Many previous studies have suggested that effective learning can be enhanced by using
technological knowledge, pedagogical knowledge and content knowledge in an integrated manner
(Adler, 2000; Cox & Graham, 2009). In a study by Mishra & Koehler (2006) it has been studied that
the components of TPACK model help in enhancing the effectiveness of learning when used in an
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integrated manner. The components of TPACK model include technological knowledge, pedagogical
knowledge and content knowledge. According to Voogt et al., (2013) the deep knowledge of the
subject along with its practical implication superimposed with technical know-how related to the
topic enhances the effectiveness of delivery of topic and is better understood by the students.
Researchers have further supported the view of usage of digital technology to make the learning
process more effective and satisfying (Ruthven et al., 2009). In the 21st century the usage of digital
tools are considered most essential and important while imparting effective learning outcome. The
digital learning platforms are the current need of the new generation in order to stay with the pace of
the growth around the globe. The growth in education sector is also linked with the innovative use of
digital technology in teaching- learning interface.
Considering the current pandemic situation and also safeguarding the interest of the students
the education sector has come up with new innovative tools in which the educationalists have
resorted to online mode of imparting education (Lee & Tsai, 2010). The use of digital resources in
teaching has been the new high which is the need of the current pandemic situation (Iwai, 2020). The
digital resources were in usage by teachers and students from quite a long time but the current
situation has enhanced its importance and also encouraged to use them more often and in more
innovative way. Innovative teaching through digital resources has been found to be more effective in
the present scenario.
In the prevailing current pandemic situation in order to prevent the spread of coronavirus all
education related activities have been closed and advised to operate the mechanism of work from
home (Baker et al., 2020; Gossling et al., 2020). The usage of digital tools like online classrooms,
online mode for delivering lectures and interactions, digital mode of assessment and grading of
students etc.. becomes much more important in the current pandemic context. The digital mode of
learning or online learning has becomes the only hope in imparting education in the prevailing
situation. The government of India has also advised to close all educational institutes and issued
SOP’s regarding imparting education through online mode. The current pandemic situation enhances
the role of digital tools in learning and makes it much more important to gain knowledge of these
tools so that process of learning does not stop. The use of digital tools during the current pandemic-19
situation has revolutionised the education sector and the reforms had made the policy makers to
understand that collaborative usage of technological tools can enhance the effectiveness in teaching.
The digital learning mode has become the lifeline in these difficult times in imparting education to
each and every student. The current research study tries to develop a relationship among
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technological knowledge, content knowledge and pedagogical knowledge and how these variables
through integration of digital technology enhance effectiveness in learning.
1.2 Proposed Model and Hypotheses
The study tries to nullify the research gaps of earlier researches and formulate a relationship
between variables in enhancing effective learning outcome through integration of digital technology.
According to Shulman (1986) it has been predicted that content knowledge along with pedagogical
knowledge enhances the effectiveness of teaching. He further stated that content knowledge with
practical implication of the subject makes teaching more effective. In many studies (Even & Ball,
2009; Sahin, 2011; Koh et al., 2010), the authors have stressed upon the need of use of technological
skills to enhance teaching-learning relationship. The TPACK model further defines that effective
learning can be delivered through amalgamation of technological knowledge, pedagogical knowledge
and content knowledge (Celik et al., 2014). Voogt et al. (2013) have further stated that use of
innovative tools of learning engages the students in more efficient manner and students are more
satisfied after the teaching-learning process. Pierce & Ball (2009) have also stated that teachers own
skill and knowledge through digital platform makes students much more contented and satisfied. In
another study by Gueudet & Trouche (2009) it has been stated that use of technological tools
enhances the interaction among students, reduces the time constrain and makes the learning much
simpler, easier and appropriate. Cox & Graham (2009) in their study have stressed on use of
software’s and other technological tools related to the subject to enhance the attractiveness towards
the subject. They have further stated that use of technological tools further enhance acceptance of
teacher among students and students are also more interactive and confident while using these tools.
The study taking a leap from the previous researches tries to establish a relationship among
technological knowledge, content knowledge, pedagogical knowledge through integration of digital
technology. The study after establishing relationship between all the variables states that
effectiveness in learning outcome can be enhanced if all the variables are used in integration through
digital mode of interface. The study further states in current COVID-19 pandemic digital interface
become much more important and essential while delivering effective learning. Based on research
objectives following hypotheses have been formulated.
H1 :

Technological

Knowledge,

Content

Knowledge

and

Pedagogical

Knowledge

Significantly effects Digital Technology Integration.
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H2: Digital Technology Integration has positive effect on Effective Learning Outcome.
The study finally proposes a model to enhance effective learning outcome based on linkage
between the constructs (Figure 1).

Figure 1 - Proposed Framework of Digital Technology Integration

2. Methodology
The data for the study has been collected through circulation of web based questionnaire
among management teachers of colleges and universities from different regions of India. In the
current pandemic situation convenient sampling technique has been found most appropriate and used
for collecting the data for the study. 374 questionnaires from the respondents have been found valid
as no physical interaction was possible with respondents in the current prevailing conditions. The
study comprised of using a structured questionnaire developed to study the framework of digital
technology integration in imparting effective learning outcome.
The questionnaire was divided into two sections: section A comprised of demographic profile
of respondents in which it was found that 69.79% population belonged to male category and 30.21%
to female category. Further it was studies that out of the total respondents 72.46% were post
graduates and rest 27.54 % were PhD’s. Section B of the questionnaire dealt with study of constructs
which are Technological knowledge, Content Knowledge, Pedagogical Knowledge, Digital
Technology Integration and Effective Learning Outcome. The scales used for the study were adapted
from Archambault et al., (2010), Koehler & Mishra (2008), Graham et al., (2012), Schmidt et al.,
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(2009), Lin et al., (2013), Angeli & Valanides (2009), Xu et al., (2013), Graham et al., (2009), Hong
& Stonier (2015), Koehler et al., (2007) and Chai et al., (2010) with certain changes that suited the
current research. All the items were studied using five- point likert scale as the measurement tool.
The tool used for administering data was SPSS software.

3. Data Analysis and Results
The data collected through structured questionnaire for the study was first administered to
cronbach alpha test to see reliability of scales used in the research. The results from cronbach alpha
test calculated were .739 for Technological Knowledge, .704 for Content Knowledge, .697 for
Pedagogical Knowledge, .793 for Digital Technology Integration and .807 for Effective Learning
Outcome. The results calculated predict the data used in the research to be reliable and valid.

3.1. Factor Analysis
The study was further administered to EFA to reduce the data into different factors. On
applying EFA to data the KMO value comes out is .821. The high KMO value shows that the data is
appropriate for applying factor analysis. The results of EFA show that the data can be categorized
into five factors which are Technological Knowledge, Content Knowledge, Pedagogical Knowledge,
Digital Technology Integration and Effective Learning Outcome. The results of EFA also show that
the factors extracted from EFA leads to explaining 72.37% of variance. After applying EFA the next
step is to confirm the factors obtained which is done by applying CFA. The results show that all the
factors obtained have been found valid for formulation of the model as shown in table 1.
Table 1 - Confirmatory Factor Analysis & Construct Measures
Constructs
Technological
Knowledge
Content
Knowledge
Pedagogical
Knowledge
Digital
Technology
Integration
Effective
Learning
Outcome

Retained Items
TK1: The technologies I use enhance teaching learning process.
TK2: I use technology in teaching and enriching student’s technical knowledge.
TK3: I use updated technology while teaching.
CK1: I am concerned that student should get deep understanding of the topic.
CK 2: I try to gather as much as information regarding the topic before delivering it.
CK3: I also use digital sources to gather content knowledge regarding the subject to be taught.
PK1: I prefer involvement of students to make them understand the implication of the subject.
PK2: I utilize my skills to make teaching more interactive and interesting.
DTI1: Digital tools enhance effectiveness of learning.
DTI 2: I mostly use digital tools while teaching students.
DTI3: Digital tools have made teaching learning process much easier and simpler.
EL1: Digital tools are only mode of teaching in current and future prospects.
EL2: Digital mode of teaching has made learning process and grading of students much easier and efficient.
EL3: New innovations in digital learning have made learning more students friendly and effective in current
pandemic scenario.

FL/SRW
.793
.802
.678
.759
.821
.701
.788
.743
.699
.778
.781
.748
.814
.832

Sig.
***
***
***
***
***
***
***
***
***
***
***
***
***
***

FL= Factor Loading; SRW= Standardized Regression Weight
*** mean significance < .05
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3.2. Correlation Matrix
The correlation between different constructs of the study has been studied through correlation
matrix. The correlations between variables have been found to have a significant and positive
correlation between factors extracted as shown in Table 2.
Table 2 - Correlation Matrix

Constructs

Technological

Technological Content

Pedagogical Digital

Effective

Knowledge

Knowledge

Technology

Learning

Integration

Outcome

Knowledge

1

Knowledge
Content Knowledge

.575

1

Pedagogical Knowledge

.482

.407

1

Digital Technology

.681

.611

.558

1

.593

.413

.497

.718

Integration
Effective Learning

1

Outcome

3.3. Impact Assessment Analysis
To study the impact assessment between the variables the factors were administered through
regression analysis. Firstly the cause and effect relationship was analysed between Technological
knowledge, Content Knowledge, Pedagogical Knowledge and Digital Technology Integration. To
analyse the impact the factors were studied through regression analysis and it was found that
Technological knowledge, Content Knowledge and Pedagogical Knowledge possess a positive and
significant relationship while predicting Digital Technology Integration. The results calculated from
regression analysis show that adjusted R2 value comes out to be .719 which shows that 71.9% Digital
Technology Integration can be predicted through Technological knowledge, Content Knowledge and
Pedagogical Knowledge.
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Based on the analysis following regression equation has been formulated to see the effect of
Technological knowledge, Content Knowledge and Pedagogical Knowledge on Digital Technology
Integration.
DTI = 2.141 + .508 (TK) + .467 (CK) + .409 (PK)
Where: DTI =

Digital Technology Integration

TK = Technological Knowledge
CK =

Content Knowledge

PK = Pedagogical knowledge
Furthermore the study was also administered to study the impact assessment analysis between
Digital Technology Integration and Effective Learning Outcome. On applying regression analysis it
was found that Digital Technology Integration positively influence in predicting Effective Learning
Outcome. The results calculated show that adjusted R2 value comes out to be .647 which shows that
64.7% Effective Learning Outcome can be predicted through Digital Technology Integration.
Based on regression analysis following equation has been formed to study the effect of Digital
Technology Integration on Effective Learning Outcome:
ELO = 1.518 + .737 (DTI)
Where: ELO= Effective Learning Outcome
DTI = Digital Technology integration
3.4 Structural Equation Model
The final fit of the proposed model has been developed through SEM AMOS to formulate the
framework for Digital Technology Integration as shown in Fig.2. The analysis of the model
formulated has been found appropriate and fit with CMIN/DF= 2.137, GFI= .908, AGFI= .926,
CFI= .909 and RMSEA= .038. All the parameters of goodness of fit (GFI, AGFI & CFI) are found to
have higher value than .9 indicating model to be appropriate also RMSEA is below than .05 which
further supports the model to be fit. Thus it can be concluded from the results formulated that the
proposed model can be used to enhance effective learning outcome in teaching.
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Figure 2 - Framework of Digital Technology Integration

TK = Technological Knowledge, CK = Content Knowledge, PK = Pedagogical Knowledge,
DLI = Digital Technology Integration and ELO= Effective Learning Outcome.

4. Results and Implication
The results of factor analysis have summarised and reduced the data into five factors which
are Technological Knowledge, Content Knowledge, Pedagogical Knowledge, Digital Technology
Integration and Effective Learning Outcome. The results further depict that the factors extracted from
EFA leads to explaining 72.37% of variance. The study was further administered to regression
analysis to study the impact assessment analysis between the variables. The results of regression
analysis show that 71.9% Digital Technology integration can be predicted through Technological
knowledge, Content Knowledge and Pedagogical Knowledge. Furthermore the results of regression
predict that 64.7% of Effective Learning Outcome can be enhanced through Digital Technology
Integration. The study also formulates a framework of Digital Technology integration which predicts
that digital mode of teaching enhances effective learning in current pandemic as well as future
scenario.

ISSN: 2237-0722
Vol. 11 No. 2 (2021)
Received: 20.02.2021 – Accepted: 02.04.2021

11

The study pose a challenge as well as opportunity for the teachers in imparting learning
orchestrated with digital technology in current pandemic situation. The study also predicts that
innovative use of digital technology make teaching-learning process more interactive and much more
effective. Results also suggest that teachers firmly believe that teaching through digital platform
makes learning process more interactive and effective as compared to the traditional ones. The use of
digital technology has also made grading of students easy and convenient for teachers while staying
at home. In current scenario when all education institutes are closed, virtual mode of learning has
came as a blessing and ensured that student continue their studies while staying safe at home. The
policy makers also believe and suggest that use of innovative digital technology is much needed for
growth of education sector. The study also suggest that virtual mode of teaching would revolutionise
education sector, increase mass coverage and make it more student friendly. Technology innovation
is considered as key to success for growth and development of nation. The current pandemic-19 has
further made all educationalists to think and consider on more usage of digital technology to enhance
effectiveness in teaching-learning process.

5. Conclusion
The paper tries to answer the most difficult question of current scenario, which is how to
impart education to students in current pandemic situation when every activity including education
sector is closed to protect individuals form threat of coronavirus. Digital mode of learning has been
predicted as the probable answer for imparting education in current pandemic situation. The study
firmly believes that use of digital technology in imparting education not only makes
teaching – learning process possible in present situation but also reduces the stress of students
regarding their future from closure of education institutes. The digital technologies have converted
the classes into virtual classroom which is appreciated by the student’s fraternity. The use of digital
technology has made the teaching learning process more interactive and enhanced the level of
satisfaction among students. The findings of the study suggest that adoption of digital tools in current
pandemic scenario is best possible way of imparting education. As no vaccine to the virus is available
and nobody knows how long the situation would prevail, so digital mode of learning in imparting
education becomes more important. The outcome of the study suggests that digital technology should
be used on regular basis even if the pandemic is over to enhance effectiveness in teaching. The
outcome of the study comes with a scope for future researchers to consider virtual mode of learning
as important part of their learning module to enhance effectiveness.
ISSN: 2237-0722
Vol. 11 No. 2 (2021)
Received: 20.02.2021 – Accepted: 02.04.2021

12

References
Adler, J. (2000). Conceptualising resources as a theme for teacher education. Journal of Mathematics
Teacher Education, 3, 205–224.
Anderson, R.M., Heesterbeek, H., Klinkenberg, D., & Hollingsworth, T. D. (2020). How will
country-based mitigation measures influence the course of the COVID-19 epidemic?. The
Lancet, 395(10228), 931-934.
Angeli, C., & Valanides, N. (2009). Epistemological and methodological issues for the
conceptualization, development, and assessment of ICT–TPCK: Advances in technological
pedagogical content knowledge (TPCK). Computers & education, 52(1), 154-168.
Archambault, L.M., & Barnett, J.H. (2010). Revisiting technological pedagogical content knowledge:
Exploring the TPACK framework. Computers & Education, 55(4), 1656-1662.
Arthur, S.J., Hisrich, R.D., & Cabrera, A. (2012). The importance of education in the entrepreneurial
process: a world view. Journal of Small Business and Enterprise Development, 19(3), 500-514.
Bai, Y., Yao, L., Wei, T., Tian, F., Jin, D. Y., Chen, L., & Wang, M. (2020). Presumed asymptomatic
carrier transmission of COVID-19. Jama, 323(14), 1406-1407.
Baker, S.R., Bloom, N., Davis, S.J., & Terry, S.J. (2020). Covid-induced economic uncertainty (No.
w26983). National Bureau of Economic Research.
Bao, W. (2019). Bridging the gap between research and practice: Identifying high-impact educational
practices for Chinese undergraduate education. Peking University Education Review, 1, 105–129.
Bender, L. (2020). Key messages and actions for COVID-19 prevention and control in
schools. Education in Emergencies UNICEF March.
Borba, M., & Llinares, S. (Eds.) (2012). Online mathematics education: overview of an emergent
field of research. ZDM- The International Journal on Mathematics Education, 44(6), 697-704.
Celik, I., Sahin, I., & Aktürk, A.O. (2014). Analysis of the relations among the components of
technological pedagogical and content knowledge (TPACK): A structural equation model. Journal of
Educational Computing Research, 51(1), 1-22.
Chai, C.S., Koh, J.H.L., & Tsai, C.C. (2010). Facilitating preservice teachers' development of
technological, pedagogical, and content knowledge (TPACK). Journal of Educational Technology &
Society, 13(4), 63-73.
Cox, S., & Graham, C.R. (2009). Diagramming TPACK in practice: using an elaborated model of the
TPACK framework to analyze and depict teacher knowledge. TechTrends, 53(5), 60–69.
Doorman, M., Drijvers, P., Gravemeijer, K., Boon, P., & Reed, H. (2012). Tool use and the
development of the function concept: from repeated calculations to functional thinking. International
Journal of Science and Mathematics Education, 10(6), 1243–1267.
Even, R., & Ball, D.L. (Eds.) (2009). The professional education and development of teachers of
mathematics. The 15th ICMI Study. New ICMI Study Series, Vol. 11. New York/Berlin: Springer.
Gill, A., & Lashine, S. (2003). Business education: A Strategic market-oriented focus. The
International Journal of Educational Management, 17(5), 188-194.
Gossling, S., Scott, D., & Hall, C.M. (2020). Pandemics, tourism and global change: a rapid
assessment of COVID-19. Journal of Sustainable Tourism, 1-20.
ISSN: 2237-0722
Vol. 11 No. 2 (2021)
Received: 20.02.2021 – Accepted: 02.04.2021

13

Graham, C.R., Borup, J., & Smith, N.B. (2012). Using TPACK as a framework to understand teacher
candidates' technology integration decisions. Journal of Computer Assisted Learning, 28(6), 530-546.
Graham, C., Cox, S., & Velasquez, A. (2009, March). Teaching and measuring TPACK development
in two pre-service teacher preparation programs. In Society for Information Technology & Teacher
Education International Conference (pp. 4081-4086). Association for the Advancement of
Computing in Education (AACE).
Guerrieri, V., Lorenzoni, G., Straub, L., & Werning, I. (2020). Macroeconomic Implications of
COVID-19: Can Negative Supply Shocks Cause Demand Shortages? (No. w26918). National Bureau
of Economic Research.
Gueudet, G., & Trouche, L. (2009). Towards new documentation systems for mathematics teachers?.
Educational Studies in Mathematics, 71(3), 199–218.
Gueudet, G., Pepin, B., & Trouche, L. (Eds.). (2011). From text to 'lived' resources: Mathematics
curriculum materials and teacher development (Vol. 7). Springer Science & Business Media.
Hong, J. E., & Stonier, F. (2015). GIS in-service teacher training based on TPACK. Journal of
Geography, 114(3), 108-117.
Iwai, Y. (2020). Online Learning during the COVID-19 Pandemic: What do we gain and what do we
lose when classrooms go virtual?. Scientific American.
Jagadeesh, R. (2000). Assuring quality in management education: the Indian context. Quality
assurance in education, 8(3), 110-119.
Koehler, M. J., & Mishra, P. (2008). Introducing TPCK. Handbook of technological pedagogical
content knowledge (TPCK) for educators, 1(1), 3-29.
Koehler, M. J., Mishra, P., & Yahya, K. (2007). Tracing the development of teacher knowledge in a
design seminar: Integrating content, pedagogy and technology. Computers & Education, 49(3),
740-762.
Koh, J.H.L., Chai, C.S., & Tsai, C.C. (2010). Examining the technological pedagogical content
knowledge of Singapore pre‐service teachers with a large‐scale survey. Journal of Computer Assisted
Learning, 26(6), 563-573.
Kraemer, M.U., Yang, C.H., Gutierrez, B., Wu, C.H., Klein, B., Pigott, D.M., & Brownstein, J. S.
(2020). The effect of human mobility and control measures on the COVID-19 epidemic in
China. Science, 368(6490), 493-497.
Lee, M.H., & Tsai, C.C. (2010). Exploring teachers’ perceived self efficacy and technological
pedagogical content knowledge with respect to educational use of the World Wide
Web. Instructional Science, 38(1), 1-21.
Lin, T.C., Tsai, C.C., Chai, C.S., & Lee, M.H. (2013). Identifying science teachers’ perceptions of
technological pedagogical and content knowledge (TPACK). Journal of Science Education and
Technology, 22(3), 325-336.
Meng, L., Hua, F., & Bian, Z. (2020). Coronavirus disease 2019 (COVID-19): emerging and future
challenges for dental and oral medicine. Journal of Dental Research, 99(5), 481-487.
Mishra, P., & Koehler, M.J. (2006). Technological pedagogical content knowledge: A framework for
teacher knowledge. Teachers college record, 108(6), 1017-1054.

ISSN: 2237-0722
Vol. 11 No. 2 (2021)
Received: 20.02.2021 – Accepted: 02.04.2021

14

Okendu, J. (2012). The influence of instructional process and supervision on academic performance
of secondary school students of River State, Nigeria. Academic Research International Journal, 3(1),
147-151.
Paules, C.I., Marston, H.D., & Fauci, A.S. (2020). Coronavirus infections—more than just the
common cold. Jama, 323(8), 707-708.
Perienen, A., & Al Sultan, A.A. (2020). Teaching Attitude, Is A Psychological Tendency of Teachers
Towards Students, Teaching Process and Relative Teaching. EURASIA Journal of Mathematics,
Science and Technology Education, 16(6), em1845.
Pierce, R., & Ball, L. (2009). Perceptions that may affect teachers’ intention to use technology in
secondary mathematics classes. Educational Studies in Mathematics, 71(3), 299–317.
Reed, H.C., Drijvers, P., & Kirschner, P.A. (2010). Effects of attitudes and behaviours on learning
mathematics with computer tools. Computers and Education, 55(1), 1–15.
Remuzzi, A., & Remuzzi, G. (2020). COVID-19 and Italy: what next? The Lancet, 395, 1225–1228.
Ruthven, K., Deaney, R., & Hennessy, S. (2009). Using graphing software to teach about algebraic
forms: A study of technology-supported practice in secondary-school mathematics. Educational
Studies in Mathematics, 71(3), 279–297.
Sahin, I. (2011). Development of survey of technological pedagogical and content knowledge
(TPACK). The Turkish Online Journal of Educational Technology, 10(1), 97-105.
Schmidt, D.A., Baran, E., Thompson, A.D., Koehler, M.J., Mishra, P., & Shin, T. (2009).
Technological pedagogical content knowledge (TPACK): the development and validation of an
assessment instrument for pre-service teachers. Journal of Research on Technology in Education,
42(2), 123–149.
Shulman, L.S. (1986). Those who understand: knowledge growth in teaching. Educational
Researcher, 15(2), 4–14.
Sintema, E.J. (2020). Effect of COVID-19 on the performance of grade 12 students: Implications for
STEM education. Eurasia Journal of Mathematics, Science and Technology Education, 16(7),
em1851.
Subbarayudu, Y., & Mouli, G.C. (2012). Renovating the Indian management education through
effectual teaching and erudition schema. Ithihas-The Indian Journal of Management, 2(4), 5-11.
Thomas, H. (2007). Business school strategy and the metrics for success. Journal of Management
Development. 26(1), 33-42.
Trouche, L. (2004). Managing complexity of human/machine interactions in computerized learning
environments: guiding students’ command process through instrumental orchestrations. International
Journal of Computers for Mathematical Learning, 9, 281–307.
Usak, M., Masalimova, R.A., Cherdymova, I.E., & Shaidullina, R.A. (2020). New playmaker in
science education: Covid-19. Journal of Baltic Science Education, 19(2), 180-185.
Voogt, J., Fisser, P., Pareja Roblin, N., Tondeur, J., & Van Braak, J. (2013). Technological
pedagogical content knowledge—a review of the literature. Journal of Computer Assisted Learning,
29(2), 109–121.
Wheeler, C., Erhart, L., & Jehn, M. (2010). Effect of school closure on the incidence of influenza
among school -age children in Arizona. Public Health Reports, 125(6), 851-859.

ISSN: 2237-0722
Vol. 11 No. 2 (2021)
Received: 20.02.2021 – Accepted: 02.04.2021

15

Wu, J.T., Leung, K., & Leung, G.M. (2020). Now casting and forecasting the potential domestic and
international spread of the 2019-nCoV outbreak originating in Wuhan, China: a modelling study. The
Lancet, 395(10225), 689-697.
Xia, J.P. (2020) Teaching for student learning: Exploration of teaching strategies based on
protocol-guided learning. Sci Insigt Edu Front, 5(1), 451-467.
Xu, P., Liu, Y. H., Wang, Y. N., & Zhang, H. (2013). The Status Quo and Enlightenment of Overseas
Research on Measurement of Technological Pedagogical Content Knowledge (TPACK). e-Education
Research, 12, 98-101.

ISSN: 2237-0722
Vol. 11 No. 2 (2021)
Received: 20.02.2021 – Accepted: 02.04.2021

16

