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Abstract 

The COVID-19 pandemic influenced all sectors of society, in particular, the 

education sector worldwide. The higher education commission (HEC) of Pakistan 

issued guidelines to its affiliated universities to shift their learning approaches 

from face-to-face to online. The e-learning infrastructure was not available in 

traditional universities in Pakistan. Higher education institutions also did not 

prepare their teachers to face an emergency like the COVID-19 pandemic. Higher 

education students also did not have e-learning experience. Therefore, it was a 

difficult task to shift three million higher education students from face-to-face to 

online learning approaches overnight. However, the accessibility of mobile 

phones, the internet, and social media emerged as sources of learning technologies 

for higher education students. The researcher operationalized mobile learning, 

social media based-learning, and open educational resources as emerging learning 

technologies in this doctoral dissertation. This research has focused on the 

acceptance of emerging learning technologies among higher education students 

during the COVID-19 pandemic in Pakistan. This doctoral dissertation is a 

compendium of four research articles. Article 1 studied mobile learning 

acceptance among pre-service teachers. Its theoretical framework was based on 

the unified theory of acceptance and use of technology (UTAUT). Article 2 

studied the influence of the different cultural levels on the behavior of pre-service 

teachers towards open educational resources. Its theoretical framework was based 

on the theory of planned behavior. While article 3 studied the social media-based 

learning acceptance among higher education students. Its theoretical framework 

was based on the technology acceptance model. The aim of this doctoral 

dissertation was also to find out the influence of the acceptance of emerging 

learning technologies on the authentic leadership development, research 

competencies development, and research completion process of the higher 

education students. Article 3 also studied the influence of social media-based 

learning acceptance on authentic leadership development among higher education 

students. While article 4 studied the impact of social media tools on the research 

competencies and research completion process of the pre-service researchers 



 

during the COVID-19 emergency. Research articles adopted a survey approach to 

collect data from higher education students in Pakistan. Data were analyzed 

through symmetric and asymmetric approaches. It included covariance-based, 

structural equation modeling, partial least square structural equation modeling, 

and fuzzy set qualitative comparative analysis. This research dissertation provided 

knowledge in addition to previous literature; first pre-service teachers were ready 

to adopt M-learning, second pre-service teachers have positive intentions to use 

open educational resources, third higher education students accepted social media 

based-learning, fourth emerging learning technologies have influenced higher 

education students development as authentic leaders, fifth emerging learning 

technologies also helped pre-service researchers’ competencies development and 

research completion process during the COVID-19. This research project has 

practical implications for the higher education commission of Pakistan, and 

universities in a developing country like Pakistan to introduce emerging learning 

technologies-based instructional designs to continue teaching, learning, and 

research process during and post-crisis such as the COVID-19. It would help 

higher education students to emerge as authentic leaders during a crisis through 

emerging technologies. Future studies may be conducted to find out the emerging 

learning technologies adaptation process during the crisis.  

 
Keywords: COVID-19, emerging learning technologies, M-
learning, social media-based learning, open educational resources, 
higher education students, Pakistan 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

Kehittyvien oppimisteknologioiden hyväksyntä  

Vaikutus Pakistanin opettajaksi valmistuviin opettajiin COVID-19:n aikana. 

 

 
Abstrakti 

COVID-19-pandemia vaikutti kaikkiin yhteiskunnan osa-alueisiin, erityisesti 

koulutusalaan maailmanlaajuisesti. Pakistanin korkeakoulukomissio (HEC) antoi 

liittyneille yliopistoilleen ohjeet, joiden mukaan niiden on siirryttävä kasvokkain 

tapahtuvasta oppimisesta verkko-opetukseen. Pakistanin perinteisissä 

yliopistoissa ei ollut käytettävissä verkko-oppimisen infrastruktuuria. 

Korkeakoulut eivät myöskään valmistaneet opettajiaan COVID-19-pandemian 

kaltaiseen hätätilanteeseen. Myöskään korkeakouluopiskelijoilla ei ollut 

kokemusta verkko-opiskelusta. Siksi oli vaikea tehtävä siirtää kolme miljoonaa 

korkeakouluopiskelijaa yhdessä yössä kasvokkain tapahtuvasta oppimisesta 

verkko-opiskeluun. Matkapuhelimet, internet ja sosiaalinen media ovat kuitenkin 

nousseet korkeakouluopiskelijoiden oppimisteknologian lähteiksi. Tässä 

väitöskirjassa tutkija määritteli mobiilioppimisen, sosiaaliseen mediaan 

perustuvan oppimisen ja avoimet opetusresurssit nouseviksi 

oppimisteknologioiksi. Tässä tutkimuksessa on keskitytty uusien 

oppimisteknologioiden hyväksymiseen korkeakouluopiskelijoiden keskuudessa 

COVID-19-pandemian aikana Pakistanissa. Väitöskirja koostuu neljästä 

tutkimusartikkelista. Artikkelissa 1 tutkittiin mobiilioppimisen hyväksyntää 

opettajaksi opiskelevien keskuudessa. Sen teoreettinen viitekehys perustui 

teknologian hyväksymisen ja käytön yhtenäistettyyn teoriaan (UTAUT). 

Artikkelissa 2 tutkittiin eri kulttuuritasojen vaikutusta opettajaksi opiskelevien 

käyttäytymiseen avoimia opetusresursseja kohtaan. Sen teoreettinen viitekehys 

perustui suunnitellun käyttäytymisen teoriaan. Artikkelissa 3 puolestaan tutkittiin 

sosiaaliseen mediaan perustuvan oppimisen hyväksyntää 

korkeakouluopiskelijoiden keskuudessa. Sen teoreettinen viitekehys perustui 

teknologian hyväksymismalliin. Väitöskirjan tavoitteena oli myös selvittää uusien 

oppimisteknologioiden hyväksynnän vaikutusta korkeakouluopiskelijoiden 

autenttisen johtajuuden kehittymiseen, tutkimuksellisten valmiuksien 

kehittymiseen ja tutkimuksen loppuunsaattamisprosessiin. Siten, artikkelissa 3 

tutkittiin myös sosiaaliseen mediaan perustuvan oppimisen hyväksynnän 

vaikutusta korkeakouluopiskelijoiden autenttisen johtajuuden kehittymiseen. 

Artikkelissa 4 analysoitiin sosiaalisen median välineiden vaikutusta 

tutkijakoulutukseen valmistautuvien tutkijoiden tutkimuskompetensseihin ja 

tutkimuksen loppuunsaattamisprosessiin COVID-19-hätätilanteen aikana. 

Tutkimusartikkeleissa omaksuttiin kyselytutkimuslähestymistapa tietojen 

keräämiseksi Pakistanin korkeakouluopiskelijoilta. Tiedot analysoitiin 



 

symmetrisen ja epäsymmetrisen lähestymistavan avulla. Siihen sisältyi 

kovarianssiin perustuva, rakenteellinen yhtälömallinnus, osittainen pienimmän 

neliösumman rakenteellinen yhtälömallinnus ja sumeiden joukkojen laadullinen 

vertaileva analyysi. Tämä väitöskirjatutkimus tarjosi tietoa aikaisemman 

kirjallisuuden lisäksi; ensinnäkin opettajaksi opiskelevat olivat valmiita ottamaan 

käyttöön verkko-oppimisen, toiseksi opettajaksi opiskelevilla on myönteisiä 

aikomuksia käyttää avoimia opetusresursseja, kolmanneksi 

korkeakouluopiskelijat hyväksyivät sosiaaliseen mediaan perustuvan oppimisen. 

Lisäksi kehittyvät oppimisteknologiat ovat vaikuttaneet 

korkeakouluopiskelijoiden kehittymiseen autenttisiksi johtajiksi ja kehittyvät 

oppimisteknologiat auttoivat myös opettajaksi opiskelevien osaamisen 

kehittymistä ja tutkimuksen loppuunsaattamisprosessia opintojakson COVID-19 

aikana. Tällä tutkimushankkeella on käytännön vaikutuksia Pakistanin 

korkeakoulukomitealle ja Pakistanin kaltaisen kehitysmaan yliopistoille, jotta ne 

voivat ottaa käyttöön kehittyvään oppimisteknologiaan perustuvia opetusmalleja 

opetuksen, oppimisen ja tutkimusprosessin jatkamiseksi COVID-19:n kaltaisen 

kriisin aikana ja sen jälkeen. Se auttaisi korkeakouluopiskelijoita kehittyvän 

teknologian avulla nousemaan aidoiksi johtajiksi kriisin aikana. Tulevia 

tutkimuksia tulisi tehdä uusien oppimisteknologioiden sopeutumisprosessin 

selvittämiseksi kriisin aikana.  
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1 Introduction  

 

1.1 Background 

Education systems at all levels have been facilitated by the inclusion of emerging 

learning technologies for the last two decades. The COVID-19 pandemic caused 

to close the of worldwide educational institutions. It forced 1.4 billion learners 

and 60 million teachers to shift from the face-to-face learning approach to online 

learning (Mahmud et al., 2022). Educational technologies have shown much 

advancement during the last decade, it is a rough estimate that worldwide online 

learning will make the 330-billion-dollar mark in the coming few years (Dhingra 

et al., 2021). However, the applicability of the e-learning systems has remained 

under larger criticism due to lack of accessibility, inflexibilities, and many other 

issues. Researchers  (Ames & Burrell, 2017) have advocated for an educational 

framework based on equity, and more universal and minimum cost internet 

resources for all. In this view, countries that have an academic system based on 

inequitable academic resources would have disproportionate economic and social 

outcomes. The COVID-19 pandemic has worsened the equity gaps due to its effect 

on the teaching-learning process (Hough, 2022). The government of Pakistan 

established the Virtual University of Pakistan (VUP) to provide access to higher 

education in 2002. It is the only available university in Pakistan that is dedicated 

to e-learning in different disciplines. Nonavailability of e-learning infrastructure, 

insufficient e-books, and low-quality teaching preparedness in traditional learning 

universities for e-learning were the major problems of higher education in 

Pakistan during the COVID-19 emergency (Sarwar et al., 2020) while India also 

faced the same issues. Thousands of educational institutes were closed due to 

social distancing and thus limiting the virus's spread (Sintema, 2020). It was also 

a matter of serious concern for educational institutions to adopt new emerging 

technologies and available e-resources for the continuation of the teaching, 

learning, and research process during the emergency. Especially higher 

educational institutions in the context of developing countries like Pakistan those 

did not have dedicated e-learning resources, but they have opportunities to accept 

available technologies such as mobile phones, open educational resources, and 

web 2.0 technologies.  

Several new learning technologies have emerged in higher education with the 

growth of the internet, WIFI, mobile phones, and web 2.0. According to Bonk, 

(2016), emerging web 2.0 technologies have enabled learning more mobile, 

flexible, informal, hybrid, open, massive, multimedia-based (i.e., audio-visual), 
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collaborative, and activity-based. However, typical face-to-face classroom setups 

still exist but new learning technologies are challenging the status-quo of the 

brick-and-mortar type of classroom learning approaches. According to Lin et al., 

(2011) traditional e-mail checking on personal computer habits is replaced with 

instant messaging on WhatsApp, WeChat, Facebook messenger, submission of 

assignments on web 2.0 platforms, and access to open learning sources. These 

newly emerging innovative, localized, and tailormade learning environments 

require teachers to “effectively choose and use content-appropriate and multiple 

visual canonical representations … to promote students’ interpretation, 

understanding, explanation of, and even creation of representations”(Nichols et 

al., 2016). Researchers need new information literacy skills and research 

competencies to effectively adopt new learning technologies to facilitate their 

research completion process on time (Nichols et al., 2016). Keeping in view the 

importance of emerging learning technologies, this research has focused on the 

adoption of new learning technologies and their influence on prospective teachers’ 

and researchers’ development as future educational leaders. Therefore, I have 

studied the emerging learning technologies such as mobile learning, open 

educational resources, and social media-based learning adoption; and their 

influence on prospective teachers’ development as leaders to deal with the future 

crisis; as well as pre-service researchers’ development to get the benefit of 

emerging technologies in their research completion during a crisis such as 

COVID-19.  

1.1.1 Mobile learning readiness  

First, this research has studied mobile learning as an essential emerging 

learning technology. The educational process that involves learning through 

mobile devices is known as mobile learning (M-learning) (UNESCO, 2016). M-

learning can combine different learning technologies to facilitate learning 

anywhere and anytime . Researchers (Kim et al., 2013) found that teachers have 

the motivation to utilize mobile technologies to improve students’ learning 

process. It is also the advantage of M-learning that it provides learning 

opportunities to students outside of the classroom. According to researchers 

(Wang et al., 2009), M-learning helps in developing students’ interests to improve 

their learning process. They can share their problems with other students and 

teachers to find the solution in real-time. The use of WhatsApp groups and other 

social media platforms facilitates teachers to share subject contents and 

announcements related to the learning module. In general, students get the benefit 

of M-learning in developing a conversational experience through technology, 

finding solutions to their learning problems, promoting collaboration, information 

sharing, and improving their educational experiences (Al-Emran et al., 2016).  
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If we talk about the adoption of M-learning technologies during the COVID-

19 pandemic in the context of Pakistan, M-learning was considered the most 

viable option due to its accessibility in remote and far-flung areas of Pakistan. 

According to the Pakistan Telecommunication Authority (PTA, 2020), mobile 

phone usage increased from 5.02 million to 164 million during the last decade. 

Seventy-seven percent population of Pakistan has mobile phones. While there are 

seventy-five million broadband subscribers, and seventy-four million 3G and 4G 

subscribers. According to ASER (2019) report, sixty-eight percent of the 

population in remote areas have mobile phones. Forty-four percent of mobile 

phone users have WhatsApp accounts for communication, and sixty-seven percent 

of mobile phone users rely on text messaging in remote areas of Pakistan. Keeping 

in view, the accessibility of mobile phones everywhere in Pakistan, the availability 

of internet and broadband on phones, and social media use on mobile phones, this 

research project has considered it a source of emerging learning technology during 

the COVID-19 pandemic in the context of a developing country. Therefore, a 

study was conducted on the M-learning acceptance and readiness among pre-

service teachers in Pakistan during the COVID-19.  

1.1.2 Intentions toward Open Educational Resources 

Second, this research has studied open educational resources as another essential 

emerging learning technologies. The process of generating and sharing 

information is facilitated by advancements in new technologies. It made it easy 

for people to retrieve information resources free of charge and easy. Open 

educational resources (OERs) are a movement that emerged during 2000 when 

educationists realized that these sources are easily available, affordable, and 

accessible for students. Open educational resources are defined as the availability 

of educational resources with the support of emerging technologies for non-

commercial purposes (Altunoğlu, 2020). Organizations such as UNESCO worked 

to support the open educational resources movement by providing a standard and 

protection of learning materials through licenses (Thomas, 2017). Higher 

education institutions have also promoted to development, sharing, and use of 

educational resources in the teaching, learning, and research process (Bliss & 

Smith, 2017). Educationists introduced the 5R principles of “retain, reuse, revise, 

remix, and redistribute” to sustain OER (Tang, 2020). Open educational resources 

are considered as most powerful sources to solve educational problems such as 

reducing inequalities (Bliss & Smith, 2017). In traditional learning settings, where 

learning contents are accessible to few learners, OERs make sure that educational 

material should be accessible to all as an academic culture around the globe. It 

facilitates self-regulated learning (Göktaş, 2020). OERs are comprised of learning 

resources not only for learners but also support resources for teachers, as well as 

resources to make sure the quality of education (UNESCO, 2004). Teachers in 
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higher education have started to use open educational resources due to the move 

at supranational, national, institutional, professional, and individual levels. 

Teachers are an essential part of an educational system for the adoption of a 

culture of open access (Baas et al., 2019).  

Hofstede (1991) defined culture as “the mind’s collective programming that 

distinguishes the category of people or members of a group from another’’. Global 

open access culture is based on the philosophy that knowledge is a shared asset of 

humanity. Therefore, it should be available free of cost for everyone (UNESCO, 

2021). The open-access culture of higher education influences the behavior of the 

teachers and students to use OERs (Rohman et al., 2020). Different cultural layers 

interact with each other to influence an individual behavior for the use of OER, 

but it also depends on the subjective norms and values of the higher education 

organizations (Straub et al., 2002). Different ethnic, professional, and political 

groups in society may influence the subjective norms of individuals in higher 

education to use OER (Vuković, 2020). This research project has conducted a 

second study to find out the influence of different levels of culture, attitude, and 

perceived behavioral control of the pre-service teachers on their intentions to use 

OERs in developing countries like Pakistan.  

1.1.3 Social media-based learning adoption and influence  

Third, this research has viewed social media-based learning as another source of 

emerging technologies in higher education. Worldwide there are 4.62 billion 

social media users in 2022. The world has witnessed an increase of 10% (424 

million) of new social media users in 2022 as compared to 2021 (Kemp, 2022). I 

conducted this study in the context of Pakistan which has 71.70 million (32%) 

social media users in the total population (Kemp, 2022). Higher education has 

witnessed a paradigm shift in learning approaches during the last two years. 

Almost all educational institutes canceled face to face teaching-learning process 

and moved to remote learning through online resources or social media in March 

2020 as an attempt to prevent the spread of COVID-19. Mostly, traditional 

universities did not have available digital learning resources (Kundu & Bej, 2021). 

Therefore, social media such as WhatsApp, Zoom, YouTube, and Google Meet 

were utilized extensively to access students for online classes. The formal 

education system has not been opened for face-to-face learning during the 

academic year 2019–2020 in almost the whole world. However, the formal 

education system was restored progressively during 2021 but the use of new 

technologies such as social media has become a new norm.  

Pre-service teachers are students of higher education on the one hand and on 

other hand they torch the bearer of cultural and technological transformation to 

the next generation. Education and training of pre-service teachers for social 

media-based during emergencies have a long-lasting effect to prepare a breed of 
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teachers who have leadership qualities to deal not only with the current 

emergency, but they would prove an asset to carry educational process in any kind 

of emergency in future. Therefore, this research project has conducted studies on 

the adoption of social media-based learning as well as the influence of social 

media-based learning on future educational leadership development of the pre-

service teachers.  

Research is the backbone of higher education. Another essential aspect that 

this project has covered is the influence of the use of social media tools on research 

competencies development, and the research completion process of the pre-

service researchers during the COVID-19 emergency.  

1.2 Statement of the problem  

It was felt the need for this research due to three reasons; first, studies are 

available about the online learning acceptance and social media-based learning 

acceptance  (Dumpit & Fernandez, 2017) in normal situations. But there was a 

deficiency of research on emerging learning technologies such as mobile learning 

technologies, open educational resources, and social media-based learning 

acceptance during the pandemic crisis in a developing country like Pakistan. 

Second, most studies are limited to technology acceptance models. Higher 

education aims to develop prospective teachers as leaders, teachers, and 

researchers. Although, researchers have carried out leadership development 

studies mostly in face-to-face learning setups (Daniëls et al., 2019). Researchers 

have also provided literature review-based studies about the integration of 

technology acceptance theory with leadership theory. But there was a scarcity of 

empirical evidence to measure the influence of emerging learning technologies 

acceptance on leadership development. There was also a lack of research to 

understand the influence of emerging learning technologies on the research 

competencies development of the pre-service researchers for their research 

completed during the crisis. Third, researchers have used a survey-based approach 

for technology acceptance studies (Liu & Tao, 2022; Sophea et al., 2022). 

Previous technology acceptance studies provided symmetrical data analysis 

results which lack endorsements. Fuzzy set Comparative Qualitative Analysis 

(fsQCA) is an old asymmetrical technique for data analysis (Rasoolimanesh et al., 

2021). It is trending these days in management and marketing studies. There was 

a need for research to endorse symmetrical data analysis through asymmetrical 

data analysis in interdisciplinary research such as educational sciences, social 

media studies, and leadership.   
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1.3 Statement of purpose 

This research was aimed at finding out the higher education students’ 

acceptance of emerging learning technologies such as mobile learning, open 

educational resources, and social media-based learning in the context of a 

developing country like Pakistan. It was also the aim of the study to find out the 

influence of emerging learning technologies' acceptance on prospective teachers 

and researchers' leadership development, research competencies development, 

and research completion process during the COVID-19 pandemic. This research 

is a compendium of four studies. The target population of the studies was students 

enrolled in higher education institutions located in Pakistan. A quantitative 

research approach was adopted in this study. Three major statistical techniques 

such as partial least square structural equation modeling (PLS-SEM), covariance-

based structural equation modeling (CV-SEM), and fuzzy set qualitative 

comparative analysis (fsCQA) were applied to find out the results.  

1.4 Significance of the study  

This research is a knowledge addition to previous literature in five ways; first, 

it has discussed different forms of emerging technologies such as mobile learning, 

open educational resources, and social media-based learning in the context of 

developing countries such as Pakistan during the COVID-19 pandemic. Second, 

this research has applied versatile theories of technology acceptance such as the 

unified theory of acceptance and use of technology (UTAUT), theory of planned 

behavior (TPB), and technology acceptance model (TAM) in the adoption of 

emerging learning technologies. Third, this research has provided methodological 

addition by applying three major statistical techniques such as partial least square 

structural equation modeling (PLS-SEM), covariance-based structural equation 

modeling (CV-SEM), and fuzzy set qualitative comparative analysis (fsCQA). 

Fourth, this research has not only viewed the emerging technologies acceptance, 

but it has also studied the influence of emerging technologies' acceptance on 

leadership development and research competencies development of the pre-

service teachers and researchers. Fifth, this research has presented the integrated 

model of technology acceptance theory with leadership development.  

This research would be useful for higher education institutions to adopt 

emerging technologies to continue education during a crisis such as the COVID-

19. Especially, developing countries like Pakistan which has a scarcity of 

dedicated e-learning resources can utilize the availability of emerging learning 

technologies. Higher education policymakers, instructional designers, and teacher 

education institutes can design instructional strategies based on emerging learning 

technologies to make their teaching-learning process more effective. Research and 

innovation centers can use this research to design their learning resource centers 

based on emerging learning technologies and the training of novice researchers. It 
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would help them to enhance their research competencies and catalyze the research 

completion process during a crisis. This research would also help higher education 

institutions to produce future educational leaders to deal with future educational 

crises. Future studies can be conducted to adapt instructional strategies for the use 

of emerging learning technologies at different educational levels such as primary, 

secondary, and tertiary.   

1.5 Structure of the thesis 

First chapter: Introduction has covered the background of the study along with the 

different aspects of emerging technologies such as mobile learning acceptance, 

intentions toward open educational resources, social media-based learning 

adoption, and influence. The introduction chapter has also described the statement 

of the problem and purpose of the study.  

Second chapter: Theoretical framework has covered the theoretical 

frameworks of the study such as Unified Theory of Acceptance and Use of 

Technology (UTAUT), Theory of Planned Behavior (TPB), Technology 

Acceptance Model (TAM), Authentic Leadership Development (ALD), and 

Researcher’s Development Framework (RDF).  

Third chapter: Aims and research method described the aims of the study.  

Fourth chapter: It has mentioned the research design, population, and sample, 

instruments development, Instruments reliability and validity, and data analysis 

procedures. 

Fifth chapter: Data analysis described the results and findings of the research.  

Sixth chapter: Discussion and conclusions have discussed the findings of the 

research in the light of literature. It has also provided the knowledge addition, 

implications, limitations, and future research suggestions.  
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2 Theoretical framework 

It was the purpose of the research to find out about emerging learning 

technologies' acceptance in higher education students during the COVID-19 

pandemic. The research articles of my study adopted well-established theoretical 

frameworks of technology acceptance. For example, mobile learning acceptance 

and readiness were studied through the Unified theory of acceptance and use of 

technology (UTAUT), pre-service teacher’s intentions towards the use of OER 

were measured through the theory of planned behavior (TPB), social media-based 

learning acceptance was measured through technology acceptance model (TAM).  

It was also the purpose of the study to find out the influence of emerging 

learning technologies acceptance on higher education students’ leadership 

development as well as research competencies development and research 

completion process during a crisis. This research integrated the technology 

acceptance model with leadership development theory. While research 

competencies were measured through Vitae’s researcher development framework. 

I have discussed the theoretical frameworks used in research articles in the next 

sections.  

2.1 OER, cultural levels, and Theory of Planned Behavior 

The theory of planned behavior was used to understand the pre-service 

teacher’s intentions toward the use of open educational resources. It also studied 

the influence of different cultural levels on the intentions of the pre-service 

teachers to use OERs. Ajzen (1985) introduced the theory of planned behavior 

(TPB). TPB is an extension of the theory of reasoned action (TRA) (Hill et al., 

1977). TPB explains the behavioral intentions of humans as voluntary behavior. 

Ajzen (1985) described that TPB predicts a person’s tendency to do a specific act. 

A person’s attitude and subjective norms combine to decide to perform a certain 

act (Hill et al., 1977). The addition of the component of perceived behavioral 

control along with subjective norms and attitude shifted the TRA to TPB for a 

person’s decision to choose a certain act.  

It also studied the influence of different cultural levels on the pre-service 

teacher’s intentions. Ajzen (1985) gave the different levels of cultures to 

understand the technology and innovation adoption process. It was the novelty of 

research to replace subjective norms with different cultural levels. It combined the 

theory of planned behavior with different cultural levels to influence behavioral 

intentions towards the use of OERs.  
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2.1.1 Theory of Planned Behaviour (TPB) 

The theory of planned behavior measures the human behavior to perform a certain 

act (Ajzen, 1985). This theory was applied to understand certain behaviors related 

to individual choices, selections, and technology adoption (Ajzen, 1985). 

Intentions reflect a person’s motivational factors that influence the behavior and 

an individual effort to choose certain behavior. Previously, many studies used this 

theory to measure the behavioral intentions of individuals towards certain 

phenomena. For example, Smith-Turchyn & Richardson (2015) measured the 

nurse educator’s behavior towards instructional strategies for critical thinking 

development in nurse education students. Lee et al. (2010) used TPB to measure 

teachers’ intentions toward the use of computers for lesson planning. Mijares et 

al., (2017) used TPB for changing pedagogy and OER in higher education.  

The theory of planned behavior is comprised of three factors (Ajzen, 1985): 

perceived behavioral control, attitude, and subjective norms.  

Attitude is one of the essential components of the TPB. Attitude is a positive 

or negative assessment of the behavior to perform a certain act (Ajzen, 2020). A 

person’s expectations and value system are essential elements to describe attitude. 

Behavioral underpinnings are the subjective probability of the reactions, 

consequences, and experiences of a person that occurs if an individual 

demonstrates certain behavior. These behavioral underpinnings shape positive or 

negative thoughts or attitudes of a person towards behavior. Ajzen (2020) 

described that negative-positive expectations produce general behavior. Attitude 

is essential to developing an individual’s intentions for the use of OERs (Otto, 

2021). Therefore, attitude is considered an essential variable to measure the pre-

service teacher’s intentions to use OERs.  

Perceived behavioral control is the second essential component that influences 

an individual behavior in performing certain behavior (Ajzen, 2020). There is a 

direct relationship between an individual’s behavioral control and the probability 

to understand their intention.  The more control an individual would have over 

their behavior the more probability, it would have to attain intentions towards 

certain behavior (Fishbein & Ajzen, 2011). There may be many factors behind the 

formation of an individual’s behavioral control such as skills, time, money and 

resources. Behavioral control can also play a moderating factor role between 

attitude and subjective norms (Ajzen, 2020).  

Subjective norm is the third essential component that influences certain 

behavior of a person in TPB. It is perceived social pressure to act in a certain way 

or not (Ajzen, 1985). Subjective norms can be more explained as ‘injective’ and 

‘normative’. Injective norms represent whether the behavior of a person is 

approved by others whereas the normative norms represent the importance of 

performing certain behavior in a society. These ‘injunctive’ and ‘normative’ 

beliefs shape subjective norms. Cultural levels replaced the subjective norms in 

the research article (Fishbein & Ajzen, 2011). Culture influences the behavior of 
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a person (Parsons & Shils, 2017). Straub et al. (2002) described the different 

cultural layers that influence an individual’s behavior.  

Karahanna et al. (2011) described different levels of culture that influence an 

individual choice for the adoption of technology. These levels of culture include 

individual, professional, organizational, national, international, and supranational. 

However, “behaviors involving competence values are primarily influenced by 

professional, organizational, and group cultures” (Karahanna et al., 2011). Culture 

plays an essential role in the formation of technology use behavior (Straub et al., 

2002). Culture of openness matters in the adoption of open educational resources 

(Wiley, 2016). According to Krelja Kurelović, (2018) research, open access 

culture is influenced by the organizational, professional, and individual levels of 

culture. The personal level of culture may include an individual attitude towards 

OERs for knowledge sharing. The professional level of culture promotes open 

access to science and education to bring changes in pedagogical practices. The 

practice of open sharing of knowledge is an organizational value at the 

organizational level of the culture. Kurelović (2018), while living in the frame of 

these cultural levels, open-access culture influences OER use behavior. Because 

it affects the intention to use OER. The research paper also discussed the 

organizational, professional, and personal levels of cultural influence on intention.  

The intention is the fourth essential component of the TPB to describe the 

behavior of a person (Fishbein & Ajzen, 2011). TPB narrates intention formation 

as a result of its antecedents such as subjective norms, attitude, and perceived 

behavioral control and without antecedents. This research has integrated the 

cultural levels in the antecedents of the intention formation for OER use behavior.  

2.2 Social media learning and Technology Acceptance 
Model (TAM) 

This research used the technology acceptance model (TAM) (Davis, 1989) model 

to understand social media-based learning acceptance. TAM suggests the effect 

of perceived ease of use, and perceived use on an individual’s intentions for using 

certain technology. These components define the behavioral intent, which affects 

the usage behavior of the technology. 

2.2.1 Perceived ease of use (PEU) 

PEU shows the level of comfort associated with the usage of the social network 

mediums (Magsamen-Conrad et al., 2020). The outcome of information 

technology on human life is enormous and its role in education too cannot be 

decreased. In the past situation of the COVID 19 pandemic, the influence of 

information technology has gained momentum due to the closure of educational 

institutions raising challenges for students. The students’ preferences for online 
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learning have increased as it provides them with much freedom to connect with 

their teachers, and fellow students and engage with their study materials in the 

comfort and flexibility of space and time. The easy access to study resources is 

also found to be one of the major reasons the students prefer social media-based 

learning (Alsaleh et al., 2019; Alshurideh et al., 2019; Wijesundara & Xixiang, 

2018). This is an indicator that social media tools enable easy information access 

leading to positive intentions formation of students towards it. It also affects 

learners’ actual behavior to use social media-based learning for authentic 

leadership development.  

2.2.2 Perceived usefulness (PU)   

Perceived usefulness defines the level at which the scholars believe that using 

social networks will help upkeep their learning activities(Jacob & Pattusamy, 

2020). In the last few years, social media spread around the globe. Being a 

substantial and integral part of today’s everyday life of many people, especially 

online social networks changed communication behavior fundamentally. 

Unfortunately, not everybody is integrated with this “new everyday life” yet. 

Social media usage in education is rising as an emerging economy. Previous 

studies have found a positive influence of PU on intentions and actual use of social 

media for learning (Alsaleh et al., 2019; Doleck et al., 2017; Ifinedo, 2018). The 

virtual environmental characteristics such as collaboration, communication, and 

resource sharing on social media adoption by the academic community during 

Covid –19 has also increased due to the efficient work of social media to connect 

with other people. This is the reason that learners’ perceived usefulness of social 

media influences their intentions toward social media-based learning. It also 

affects learners’ actual behavior to use social media-based learning for authentic 

leadership development.  

2.2.3 Intentions to use 

Intentions are known as the prediction of a certain behavior to perform some 

act. The application and usefulness of social media in transferring the resources 

and interaction with academicians in education institutions across the boundary 

wall. Moreover, interactivity with educators, learners, and online information 

sharing behavior has a significant impact on students’ engagement which 

consequently has a significant impact on students’ academic performance. Social 

media for collaborative learning facilitates students to be more creative, dynamic, 

and research-oriented. This is the reason that previous studies have found a 

positive effect on learners’ intentions on the social media for learning (Acarli & 

Sağlam, 2015; Behringer & Sassenberg, 2015; Ifinedo, 2018). I have studied the 
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influence of pre-service teachers’ intentions toward social media-based learning 

on their use of social media for authentic leadership development.  

2.3 Mobile learning acceptance  

Mobile learning acceptance among pre-service teachers during the COVID-19 

pandemic was studied through the Unified theory of acceptance and use of 

technology (UTAUT).  

2.3.1 Unified theory of acceptance and use of technology (UTAUT)  

Venkatesh et al. (2003) introduced the UTAUT model for the technology adoption 

studies. It is an alternative and influential model for technology adoption 

(Venkatesh et al., 2003). The UTAUT model mainly considers the moderating 

effect of demographics such as gender, age, and discipline of study. UTAUT is 

based on the combination of previous theories such as the theory of planned 

behavior (TPB), Technology acceptance model (TAM), information sciences 

theories, and social psychology theories. It has factors of performance expectancy, 

effort expectancy, personal innovation, facilitation, and intentions to use 

technology (Venkatesh 2003). Performance expectancy is defined as the extent to 

which an individual perceives that s/he work efficiency would enhance due to the 

use of certain technology (Venkatesh et al., 2003). PE affects behavioral 

intentions. According to Wang et al., (2009), mobile learning enhances the 

student’s learning performance. Effort expectancy is defined as the ease to use 

certain technology (Venkatesh et al., 2003). Effort expectancy is the same factor 

as previously discussed in TAM. Ease of use is an essential factor for the use of 

any technology. While social influence component makes an individual perceives 

that the use of technology is encouraged by his friends, family, and social 

relations. It also helps to connect the user with society. Social influence and 

intentions to use technology are the same factors as it is discussed in TPB and 

TAM.  

2.4 Social media-based learning and authentic leadership 
development  

Authentic leadership is a concept having its roots in Ancient Greek history. 

Different researchers have presented different aspects of authentic leadership from 

the perspective of positive psychology. According to this concept, an authentic 

leader needs to have four essential characteristics (Hendriks, Martijn, et al., 2020). 

First is prudence, the leader needs to consider all the matters with a fair mind. The 

second is temperance, the leader needs to stay emotionally balanced and in control 

at all times. The third is justice which deals with all the matters fairly. Fourth is 
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fortitude which means a leader should have the courage to do the right thing 

fearlessly. These characteristics helped in making a leader improve their inner self 

and relationship with other people.  Authentic leadership became a part of the 

conversation of theories in the late 1960s. Its need was mainly driven by the uprise 

of certain negative elements. George (2003)published a book on “Authentic 

leadership” in 2003, in which he described authentic leaders be people who are 

committed to building organizations, have a deep sense of purpose, and are true 

to their core values.  

Leadership is not something you are born with. It takes time and hard work to 

become a leader. In his book, George (2003) presented three phases of becoming 

a leader. First of all, the person needs to prepare himself mentally for the journey. 

It is a long journey to achieve the point where you would become an authentic 

leader. The second phase requires taking on new challenges and presenting a 

solution to difficulties until the peak of leadership is achieved. This phase involves 

spreading your knowledge and wisdom to provide a solution to different problems 

in society and giving back to the community. The process of learning continues. 

Being a leader is not about being self-proclaimed, but showing authenticity and 

wisdom through your actions. 

2.4.1 Social media and pillars of authentic leadership  

Authentic leadership is a combination of three essential pillars yet interrelated 

features. These features are important for a person to be considered an authentic 

leader. The three pillars are awareness, self-regulation, and internalized moral 

perspective (Avolio & Gardner, 2005; Beddoes-Jones & Swailes, 2015). We have 

operationalized three pillars of authentic leadership about the use of social media-

based learning for authentic leadership development.  

Self-regulation. 

 Gardner et al. (2005) defined self-regulation as the ability of an individual to 

realize and demonstrate moral values, instead of being influenced by a group of 

people, organization, and societal pressure. Self-regulation is another essential 

component of authentic leadership which can be witnessed by relational 

transparency, which is also a demonstration of self-discourse, openness, and trust 

in a close relationship.  

Previous research endorses that there is a relation between social media-based 

learning and students’ self-regulation. According to Zimmerman (1990) self-

regulation is an outcome of learning that regulates students to participate in 

different educational activities, set goals, determine the sources to achieve the 

goals, and evaluate the attained learning outcome. Social media use enhances the 

process of self-regulation among the learners through collaborative learning 

experiences (McLoughlin & Lee, 2007). Dabbagh & Kitsantas (2012) also claims 

that teachers' use of social media combines traditional classroom instructions with 
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their self-regulation. Another assumption is that social media learning can 

enhance improved educational outcomes if it is utilized to facilitate learners’ self-

regulation (McLoughlin & Lee, 2010). When we apply the concept of social 

media-based learning and self-regulation in the context of authentic leadership. It 

has broader implications for students’ self-regulation in virtual environments to 

maintain the sense of trust, relational transparency, openness, and disclosure of 

trust in close relationships with the followers.  

Ethical component 

Authentic leadership practices strong moral values (Assiri, 2018). It 

demonstrates it in all aspects related to personal and professional relationships and 

decision-making. Furthermore, the moral perspective is not based on external 

factors an authentic leader should not feel that this moral perspective is being 

forced on him. It should be self-regulatory behavior and should come from the 

leader's internalized moral values.  

It is an illusion that social media disconnect from reality it provides access to 

endless information.  

Ethical leaders are expected to demonstrate unwavering consistency in actions 

and interactions (Stoller, 2013). Leaders in social media environments require 

certain ethical considerations for an effective outcome. According to Demers & 

Sullivan (2016) dignity, confidentiality, and respect are essential components of 

ethical behavior in social media environments that leaders must learn to lead the 

virtual environments. The complexity of social media environments both in 

synchronize and asynchronized and the long-lasting footprints of social media 

activities demand to take care of ethical aspects. This is the reason that certain 

social media platforms such as Facebook, YouTube, Twitter, and WhatsApp have 

some ethical standards. When students interact with these social media 

environments, they learn from their interactions and mistakes.  

The ethical component of leadership is non-negotiable. Because it is free of 

situational and external components (Johnson, 2015). Ethical standards apply to 

common social media users and especially, it becomes essential for leaders to 

learn ethical practices in virtual environments. It helps in developing their 

reputation to reflect the consistency of behavior. According to researchers 

(Kietzmann et al., 2012), leaders’ ethical aspect of the personality plays an 

essential role in their reputation development based on their previous interaction 

with their followers (Duh & Dabula, 2021).  

Self-awareness 

Authentic leadership shows self-awareness through its strengths, treatment of 

weaknesses and problems, and value in practicing (Corriveau, 2020). Authentic 

leadership recognizes the limits. The phenomenon of understanding the strengths 

and weaknesses of a person towards the world and nature of that person is referred 

to as self-awareness. It is also associated with one’s understanding, feelings, 
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emotional stability, and motivation. It gives an insight into the universe in general 

and its surroundings in particular. Positivity and optimism to make efficient 

decisions have been associated with self-awareness. These decisions prove to be 

beneficial for everyone and hence create a win-win situation. Self-awareness in 

authentic leadership can be manifested in several ways (Balogun et al., 2020) such 

as knowing your strengths and weaknesses, understanding the self is a multi-

layered concept, learning about your impact on other people, and vice versa, and 

developing a continuous self-exposure and development process.  

According to researchers (Tuten et al., 2015), the social media-based learning 

process in an educational organization as a part of a communication strategy helps 

in the exchange of ideas and delivers value to learners. The exchange of ideas and 

realization of the part of an educational organization raise the awareness of 

learners’ standing in an organization. In this way, social media-based learning 

provides a platform for the students for their self-awareness and self-realization. 

These social media-based learning sources may be Facebook, Twitter, YouTube, 

and Instagram (Tuten & Mintu-Wimsatt, 2018).  

2.5 Social Media Tools and Researcher’s Development 
Framework  

This research measured the influence of social media tools on pre-service 

researchers’ research competencies development. There were versatile 

frameworks available for the measurement of research competencies. Bent et al. 

(2007) presented seven stages of the researcher’s development model. It was 

known as the “seven ages of research” which comprised “postgraduate students at 

master’s level, postgraduate students at the Ph.D. level, contractual research staff, 

early budding researchers, established researchers, senior researcher, and expert 

level.” EURAXESS a European research network also classified a researcher’s 

development into three stages: the first stage (R1) was about postgraduate students 

such as asters and Ph.D., and the second stage was a postdoctoral researcher (R2), 

and the third stage was classified as an independent researcher. Rowley and 

McCulloch (1999) presented four stages of the researcher’s development 

“Apprentice, Member, Expert, and Leader”. This research focused on pre-service 

researchers that were enrolled in masters and Ph.D. programs at which R1 level 

of EURAXESS classification.  

This research used Vitae Researchers Development Framework (RDF). RDF 

was developed by UK Research Innovation (UKRI) to enhance the utilization of 

researchers in academia and industry (Fazal & Chakravarty, 2021). Vitae RDFs 

were developed in 2011 (VITAE, 2011). It is a reference document that is used to 

prepare research policies and researchers. RDF is circular. It was aimed to 

quantify the research competencies of the researchers. It has four major domains: 

“personal effectiveness (PE), research knowledge and intellectual abilities (KI), 
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research and governance (RG), and researcher's engagement and influence (EI)” 

(VITAE, 2011). These domains have 12 more sub-categories. These 12 categories 

have 63 sub-indicators. Vitae considers that the development of a researcher does 

not happen linearly. This framework has also different lenses to understand the 

need of different disciplines such as leadership, information literacy, and early 

research.  

2.6 The Pakistani Higher Education during COVID-19 

Pakistan reported its first two cases of the COVID-19 on February 26, 2020 

(Imran et al., 2021). According to researchers (Quraishi et al., 2020), initially, the 

Ministry of Federal Education and Professional Training (MOFEPT) issued a 

notification to close the school, colleges, and universities till April 5, 2020, due to 

the COVID-19 pandemic. The higher education commission (HEC) of Pakistan 

also circulated policy guidelines for COVID-19. MOFEPT issued another 

notification on March 17, 2020, to suspend the assessments till May 31, 2020. 

Later on, MOFEPT issued notifications to close the schools till an unknown time. 

While Higher education commission of Pakistan (HEC, 2020a) issued guidelines 

to universities for the development of online systems to continue education in 

emergencies. The purpose of higher education shift from face-to-face mode to 

online learning mode was to continue education without disruption. HEC also 

established a Technology Support Committee (TSC) to help out higher education 

institutions in developing a quality online learning system. Keeping in view the 

COVID-19 breakthrough, universities decided to continue education through 

online resources. Some universities have well-established Learning Management 

Systems (LMS). They also tried to find out an effective alternative to online 

learning. According to a report (HEC, 2020b), 70 public universities did not have 

LMS, and 40 private universities did not have LMS. While the universities that 

have LMS systems did not have clear audio-video facilities. There were a few 

examples of universities such as Virtual University, and IBA Karachi that used 

online tools like Zoom (HEC, 2020b). Teachers were not trained enough to use 

online pedagogy. Students also did not like online systems. They boycotted the 

classes. HEC revisited the guidelines and allowed universities to continue classes 

with online resources if they can maintain quality education. HEC gave 

instructions to prepare online content, lecture videos, and instructional materials 

such as PowerPoint presentations. But universities were not ready for online 

learning. Therefore, HEC gave exemption to the universities for the summer 

semester break. Universities were advised to prepare their online resources, and 

teacher training during summer break in case the COVID-19 lockdown would be 

extended (HEC, 2020b).  

Author took part in an online meeting (APOES 1.0, 2020) to understand 

context of higher eudcation during COVID-19 pandemic. Educationist presented 
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their ideas in Paksitani higher education context. According to APOES 

participants “around 20% of students in Pakistan do not have access to digital 

devices. Although, 80% accessibility was impressive, however, connectivity and 

accessibility need to be 100%, as we cannot exclude even one student from this 

equation.” Pakistan was among the top few countries that had good digital 

outreach with high mobile and broadband penetration, but even then, there was a 

segment of society that could not get benefit from these services. Universities 

offered product lines, for which HEC and telecom operators had to collaborate, 

the latter offering free data and internet services to students. The physically 

challenged (special needs students) were marginalized again in the virtual 

environment. Visually impaired students, for example, could not cope with online 

classes, because these virtual teaching mediums were not designed to 

accommodate individuals with special needs. It was needed to format online 

teaching on the model of “inclusion”. These challenges could not be solved by 

individual entities, every stakeholder was needed to pitch in including the faculty, 

administration, students, parents, and the Higher Education Commission. Some 

universities were offering digital devices to faculty and students in easy 

installments to ensure availability of e-resources. The universities well versed in 

digital technology could be taken on board to contribute to a mentorship program 

for the institutes with fewer resources. The help could be in the form of 

technology, training for students and teachers, and provision of equipment. The 

receptiveness of ICT was a cultural issue as well. The government did not work 

well in this area and started large-scale ICT awareness campaigns. 

 APOES 1.0 (2020) participants reported that there was a clear divide between 

“adult learners” (mostly parents, workers, etc.) and “young/ traditional learners” 

in Pakistan. Subsequently, different strategies were employed for both. The 

Pakistani education system moved into an asynchronous mode of education to 

facilitate students dyring the COVID-19. They offered asynchronous classes, and 

summer courses to address the challenges of both “connectivity” and 

“availability”, which allowed even the participants of remotest areas to benefit. 

Experts said that government had made the wrong investments, contrary to the 

needs of the COVID-19. Since the cost of Digital Learning was lesser than the 

cost of Traditional Learning (Chromebooks are far cheaper than the hostel 

charges, food, tuition fee, etc.), institutions made use of blended learning. 

Synchronous learning was not a viable solution. HEC decided to adapt the system 

according to the circumstances of the students when the lockdown was eased.  

APOES 1.0 (2020) participants reported that education is no longer about 

“imparting knowledge”. COVID-19 provided a time to change the discourse. 

What universities need was to develop the “competence” in learners so that they 

would be capable of solving issues and challenges. There was a need to adopt 

student-friendly learning dynamics. Experts talked about “blended education” in 
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terms of online versus traditional; however, during the COVID-19 it was time to 

redefine the term “blended”— it was “Synchronous” versus “Asynchronous”. 

The Government and the Higher Education Commission responded quickly to 

the Covid-19 educational situation. However, for better accessibility in remote 

areas, Government could not create “digital centers”, where people can go and 

access the computing facilities. This would have minimized the amount of 

disruption. The content was supposed to be accessible at any time, so that the 

learners could immediately begin their learning, with or without the availability 

of digital resources at home (APOES 1.0, 2020). 

APOES 1.0 (2020) participants reported that there were forums like Coursera, 

EdEx, etc. available already that offer many free courses, which could be accessed 

globally. Similarly, many top-notch universities in the world, like Harvard and 

MIT have started offering free courses in collaboration with different other 

universities, which could also be accessed by students anywhere. In Pakistan, all 

academic institutions were needed to collaborate to create a solid forum for the 

availability of educational content. It was needed to lay the foundation of a 

“quality” course design, adhering to the international quality standards. The 

students were needed to properly orient that why they are in a course and what 

their learning objectives are. This would have helped them in building action, 

engagement, and active learning. But students were not ready to listen to hours 

and hours of recorded video lectures. It was also needed to change the concept of 

“Assessment” during the crisis. The paper-based examination was inadequate to 

assess the students. Experts (APOES 1.0, 2020) said that the international concept 

of assessment is “Continuous”. The teacher was required to derive techniques to 

assess the students throughout the semester so that a conclusive paper-based 

examination is not mandated. But unfortunately, appropriate assessment 

adaptation to fulfill the need of students during COVID-19 was missing.  

The COVID-19 lockdown required optional digital skills development 

programs in every University, designed as asynchronous online courses so that the 

learners are not bound to log in at a certain time to learn. Some companies 

provided online lab kit services. Students could use simulations to practice their 

scientific experiments. Pakistani universities could have also come up with ways 

to figure out some cost-effective ways to handle these practices. However, 

simulations were not available for every discipline (APOES 1.0, 2020).  
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3 Research Aims  

It was the major purpose of the study to find out the emerging learning 

technologies acceptance such as mobile learning, open educational resources, and 

social media-based learning among higher education students. It was also the 

purpose of the study to find out the influence of the emerging learning 

technologies’ acceptance on higher education students’ authentic leadership 

development, research competencies development, and research completion 

process during the crisis. This dissertation is comprised of four research papers.  

 

Study 1 focused on M-learning technology readiness and acceptance. It 

answered the following two research qestions:  

 

RQ 1. What is the pre-service teachers’ level of acceptance and readiness for 

M-learning in Pakistan?   

 

RQ 2. What is the relationship between M-learning acceptance and M-learning 

readiness among pre-service teachers?  

 

Study 2 focused on cultural levels and pre-service teachers’ behaviour towards 

the use of open educational resources. It anwered the following research question:  

 

RQ 3. What are different social, psychological, and cultural levels that i 

fluence pre-service teachers’ intentions to use OER?  

 

Study 3 focused on integrating technology acceptance model for social media-

based learning with authentic leadership developmnet: symmetric and asymmetric 

modeling. It answered the following research question:  

 

RQ 4. Is there a connection between the use of social media tools and the r 

search competencies of the pre-service researchers in the completion of their 

research? 

 

Study 4 focused on cocial media tools for the development of pre-service 

health sciences researchers research competencies and research completion 

process. It answered the following research question:  

 

 

RQ 5. What is the influence of social media-based learning acceptance on 

authentic leadership development among preservice teachers?  
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4 Research Methods 

 

4.1 Research design  

This research thesis used a cross-sectional research design in all four research 

papers. A cross-sectional type of research design is aimed at finding relationships 

between variables under various conditions (Hunziker & Blankenagel, 2021). The 

result of the study test or reject theories about the relationship. Cross-sectional 

surveys have two main characteristics:  

1. One-point observation  

2. Concentration is given on prevailing differences rather than following 

an intervention, groups are developed based on pre-existing 

differences (such as age and gender) instead of random selection.  

It meant to measure the difference between a variety of samples, or phenomena 

instead of measuring a change in the phenomenon. It can only help to find a 

passive causal inference based on results (Lauren, 2022).  

A cross-sectional research survey has many advantages.  

1. It can be carried out efficiently to collect data from large samples.  

2. Versatile variables can be measured in a time such as gender, age, 

experience, and qualifications.  

3. It has flexibility in comparing different data sets.  

However, researchers (Lauren, 2022) have described various disadvantages of 

cross-sectional design:  

Cross-sectional surveys can present a relationship between constructs, but they 

cannot establish cause and effect among variables. As it targets the one-time 

reading of a certain phenomenon, it cannot represent attitude or behavior over 

some time. It is difficult to infer time series trends. A low response rate or sample 

bias can influence the results of the study. Anderson and Christopher (2017) says 

that cross-sectional research design collects data through structured interviews 

that involve humans as a unit of analysis. The research hypothesis and research 

questions are formulated first in a cross-sectional research design. The primary 

aim of a cross-sectional survey is to describe a population and compare groups.  
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A snapshot of articles, related research questions, instruments, research methods 

and data analysis are given in Table 4.1. 

 

Table. 4.1 Summary of the studies  

Research articles Research questions  Instrument(s)/ Factors  Method/ 

participants/Data 

Analysis  

1. Mobile learning 

technology readiness and 
acceptance among pre-

service teachers in Pakistan 

during the COVID-19 

pandemic 

1.What is the pre-service 

teachers’ level of acceptance 

and readiness for M-learning 

in Pakistan?   

 

2.What is the relationship 

between M-learning 

acceptance and M-learning 

readiness among pre-service 

teachers?  

 

Questionnaire: 

-Performance expectancy 
-Effort expectancy  

-Social influence 

-Personal innovativeness 

-Quality infrastructure  

-intentions to use M-
learning 

-mobile learning readiness 

-Survey design 

 
- Higher education 

students (n=429) 

 

-Quantitative data 

analysis  
 

-Descriptive 

analysis 

  

-AMOS-Structural 
equation modeling  

 

2. Cultural levels and pre-
service teachers’ behavior 

towards the use of open 

educational resources 

3.What are different social, 

psychological, and cultural 

levels that influence pre-

service teachers’ intentions to 

use OER?  

 

Questionnaire: 
- attitude  

- professional culture  

- personal culture  

- organizational culture  

- perceived behavioral 
control  

-intentions to use OER 

- Survey design 
 

-Higher education 

students (n=376) 

 

- Quantitative data 
analysis 

 

-Descriptive 

analysis 

  
-Partial least square-

Structural equation 

modeling  

 

 
3. Integrating technology 

acceptance model for social 

media-based learning with 

authentic leadership 

development: symmetric and 
asymmetric modeling 

4.What is the influence of 

social media-based learning 

acceptance on authentic 

leadership development 

among preservice teachers?  

Questionnaire: 

-Perceived use 

-Perceived ease of use  

-Intentions  

-Actual use  
-Authentic leadership  

 

-Survey design 

 

-Higher education 

students (n=396) 

 
- Quantitative data 

analysis  

 

-Descriptive 
analysis  

-Symmetrical 

approach: Partial 

least square-

structural equation 
modeling  

-Asymmetrical 

approach: fuzzy-set 

qualitative 

comparative 
analysis 
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4.Social media tools for the 
development of pre-service 

health sciences researchers 

during covid-19 in Pakistan  

5. Is there a connection 

between the use of social 

media tools and the research 

competencies of the pre-

service researchers in the 

completion of their research?  

 

Questionnaire  
-Social media in general  

-Information amangement 

tools 

-Collaborative tools 

-Multimedia tools 
-Communicagion tools 

-Research competencies  

-Survey design 
 

-Higher education 

students (n=397) 

 

-Quantitative data 
analysis  

 

-Descriptive 

analysis  

-Symmetrical 
approach: Partial 

least square-

structural equation 

modeling  

 

 

4.1.1 Participation and data collection  

This research project comprised students enrolled in higher education in 

Pakistan. The description of the sample, sampling techniques, and data collection 

strategy are mentioned in this section.  

Study 1 utilized a random sampling technique to collect data from the students 

enrolled in the department of teacher education. A multi-stage sampling technique 

was applied to select two public and two private universities randomly. While 429 

pre-service teachers were surveyed; which has gender distribution female= 292, 

male=136; age-wise <20= 102, 20-25=284, 26-30=26, 31-35=8, >36=9; program 

wise bachelors students=238, Master's=87, MPhil=91, and PhD=12.  

Study 2 targeted students of pre-service teacher education enrolled in higher 

education institutions in Pakistan. A multi-stage sampling technique was used to 

select four universities randomly (private=2, public=2). Data was collected from 

376 pre-service teachers through a convenient sampling technique. Sample was 

distributed; male students (n=127) and female students (n=249); masters students 

(n=242), and PhD students (n=134); 21-25 year old (n=127), 26-30 year old 

(n=153), and above 30 year (n=95).  

Study 3 surveyed 396 students. It was a multi-layer survey study. Ninety-seven 

percent of the total surveyed students were considered for final analysis because 

of missing values. The average age of the participants was 21.5 years; out of which 

females were 69%; master’s students were 98% and 2% were Ph.D. students; 

19.2% students were from special education, 19.5% were from elementary 

education, and 21.9% students were from educational sciences.  

Study 4 comprised of vocational-health education pre-service researchers 

enrolled in graduate and postgraduate programs in the universities of Pakistan. 

The G-power calculator helped with a sample calculation of the research that 

needs structural equation modeling (SEM) analysis. This article used seven 

observed and 37 latent variables in SEM, with an effect size of 0.25, a statistical 

power of 0.8, and a significance level of 95 %. The G-power calculator suggested 
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the minimum sample size required was 397 to generalize the results to the target 

population. A multi-stage sampling technique was used to collect data from 15 

public and 15 private universities randomly selected universities from students 

(n=410); out of which males were 50.5% and females were 49.5%; forty-five 

percent of respondents were from private sector universities and  54% respondents 

were from public sector universities; sixty-seven percent of respondents were 

from MPhil and 32.8% were from Ph.D. classes; forty-four percent students were 

from the age bracket less than 29 years, 38.7% between 25-30 years, 2.2% were 

between 35-40 year, 2.8% were from 40-45 age bracket and 1.4% students were 

above 45 years old.  

4.1.2 Instrument development  

This research project adapted four research questionnaires from previously 

exisiting studies. Pilot testing were performed to measure the reliability and 

avlidity of the instruments as follow:  

Instrument Reliability and Validity  

The study 1 instrument has shown reliability and validity as all factors such as 

performance expectancy, effort expectancy, social influence, personal 

innvoativness, quality infrastructure, behavioral intentions and mobile learning 

readiness had Chornbach alpha>0.7 (Sarstedt et al., 2019), average variance 

extracted above 0.5 (Sarstedt et al., 2020), and composit reliability >0.7(Hair et 

al., 2019) with KMO = .82 at significance level p < .001. 

Study 2 as shown the reliability and validity of the instrument’s factors such 

as attitude, culture at the organizational level, culture at the professional level, 

culture at the personal level, intentions, self-efficacy, and user behavior with 

composite reliability values (CR) above 0.7, average variance extracted values 

(AVE) above 0.5 and HTMT values less than 0.95 (Sarstedt et al., 2019) as shown 

in Figure 4.1 (a), (b), and (c).  

 

 

Figure 4.1(a). Composite reliability 
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Figure 4.1 (b). Average variance extracted  

 

 
Figure 4.1 (c). Heterotrait-Montrait Ratio (HTMT) 

 

Study 3 has shown reliability and validity of the instrument’s factors such as 

intentions, perceived ease of use, perceived use, and social media for authentic 

leadership development with rho alpha, and composite reliability values (CR) 

above 0.7, Average variance extracted values (AVE) above 0.5 and HTMT values 

less than 0.95 as shown in Figure 4.2 (a), (b), (c) and (d). 

 

 
Figure 4.2 (a). Rho_A 
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Figure 4.2 (b). Composite reliability  

 

 
Figure 4.2 (c). Average variance extracted  

 

 
Figure 4.2 (d). Heterotrait-Montrait Ratio (HTMT) 

 

Study 4 has shown reliability and validity of the instrument’s factors such as 

completion levels, collaborative tools, communication tools, influence and 

engagement, instant messaging, knowledge and information, multimedia, 

personal effectiveness, research governance, and social media use in general with 

rho alpha, and composite reliability values (CR) above 0.7, Average variance 



Emerging Learning Technologies’ Acceptance 

41 

extracted values (AVE) above 0.5 and HTMT values less than 0.95 as shown in 

Figure 4.3 (a), (b), (c) and (d).  

 

 
Figure 4.3 (a). Rho_A 

 

 
Figure 4.3 (b). Composite reliability 

 

 
Figure 4.3 (c). Average variance extracted  
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Figure 4.3 (d). Heterotrait-Montrait Ratio (HTMT) 

4.2 Data analysis  

This research used two major types of data analysis techniques; the first is 

structural equation modeling which is further divvied; into covariance-based 

structural equation modeling (CB-SEM), and partial least square structural 

equation modeling (PLS-SEM), and the second is fuzzy set qualitative 

comparative analysis (fsQCA).  

4.2.1 SEM measurement model and path analysis 

Structural equation modeling is a statistical tool used to analyze experimental and 

non-experimental studies datasets (Hair et al., 2019). It can also be applied to 

cross-sectional and longitudinal studies. SEM is a flexible and generalizable data 

analysis technique that is heavily used in interdisciplinary research. It helps in 

complex multivariate analysis to validate the models. It is called model fitness. 

SEM can analyze empirical data to validate a theory (Sarstedt et al., 2019). It 

needs three factors to decide on sample size; observed constructs, model 

complexity, and nature model estimation (Hayes & Rockwood, 2017). SEM has 

comprised two parts; one is path analysis, and the second is a measurement model. 

SEM proceeded in five steps for data analysis.  

Step 1: Individual Constructs 

Factors are defined before running the structural equation modeling. A 

hypothesized model comprised of latent variables and the relation between the 

constructs. These constructs show two types of theories such as measurement and 

structural. Therefore, theories are considered as a baseline to develop constructs 

(Hair et al., 2019). 



Emerging Learning Technologies’ Acceptance 

43 

Step 2: Preparing for CFA 

Once factors are determined, it leads to confirming the measurement model. 

All latent variables must be shown about their relevant factors, and a path model 

should be developed. Item loadings must be indicated too. The error terms are also 

drawn wherever it is needed (Sarstedt et al., 2019).  

Step 3: Running CFA 

The next step is the measurement of the reliability and validity of the 

constructs. The constructs' reliability must be measured through Cronbach alpha, 

rho-alpha, and composite reliability.  All these reliability parameters should be 

greater than 0.7. While another reliability tool Average Variance Extracted (AVE) 

must be greater than the threshold of 0.5 for each factor. Then, it is established 

convergent and divergent validity of the factors. All latent variables or indictors 

must show an item loading above 0.6 to show a suitable convergent validity (Hair 

et al., 2019; Shi & Maydeu-Olivares, 2020). On the other hand, items should be 

highly correlated with their relevant factor as compared to other factors to avoid 

cross factor loadings. Each factor must show an appropriate level of discriminant 

validity which is based on 0.6 item loading with the relevant factor (Hu & Bentler, 

1998; Sarstedt et al., 2019). It is also considered that data should be normal which 

is assessed through skewness and kurtosis of the data. Hu & Bentler (1998), 

suggest that skewness and kurtosis should range between -2 to +2. After 

measuring the reliability and validity of the constructs, the model is measured for 

the goodness of fit. It is comprised of three categories such as absolute fit, 

incremental and parsimonious. Modifications in the model are performed to 

calibrate the model for fitness. It is done by taking care of the high level of 

covariance among measurable items (Sarstedt et al., 2019). 

Step 4: Structural Modeling 

After calibrating the model, the next move is to measure the relationships 

between or among constructs. the first level is to measure the linkages between 

latent variables based on theories. Then, the hypothesized model is measured for 

model fit and validity. The next level is to measure all hypothetical relationships 

through statistical values of the path coefficient (Hair et al., 2019; Hayes & 

Rockwood, 2017; Zhou et al., 2021). Finally, empirical data is analyzed through 

the model to validate the theories under consideration.  

Step 5: Findings  

Findings lead to drawing various conclusions based on the objectives of the 

study. It draws suitable suggestions based on statistical analysis (Iqbal et al., 

2021). 
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4.2.2 CB-SEM versus PLS-SEM 

There are several statistical packages available for the evaluation of SEM. This 

research has limited its data analysis to two types of SEM software packages. 

Analysis of the moment structures through IBM SPSS AMOS (IBM Corp, 2016), 

and partial least square structural equation modeling through Smart PLS (Hair, 

2017). These are flexible and user-friendly statistical packages. Both approaches 

have their pros and cons. AMOS is based on a covariance approach, while Smart 

PLS is based on the variance or regression approach of the partial least 

square(Hair, 2017; Hair et al., 2019). “IBM® SPSS® Amos is a powerful 

structural equation modeling software that enables you to support your research 

and theories by extending standard multivariate analysis methods, including 

regression, factor analysis, correlation, and analysis of variance. With SPSS 

Amos, one can build attitudinal and behavioral models that reflect complex 

relationships more accurately than with standard multivariate statistics techniques 

using either an intuitive graphical or programmatic user interface.” (IBM, 2022). 

“The philosophical distinction between CB-SEM and PLS-SEM is 

straightforward. If the research objective is theory testing and confirmation, then 

the appropriate method is CB-SEM. In contrast, if the research objective is 

prediction and theory development, then the appropriate method is PLS-SEM. 

Conceptually and practically, PLS-SEM is similar to using multiple regression 

analysis. The primary objective is to maximize explained variance in the 

dependent constructs but additionally to evaluate the data quality based on 

measurement model characteristics.” (Dash & Paul, 2021).  

AMOS is a more viable and accurate approach to PLS-SEM. But if an 

appropriate size of sample and theory support is not available, PLS-SEM is 

considered a more suitable approach for theory exploration. In the words of (Dash 

& Paul, 2021), “both the methods are complementary, not competitive.” The 

choice of method depends on the research goals, theory, sample size, and nature 

of the data. If the previous theory needs to be confirmed, CB-SEM is considered 

a more accurate approach. While PLS-SEM is considered more viable for theory 

generation and prediction purposes.  

4.2.3 Fuzzy set Comparative Analysis 

Partial least square modeling has been widely applied in different disciplines 

such as hospitality and tourism, accounting, family business, information systems, 

human resources, marketing, and leadership and management (Abdullah-Al-Shafi 

et al., 2018; Usakli & Kucukergin, 2018). PLS-SEM is a composite approach that 

predicts the relations of variables, hypothesis testing, and complex multivariate 

analysis (Hair, 2017). However, some researchers argued that it is a more 

symmetric approach that does not show the complete picture (Rasoolimanesh et 

al., 2021). Keeping in view, the deficiency of PLS-SEM, researchers have 
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introduced a more comprehensive approach that is asymmetric and provide all 

possible outcomes and combination of the constructs relations (Olya et al., 2020; 

Rasoolimanesh et al., 2021). In asymmetric approaches, researchers view how 

different combinations of the independent constructs produce different outcomes 

for various groups of cases. These combinations of exogenous constructs can be 

classified as necessary or sufficient conditions which are based on the ratio and 

number of supporting cases (Pappas & Woodside, 2021).  

According to Pappas & Woodside (2021), a specific approach that is prominent 

in this field is fuzzy set qualitative comparative analysis (fsQCA) which is a 

regression-based approach. Recent studies in different disciplines such as social 

sciences and hospitality management have shown the useful application of fsQCA 

(Olya et al., 2020; Rasoolimanesh et al., 2021). Researchers in the field of tourism 

has studied tourism behavior (Olya et al., 2020), medical tourism, and tourism 

engagement (Rasoolimanesh et al., 2021). Most of these researches have studied 

the influence of exogenous constructs on endogenous constructs through the 

means of multiple item constructs and theoretical concepts. Researchers use the 

sum of items and mean values to compute the mean effect. Sarstedt et al. (2019) 

say that it is a biased approach as it ignores the measurement error. While PLS-

SEM does not rely on the sum of the items. It considers all items' effects on a 

single factor to measure the relations between variables. It increases the reliability 

and validity of the PLS-SEM. However, Hair et al., (2019) claims that sum of 

squares produces the error bias which lags behind the PLS-SEM in terms of 

statistical power. In addition to reliability and validity concerns, researchers also 

cannot describe in fsQCA which indicator has more and less significance in a 

factor. However, PLS-SEM provides clear information which is superior to the 

sum of squares in an asymmetrical approach.  

In the light of this discussion, complementing the results of PLS-SEM with 

fsQCA shows more fruitful results in a combination of symmetric and asymmetric 

approaches. The basic purpose of combining these two approaches is to provide 

more detailed information related to complex cause-effect relations (Olya et al., 

2020; Rasoolimanesh et al., 2021). Rasoolimanesh et al., (2021) claim that the 

combination of PLS-SEM and fsQCA also provides a predictive power to the 

mode for careful development of the theory and logic. The outcomes produced 

due to the use of symmetrical and asymmetrical approaches provide more 

strategic, multiple combinations of policy options and managerial 

recommendations to predict the nature of the phenomenon. 
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5 Results of the studies   

 

5.1 Mobile learning technology readiness and acceptance 
among pre-service teachers in Pakistan during the COVID-
19 pandemic 

This study aimed to find out about pre-service teachers’ acceptance and 

readiness for M-learning. It was found through descriptive statistics that pre-

service teachers have shown a positive agreement on a Likert type scale ranging 

from 1=strongly disagree to 5=strongly for the factors of performance expectancy, 

effort expectancy, social influence, quality sources, personal innovativeness, 

behavioral intentions, and mobile learning readiness. This study also found the 

influence of these factors (PE, EE, QS, PI, and BI) on mobile learning readiness 

directly. The PI and QS has in-direct effect on mobile learning readiness through 

BI with model fit values (RMSEA, RMR<0.05, AGFI, CFI, PGFI, and GFI>0.90). 

While demographic variables such as gender, program, and age have shown no 

influence on the mobile learning readiness of the pre-service teachers as shown in 

Figure 5.1.  

 

 
 

Figure 5.1: Mobile learning readiness model  
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5.2 Cultural Levels and Pre-Service Teachers’ Behaviour 
Towards the Use of Open Educational Resources 

 

 

Study 2 aimed to find out the influence of different cultural levels on pre-

service teachers’ behavior towards the use of open educational resources (OER). 

Partial least square structural equation modeling analyzed data. Attitude has 

shown no influence on the intentions. Perceived behavioral control has shown a 

positive influence on preservice teachers’ intentions. This study found that the 

professional culture level does not influence preservice teachers’ intentions. 

Organizational culture has shown no influence on preservice teachers’ intentions. 

Personal culture level and self-efficacy have a positive influence on preservice 

teachers’ intentions. Pre-service teachers’ intentions have demonstrated a positive 

correlation with their actual behavior to use OER. 

 

The overall direct path’s significance level with β value is shown in 

Figure 5.2: 

 

 

 
 

 

Figure 5.2. PLS-SEM model of cultural levels and OER 
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5.3 Integrating Technology Acceptance Model for Social 
Media-based Learning with Authentic Leadership 
Development: Symmetric and Asymmetric Modeling  

 

Study 3 aimed to find out the social media-based-learning acceptance among 

pre-service teachers and its influence on authentic leadership development. PLS 

SEM-based analysis showed a positive and significant relationship between 

perceived ease of use and Intentions. Perceived use has shown a positive 

significant effect on intentions. Intentions to use social media for learning have 

shown a positive and significant effect on social media use for authentic leadership 

development. Perceived ease of use has shown a positive and significant effect on 

social media use for authentic leadership development. There was a positive and 

significant relation between perceived use and social media use for authentic 

leadership development. This study showed a positive and significant mediation 

of the intentions between perceived ease of use and social media use for authentic 

leadership development. Intentions have also shown a positive and significant 

mediation between perceived use and social media use for authentic leadership 

development. 

 

The overall direct relations among constructs are shown in Figure 5.3.  

 

 
Figure 5.3. PLS-SEM model integration of TAM with ALD 
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Fuzzy set qualitative comparative analysis endorsed the results produced from 

PLS-SEM (i.e., Graph 1a. presents a linear and positive relation between 

intentions and social media use for authentic leadership development. Graph 1 b. 

presents a linear and positive relationship between perceived ease of use and social 

media use for authentic leadership development. Graph 1c. presents a linear and 

positive relation between perceived use and social media use for authentic 

leadership development. Graph 2 a. presents a positive and linear relationship 

between perceived ease of use and intentions. While Graph 2 b. represents a linear 

and positive relation between perceived use and intentions as shown in Figure 5.4: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.4: Linear relations  

 

 

 
1a. Consistency X (SM_ALD)<=Y (INT), 0.843                                   1 b. Consistency X (SMU_ALD)<=Y(PU), 0.972                         1 c.  Consistency X (SMU_ALD ) <=Y(PEU), 0.976 

Consistency Y>=X, 0.825.                                                                             Consistency Y (PU)>=X (SMU_ALD), 0.972                            Consistency Y (PEU)>=X (SMU_ALD), 0.977 

 

 
2. a Consistency X (INT)<=Y(PEU), 0.841     2. b. Consistency X (INT)<=Y(PU), 0.841 

       Consistency Y (PEU)>=X, (INT), 0.834.                                            Consistency Y (PU)>=X, (INT), 0.834. 

 
 

Consistency Y (PEU)>=X, (INT), 0.834. 
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5.4 Social Media Tools for the Development of Pre-Service 
Health Sciences Researchers during COVID-19 in Pakistan 

 

Study 4 aimed to find out the influence of social media tools on research 

competencies development and research completion among pre-service health 

sciences researchers.  

 

Partial least square structural equation modeling was applied to find out the 

relation among constructs. The general use of social media and information 

management tools did not show an influence on research completion. While 

communication tools, multimedia tools, and collaborative tools have shown a 

positive relationship with the research completion. Communication tools, 

multimedia tools, social media use in general, collaborative tools, and information 

management tools have a positive influence on research competencies mediate 

between different social media tools such as communication, multimedia, social 

media in general, and information management and research completion. While 

research competencies have shown no mediation between collaborative tools and 

research completion.  

 

The overall direct relations among constructs are given in Figure 5.5.  
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Figure 5.5. Social media, research competencies, and research completion  

 



Muhammad Zaheer Asghar 

52 

6 Discussion 

 

The research thesis was aimed at finding out the emerging learning 

technologies adoption among higher education students during the COVID-19 

pandemic. It was also the aim of the study to find out the influence of emerging 

learning technologies on the teaching-learning process, research competencies 

development, research completion process, and authentic leadership development 

of the higher education students during the COVID-19 pandemic in the context of 

a developing country such as Pakistan. According to the best knowledge of the 

researcher, it is among pioneer studies to find emerging learning technologies 

acceptance such as mobile phone learning, social media-based learning, and open 

educational resources among higher education students during the COVID-19 

crisis. The researcher felt the need to study because universities were shifted 

towards e-learning due to the COVID-19 pandemic. But unfortunately, higher 

education institutions, teachers, and students were not ready to use traditional e-

learning systems. Because first of all, almost every traditional university did not 

have` an e-learning infrastructure such as a dedicated learning management 

system. Second, teachers did not have the experience or training to teach online 

classes. Third, students were used to attending face-to-face classes in mainstream 

universities. However, it was hypothesized that emerging learning technologies 

such as M-learning, social media-based learning, and open educational resources 

were part of the teaching-learning process in normal situations and traditional 

university setups. Therefore, it was assumed that emerging learning technologies 

were considered the best alternative for face-to-face learning during the COVID-

19 emergency for a developing country like Pakistan. The discussion section of 

the thesis is divided into three sections; first, summary of the findings; second, 

theoretical and practical implications; third, limitations and future research.  

 

6.1 Summary of findings  

This research has contributed to knowledge in previous literature by answering 

the research questions:  

 

RQ 1: What is the level of acceptance and readiness for M-
learning among pre-service teachers? 

 

Study 1 aimed to find out the M-learning acceptance level among pre-service 

teachers during the COVID-19. It was also the aim of the study to find out the 
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influence of M-learning acceptance on the M-learning readiness of the pre-service 

teachers. The factors of performance expectancy, effort expectancy, social 

influence, quality of services, personal innovativeness, behavioral intentions, M-

learning readiness, and overall M-learning acceptance showed the pre-service 

teachers’ tendency towards an agreement that reflects acceptance and readiness of 

pre-service teachers for M-learning. Çubukçu et al., (2017) study also found the 

same results. Pre-service teachers’ satisfactory level of performance expectancy, 

effort expectancy, and social influence show that M-learning facilitates the 

teaching-learning process (Alioon & Delialioğlu, 2019). It helps students in 

gaining knowledge anywhere and anytime (Georgieva et al., 2005). M-learning 

has become a prominent source of online learning as 70% of students watch 

YouTube videos on mobile phones (Grant, 2019). Domingo & Garganté 

(2016)observed that 24 million people download audio, video, and image content 

through mobile phones. It concludes that M-learning is getting popularity among 

higher education students. It was proved an essential source of learning during the 

COVID-19 crisis.  

 

RQ 2: What is the relationship between M-learning 
acceptance and M-learning readiness among pre-service 
teachers? 

 

Study 1 added the components of quality services and personal innovativeness 

in the previously existing UTAUT model. The current study showed a positive 

correlation between all factors of UTAUT. Previous research (Aliaño et al., 2019) 

also endorsed the results that components of M-learning acceptance are associated 

with their learning readiness. Performance expectancy and effort expectancy has 

shown no direct influence on pre-service teachers’ intentions towards M-learning 

and indirect influence on readiness for M-learning. The results endorsed previous 

studies that negate the influence of performance expectancy and effort expectancy 

on M-learning readiness and acceptance (Kwan et al., 2019). While performance 

expectancy has a direct influence on M-learning readiness which is endorsed by 

previous studies (Liu et al., 2010). The social influence has shown a positive and 

significant relationship with the pre-service teacher’s intentions toward M-

learning. This result is also endorsed by previous research (Agustin & Erly 

Mulyani, 2016). Quality services of infrastructure such as internet, software, and 

hardware also influence the M-learning acceptance and readiness directly. The 

results of the study are endorsed by previous research (Persada et al., 2019). It 

means that educational institutions need to provide pre-service teachers with 

quality infrastructure to enhance students’ intentions towards M-learning. Study 

1 also showed that personal innovativeness also influences the technology 

adoption among learners. Previous research (Zarmpou et al., 2012)  also endorsed 

the influence of personal innovativeness on M-learning readiness and acceptance. 
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Pre-service teachers’ intentions towards M-learning have also shown a positive 

and significant influence on M-learning readiness. Previous studies also endorsed 

the same results (Fauzi et al., 2018).  

The current study showed that the demographic of gender does not influence 

pre-service teachers’ intentions to accept M-learning. Previous research found the 

influence of demographics on M-learning acceptance (Ning et al., 2019). Pre-

service teachers’ equal level of intentions toward M-learning for both genders may 

be due to the pandemic circumstances. Male and females both get the benefit of 

the M-learning equally during the COVID-19.  

 

RQ 3. What are different social, psychological, and cultural 
levels that influence pre-service teachers’ intentions to use 
OER?  

 

Study 2 answered the research question that there is an influence of social, 

psychological, and cultural levels on pre-service teachers’ intentions towards the 

use of open educational resources. Pre-service teachers’ attitude has shown no 

influence on their intentions to use OER. Previous research also endorsed it (Lam 

& Hsu, 2006). Researchers  (Lu & Xia, 2013) claimed that sometimes a person’s 

intentions are large enough to ignore the attitude factor. The same argument also 

implies the research finding that pre-service teachers’ intentions were large 

enough to ignore their attitude towards the use of OER. The current study also 

endorsed the influence of perceived behavioral control on pre-service teachers’ 

intentions to use OER. Previous research (Jones & Nyland, 2020; Nusbaum et al., 

2020) also endorsed this result. It shows that a person’s ability to utilize modern 

technology influence their intentions to adopt it. This study also divided the 

subjective norms of the individuals into different cultural levels such as 

professional, personal and organizational. It was found that personal culture level 

has a positive and significant influence on an individual’s intentions to use OER. 

It shows that personal culture represents the subjective norms of a person. Ajzen 

(1985) described the importance of subjective norms to influence an individual 

intention toward a certain phenomenon. It shows that pre-service teachers’ 

intentions to adopt OER for learning are influenced by their colleagues, friends, 

and peers. This study also measured the influence of pre-service teachers’ 

intentions on their actual behavior to use open educational resources. It was found 

a positive and significant influence on intentions on user behavior. Previous 

studies endorsed the results of the present study (Mtebe & Raisamo, 2014). It is 

concluded that perceived behavioral control and personal culture influence 

intentions to use OER.  
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RQ 4. What is the influence of social media-based learning 
acceptance on authentic leadership development among 
preservice teachers?  

 

Study 3 has shown that perceived ease of use and perceived use as essential 

antecedents in developing learners' intentions toward social media-based learning. 

This study has also provide knowledge addition that the use of social media 

promotes learner’s awareness, the balance of personality and ethical aspects of the 

learners leads to develop them as authentic leaders. Higher education institutions' 

efforts to teach ethics, develop a balanced personality, and self-regulation through 

books to students become useless when they interact with real-life situations. 

According to researchers (Wang & Calvano, 2015), students who participated in 

ethics education courses were equally vigilant about moral responsibilities as 

students who did not take part in ethics education. Venkat Raman et al., (2019) 

and Sholihin et al., (2020) described it as a gap between leadership theories to 

develop balanced, moral-oriented, and self-regulated authentic leaders and its 

application in the real situation. It may be also the reason that some learning 

activities are difficult to implement due to high costs, lack of resources, and high-

level risk associated with them. According to researchers (Loon et al., 2015; Salas 

et al., 2009), new media technologies such as the use of mobile phones and social 

media provide an alternative source of real-life experiences in the virtual world 

that is difficult to replicate in the traditional pedagogical environment such as 

books, lectures, and paper-based testing. New technologies provide more social 

learning experiences to students because of more social interaction with the real 

world in the virtual environment.  

 

RQ 5. Is there a connection between the use of social media 
tools and the research competencies of the pre-service 
researchers in the completion of their research?  

 

Study 4 aimed to find out the influence of social media tools on research 

competencies development and research completion process COVID-19. This 

research found that different forms of social media tools influence pre-service 

researcher’s competencies such as research governance, personal effectiveness, 

and research governance which helps in the research completion process during 

the pandemic. Information management tools such as Google Docs, and Monkey 

surveys helped pre-service researchers in data collection during the COVID-19 

pandemic. Saadeh et al., (2020) also endorsed the research results that post-

graduate students used information tools such as file sharing, reference 

management tools, and research databases to compile their research. This research 

showed that multimedia tools such as audio, video, and images have a relation 

with the research competencies development which leads to catalyzation of the 



Muhammad Zaheer Asghar 

56 

research completion process (Golovchun et al., 2020). It is also evident from the 

study that social networking sites such as Twitter and Facebook influence the 

research competencies development and research completion process of the pre-

service researchers. This result is endorsed by researchers (Al-rahmi et al., 2015). 

Current research showed that collaborative media tools such as statpedia and 

Wikipedia have not influenced research competencies and research completion of 

the post-graduate students. Abilock (2012) says that collaborative social media 

tools are not so reliable to use for research purposes. This is the reason that 

postgraduate students did not show their interest to use collaborative social media 

tools for their research competencies development and research completion 

process. This study showed that social media communication tools such as google 

hangout, Zoom, and Skype have shown an influence on research competencies 

development and research completion process during the COVID-19 pandemic. 

Sobaih et al., (2020) also showed the same results that communication tools 

helped researchers to complete their research projects during the crisis.  

6.2 Implications  

This section discussed the theoretical and practical implications of the research 

fidnings.  

Theoretical implications  

This research project has presented the theoretical implications of the research 

findings in four ways. First, there are a number of studies (Mahande & Malago, 

2019; Sakdiyah et al., 2019) available about the importance of e-learning 

environments for education. While this study has presented mobile phones, social 

media-based learning environments, and open educational resources as emerging 

learning technologies. It has set research directions from rigid e-learning 

environments toward more flexible, accessible, and emerging learning 

technologies. Second, previous research (Mahande & Malago, 2019; Sakdiyah et 

al., 2019) used the technology acceptance theories such as TPB, TAM, and 

UTAUT for e-learning adoption. It is the theoretical implication of the current 

research to use the technology acceptance theories for emerging learning 

technologies in the context of COVID-19 and developing countries like Pakistan. 

This research project has established the validity of technology acceptance 

theories such as the theory of planned behavior (TPB), technology acceptance 

model (TAM), and Unified theory of acceptance and use of technology (UTAUT) 

for emerging learning technologies during the crisis. Third, previous research 

(Duffett, 2017; Sakdiyah et al., 2019) has shown the importance of emerging 

technologies such as mobile phones and social media for communication during 

a crisis. While this research has highlighted the importance of mobile phones, 

social media tools, and environments to continue the teaching and learning process 
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during a crisis. Fourth, researchers' development models (VITAE, 2011) were 

mostly studied for face-to-face learning approaches. Current research has viewed 

the researchers' development models in the context of emerging learning 

technologies. It has set-theoretical horizons to work on emerging learning 

technologies adaptation for research development. Fifth, previous research (van 

Wart et al., 2017) has presented a literature-based conceptualization of the 

technology acceptance theories' integration with the leadership development. This 

research has presented empirical evidence of the social media-based learning 

acceptance with authentic leadership development. It sets research directions to 

integrate technology acceptance theories with leadership theories.  

 

Practical implications  

This research project has wider implications for the adoption of emerging learning 

technologies. This section discussed the practical implications of M-learning 

adoption, open educational resources use behavior, and social media-based 

learning adoption for higher education students. Researchers (Dewi & Wajdi, 

2021) endeavored to find the sources of learning during the COVID-19 in their 

context. Previous studies (Abu-Al-Aish & Love, 2013) have shown the 

effectiveness of M-learning in normal circumstances in developing countries. 

Higher education institutions, teacher education departments, higher education 

commission of Pakistan can devise policies to adopt M-learning technologies 

based on this research. Pakistan telecommunication authority (PTA) in 

collaboration with mobile phone companies, HEC, and higher education 

institutions to allocate resources such as internet and mobile phones for higher 

education students in easy installments and discounted packages. It would help 

students to use mobile phones to overcome accessibility issues during an 

emergency. Higher education faculties and learning resource centers should 

devise instructional strategies to encourage students to M-learning.  Higher 

education institutions can organize training programs to flourish the personal 

innovativeness of the students for M-learning adoption. It will increase the 

performance expectancy and effort expectancy of the students to use M-learning 

(Thongsri et al., 2018).  

Higher education students can get the benefit from the emerging learning 

technologies such as open educational resources (OER) due to their free-of-cost 

accessibility (Halstead-Nussloch & Rutherfoord, 2019). Higher education 

institutions need to develop a culture of open access. Teachers, research 

supervisors, and administration should encourage students to use OER (Keats, 

2009). Learning resource centers of the universities can organize training 

programs to inculcate OER creation, sharing, and managing skills for the faculty 

members (Kim, 2018). Teachers can train students on in the use of OER. It would 



Muhammad Zaheer Asghar 

58 

boost the confidence level of the students for the use of open educational resources 

(McGeary et al., 2021).  

The third most essential emerging learning technology is social media. Why 

are social media tools getting popular among young people? When children grow 

they tend to explore their self-identity. Identities are a function of social 

interaction. Social media tools provide wider opportunities for youngsters to 

discover their self and other boundaries. They learn through social media with 

their self-presentation, developing relations, interactions within individual groups, 

learning other perspectives, and self-management of privacy and intimacy 

(Gündüz, 2017). “Because identities are constructed within, not outside, 

discourse, we need to understand them as produced in specific historical and 

institutional sites within specific discursive formation and practices, by specific 

enunciative strat-egies[and] within the play of specific modalities of power”(Hall 

& Jing, 1996). Because of the dual nature of the development of self, social media 

tools can help in personality development as well as personality destruction of the 

learners. Appropriate professional development of the faculty members or 

teachers as authentic leaders can help students to extend their learning experience 

in an improved way beyond the boundary walls of the classroom through social 

media tools. Teachers as authentic leaders can also influence other school staff 

such as counselors, school librarians, and coordinators to take care of students’ 

privacy and intimacy issues in physical and virtual spaces (Gündüz, 2017; 

Naslund et al., 2020).  

Teachers' development as authentic leaders through social media-based 

learning is like triggering a chain of events. First teachers would bring social 

media-based learning into their practice. Second, they would lead social media as 

an authentic leader. Third, they would develop their students as authentic leaders 

through social media-based learning. Because without telling our students what 

should be shared or what sort of things should not be shared, we put them at a 

greater risk. The ease, flexibility, and accessibility to widely utilize social media 

for content sharing could become problematic if left unchecked (Maurer & Taylor, 

2020). Because once students share something in cyberspace, it becomes part of 

the worldwide network (Boyd & Ellison, 2007). 

Higher education students did not only utilize social media tools for teaching 

learning and their authentic leadership development but it was also used for the 

research competencies development and research completion during the COVID-

19. The governments collaborated with WhatsApp to share pandemic information 

with the public (Islam et al., 2020). The health ministry of Pakistan also provided 

real-time statistics and information about pandemics on social media platforms 

such as Facebook and Twitter which was also useful for researchers. The use of 

social media tools for research competencies development of the pre-service 

researchers has set a precedent for higher education institutions to develop social 

media-based instructional designs for the training of researchers. It would also 
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help them to complete their research well in time during an emergency such as the 

COVID-19. 

6.2.1 Limitations and future research 

This Ph.D. dissertation is a compendium of four research papers. I have discussed 

the limitations of my research in this section under the sub-sections of emerging 

learning technologies categories, theoretical frameworks, research approach, 

participants selections, data analysis, and outcomes.  

I have limited the emerging learning technologies to three main categories M-

learning, social media-based learning, and open educational resources. There are 

two reasons to select these three categories.  First, statistics show an emerging 

trend of mobile phones and social media usage in developing countries like 

Pakistan (Kemp S, 2021; Pakistan Telecommunication Authority (PTA), 2020). 

Literature (Banerjee, 2018; Palmer, 2018) also supports the increased use of open 

educational resources through mobile phones and social media networks. Second, 

the selection of these broader categories is based on the educational technologies 

affordance-ability taxonomy (Antonenko et al., 2017). Literature supports the 

affordance-ability of M-learning (Hwang et al., 2021; Pishtari & Rodríguez-

Triana, 2022), social media-based learning (Eismann et al., 2021), and open 

educational resources (D. Lee & Lee, 2021) in developing countries. There are 

different aspects of M-learning (such as the use of different apps), social media-

based learning (such as the use of different social media networks, and apps), and 

open educational resources (such as MOOCs). I have discussed general aspects of 

emerging learning technologies' acceptance. Although, I categorized social 

media-based learning into sub-categories such as information management tools, 

communication tools, and collaborative tools. But it still needs to explore the 

acceptance of subcategories of the emerging learning technologies. It sets future 

research directions to explore the acceptance of versatile mobile apps, different 

social media platforms, and subcategories of open educational resources for 

learning.  

There are many technology acceptance frameworks available in literature such 

as the Theory of Reasoned Action (Fishbein & Ajzen, 2011), and Extended 

Technology Acceptance Model (Venkatesh & Davis, 2000). This research is 

limited to only three technology adoption theories as technology acceptance 

model (TAM), the theory of planned behavior (TPB), and the Unified theory of 

acceptance and use of technology (UTAUT). Because TAM, TPB, and UTAUT 

are highly cited theories in the area of technology acceptance (Rahman et al., 

2017). However, there was a dearth of studies to find out the implications of these 

theories for emerging learning technologies. Future research may use different 

other technology acceptance theories such as the Theory of Reasoned Action and 

the extended technology acceptance model.  
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This research project has used a quantitative research approach and survey 

design to collect data for its four articles. I used this approach because most of the 

technology acceptance-based studies conducted surveys (Jacob & Pattusamy, 

2020; Mahande & Malago, 2019; Thongsri et al., 2018). It helped to generalize 

the results for a large population (Hunziker & Blankenagel, 2021; Lauren, 2022). 

Since my research was aimed to find out the emerging learning technologies 

acceptance among higher education students in Pakistan. It needed a large number 

of samples and robust statistical analysis techniques to generalize the results for a 

large population of university students. However, a mixed-methods research 

approach would have helped in digging up the phenomenon deep down (Cresswell 

et al., 2003). Research papers in this project used a cross-sectional survey 

approach to find out the phenomenon of emerging learning technologies 

acceptance during the pandemic. Longitudinal surveys can help to find out the 

long-lasting effect of the emerging learning technologies on higher education 

students learning outcomes (Venkatesh & Davis, 2000). Research studies based 

on post-pandemic data can produce more effective results to compare the use of 

emerging learning technologies pre-during and post-pandemic.  

The target population of the research studies was higher education students. 

However, I limited the sample selection procedures to pre-service teacher 

education institutions due to three reasons. First, data were collected from pre-

service teachers' education departments such as educational leadership and 

management, art education, vocational health sciences education, and science 

education. Pre-service teachers enrolled in these departments study 

multidisciplinary courses such as art, humanities, social sciences, health sciences, 

and mathematics (Akerson & Flanigan, 2000; An, 2020). Second, their degree 

program is aimed to develop their competencies as pedagogues, academic 

entrepreneurs, researchers, and future educational leaders (Radinger, 2014; 

Roters, 2015). Therefore, pre-service teachers were considered the most suitable 

sample to understand the influence of emerging learning technologies' acceptance 

on their teaching-learning process, research competencies, and authentic 

leadership development. Because pre-service teachers are also torchbearers to 

transfer these competencies to the next generation of learners (Holmqvist, 2019). 

However, future research may be conducted on the same topics at different levels 

such as primary and secondary education and different disciplines of higher 

education.  

This research project used symmetrical and asymmetrical data analysis 

approaches in its four articles. It helped in understanding the phenomenon of the 

emerging learning technologies' acceptance as combinations of exogenous 

components and their influence on endogenous components understudies (Olya et 

al., 2020; Rasoolimanesh et al., 2021). It helped in compensating for the 

deficiency of the mixed methods research approach (Rasoolimanesh et al., 2021). 

However, it is suggested to explore the phenomenon through mixed methods 
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research approach and data analysis techniques in future research. It will also help 

to understand the results validity and consistency of the technologies acceptances 

studies those used symmetrical and asymmetrical approaches for the data analysis.  

It is also the limitation of the study to find the influence of technology adoption 

only on authentic leadership development. Because literature supported authentic 

leadership as the most viable leadership style to deal with the crisis in social media 

environments (Wang et al., 2021). Since leadership is a broader area of study. It 

has different facets to understand in different circumstances (Northouse, 2016). 

Therefore, future studies may find the influence of technology acceptance on 

different leadership styles such as transformational leadership and servant 

leadership (Burns, 1995, 2003; Daniëls et al., 2019; Greenleaf, 1998; Hendriks, 

Burger, et al., 2020). Moreover, this research has studied the influence of 

technology adoption on research competencies development through researchers’ 

development framework. Because it was mostly studied framework in different 

cultural contexts (VITAE, 2011). Future research may use different research 

competencies models (Fazal & Chakravarty, 2021) to find the influence of 

emerging learning technologies adoption on the research competencies up-

gradation of the mature researchers. It would help in developing professional 

development plans for researchers through the use of emerging learning 

technologies and upgrading them like software. 
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