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High-tech inventions and advances in smartphones and wireless communications have revolutionized learning

technologies such as ubiquitous learning, mobile learning, and electronic learning. Ubiquitous learning is an inno-

vative state-of-the-art technology for learning at your will, anytime, anywhere, using mobile or handheld devices.

By providing 􀅫lexibility andmultiple learningmediums, Ubiquitous learning students can overcome obstacles such

as poor classroom facilities, cultural and religious barriers, and busy personal and professional lives. This study

aims to study the factors in􀅫luencing whether students accept and use these new technologies, like ubiquitous

learning. This research spread the prevailing study on the UTAUT2 and developed a theoretical model of ubiqui-

tous learning acceptance. Furthermore, this study is also expected to help guide learners in crafting and employing

courses and executing courses aimed at seamlessly integrating technology. This research adopts quantitative re-

search methods to achieve the desired results, and data for this study will be gathered through a cross-sectional

survey. Therefore, the total population is 600, and data collected from four provinces of Pakistan and six univer-

sity students respondedwith 301 data to validate the proposedmodel using an innovative PLS approach and clus-

ter technique. According to the results, context awareness, self-directed learning, hedonic motivation, personal

innovativeness, personal compatibility, performance expectancy, and facilitating conditions affected behavioural

intention with an R-square variance of 52.8%. These empirical 􀅫indings identify several in􀅫luences as the most

critical factors affecting ubiquitous learning adoption. They make several theoretical contributions to help higher

education institutions promote students' adoption of ubiquitous learning while enhancing their practical value.

© 2022 The Author(s). Published by TAF Publishing.

I. INTRODUCTION

In the 21st century, several new and innovative learning

trends have emerged. Information communication technol-

ogy and IT now impact every aspect of human life. We play

an essential role in the workplace, business, entertainment,

and education 􀅫ields. New technologies are integrated into

education environments to make them highly intelligent

and enhanced, creating a ubiquitous learning experience

that considers the user's location, preferences, and inter-

ests. It enables everyone to acquire knowledge securely,

timely, ef􀅫iciently, and entirely at all times [1, 2]. Through

U-learning, the system eliminates the need for traditional

classrooms and communicates with mobile devices to sup-

port students learning on the go. Due to the system's 􀅫lex-

ibility, students can effectively manage their time between

education and work.

Additionally, removing the requirement for travelling to

and from the classroom reduces transportation-related ex-

penses. Also, essential educational supplies must be ob-

tained. Furthermore, it is suggested [3] that People of all

*Corresponding author: Sajeela Ashfaque Tago
†email: Sajeela.tago@usindh.edu.pk

The Author(s). Published by TAF Publishing. This is an Open Access article distributed under a Creative Commons Attribution-NonCommercial-

NoDerivatives 4.0 International License

http://crossmark.crossref.org/dialog/?doi=10.20474/Jater-8.1.5&domain=pdf
Sajeela.tago@usindh.edu.pk
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


41 J. adv. tec. eng. res. 2022

ages exhibit different signs of Learning, and learners can

learn anytime, anywhere, and at any time. Drawing from

the [4] assertion, Individuals born after 1990 underscore

the digital mediation of various aspects of their lives. Digi-

tal technologies signi􀅫icantly in􀅫luencehowpeoplehighlight

social interactions, form friendships, and engage in civic ac-

tivities.

Pakistan's most commonly accepted education system is

for students to interact with teachers face-to-face. Schol-

ars need to be physically present in class to learn. De-

spite it beingwidely accepted, the traditionalmodel has cer-

tain disadvantages. Many people are prevented from fur-

thering their education due to strict guidelines that impose

requirements in the classroom, including cultural and re-

gional barriers, among other inevitable circumstances. On-

line learning was introduced to make Learning available to

more groups of people and remedy the associated issues.

Thanks to the Internet advancements that establishedweb-

based Learning, students can access their academic mate-

rials anytime with wireless devices from any location. So,

web-based learning development presented in Figure 1 (E-

learning, M-learning, U-learning):

Fig. 1. Web-based learning

In today's world, constant advancements in wireless tech-

nology cause the educational system to change continually.

Advancements inwireless technology contribute to student

engagement and a 􀅫lexible learning environment [4].

To conclude this introduction, the pedagogical effectiveness

of ubiquitous learning has been validated across various

settings, including educational settings both within and be-

yond the traditional classroom, for example [5], and within

the framework of lifelong learning. In higher education, cer-

tain scholars anticipate that ubiquitous learning will intro-

duce novel strategies, tools, and resources to actualize its

potential [6, 7].

U-learning and technology in education will not be widely

accepted by students just because of technological devel-

opments [8]. Understanding and studying the reasons for

accepting or rejecting technologies and systems is essential

[9].

Users have repeatedly studied the level of acceptance of

technology by information communication systems. In

higher education, students' acceptance of U-learning tech-

nology is essential, and portable handheld devices, wire-

less devices, and Information systems services were widely

used and accepted based on early studies. The researchers

use the UTAUT2 model to develop a theoretical framework

and identify the critical acceptance factors from the stu-

dent's perspective of higher educational institutions in de-

veloping countries like Pakistan. Many studies have ac-

quired knowledge regarding the use and acceptance of tech-

nology in academic settings, and this study aims to con-

tribute to that body of knowledge. Designers and educators

seek to acquire the necessary knowledge and tools to imple-

ment technology correctly in the learning process.

A. Problem Statement

In Pakistan's HEIs (Higher Education Institutions), the key

factors in􀅫luencing the acceptance and integration of U-

learning should be thoroughly investigated, resulting in

signi􀅫icant hurdles to its adoption. The acceptance of U-

learning still needs to improve, according to several studies.

The current research requires a detailed analysis of the fac-

tors shaping the acceptability and use of U- learning tech-

nologies in Pakistan's educational system. U-learning can

only be successfully implemented in higher education if stu-

dents accept it as a vital step.

Individuals determine the acceptance and continued use of

U-learning in higher education by identifying the critical

factors involved. The question determines if U-learning is

practical, easy touse, and cost-ef􀅫icient for education inPak-

istan. Additionally, students need to acquire the necessary

information to implement U-learning properly. It also de-
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termines the characteristics and necessary designs to sup-

port effective U-learning.

B. Research Question and Goals

In this research, the following broadly focused research

question is:

• What factors play a crucial role in shaping the accep-

tance and use of pervasive learning within Higher Ed-

ucation Institutions (HEIs) in Pakistan?

• How can a theoretical model be developed to under-

stand the factors that in􀅫luence pervasive learning in

higher education in Pakistan?

• Whatmethods and approacheswill be adopted to val-

idate the proposed research model in the context of

the dissemination of knowledge in higher education

institutions in Pakistan?

More nuanced and theoretically based results will be ob-

tained to address these questions. Understanding various

educational effects of ubiquitous learning.

II. LITERATURE REVIEW

A. Ubiquitous Learning

The proponent of ubiquitous computing argues that it in-

volves integrating computers seamlessly into all aspects of

our lives, replacing conventional computers with updated

versions. He emphasizes that everyone can access comput-

ers of varying sizes and forms [10]. Ubiquitous learning is

founded on ubiquitous computing, creating new opportuni-

ties for learners and professionals within educational set-

tings [11].

The performance of knowledge work is enhanced by the

four bene􀅫icial effects of ubiquitous computing. Communi-

cation is free from time and space constraints; the organiza-

tion can access more prosperous signals to make better de-

cisions, making it easier to support [12]. Wireless, available

networks, well-designed battery technology, and other soft-

ware devices accelerate ubiquitous learning. Let's leverage

these technologies to embedpersonalized learning environ-

ments into our lives. Ubiquitous learning has traditionally

supported tourists and museum guides by explaining envi-

ronmental facts through electronic guidebooks. Ubiquitous

educational and technological knowledge is taking place in

academic settings and various other settings.

In classrooms or outdoor studies, students experience the

lifting of traditional education restrictions [13]. With the

augmentation of mobile devices, learning became ubiqui-

tous and popular. Students use mobile devices, wireless

communications, and technologies to gain experience in a

real-world learning environment [14].

B. Ubiquitous Learning in Higher Education

Higher education institutions make use of ubiquitous, op-

erated by educators and students, to provide various func-

tions. Computer science classes at some higher education

institutions use ubiquitous technology. Learners believe

they can gain more hands-on experience and motivation

from ubiquitous technology than traditional methods [15].

Despite their myriad bene􀅫its, learners experience the de-

velopment of their inventiveness andproblem-solving skills

with Ubiquitous Learning. One might ponder why ubiqui-

tous learning is less commonly employed in higher educa-

tion [16]. Furthermore, the education process can be com-

plicated and costly when integrating ubiquitous technology

[17].

Additionally, in higher education, researchers increasingly

use ubiquitous learning for speci􀅫ic activities, and the 􀅫ields

making the most signi􀅫icant use of this approach should be

examined. Students commonly use ubiquitous learning to

teach themselves programming and language learning, as

they have rapidly adopted this approach for these activi-

ties [18]. Moreover, to obtain better learning effects, [16]

declare the characteristics of ubiquitous learning, such as

the need for context-aware learning anytime, anywhere, for

learners to 􀅫ind information without any constraints. Ubiq-

uitous learning is another characteristic. Educators and

learners can learn uninterrupted as they move from one

place to another.

III. PROPOSEDMODEL FOR THIS RESEARCH AND

HYPOTHESIS

In this investigation, we extend the uni􀅫ied theory of accep-

tance and use model by including context awareness, self-

directed learning, and Hedonic motivation. Fig. 2 presents

the proposed research model and hypotheses with the

seven constructs "Context-awareness", "self-directed learn-

ing," "hedonic motivation," "perceived compatibility, "per-

sonal innovativeness", "performance expectancy," and "fa-

cilitating conditions " are assumed to predict the higher ed-

ucation community's behavioural intention to adopt ubiq-

uitous learning.
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Fig. 2. Proposed research model and hypothesis

For this research, we choose the UTAUT2 model as the pri-

mary one for expansion for several reasons within technol-

ogy adoption research. Many researchers and practition-

ers have recognized and accepted the UTAUT2 framework

for its comprehensive nature. An extended and adapted

UTAUT2 model can accommodate the unique nuances and

characteristics of different technological innovations and

adoption contexts when studied. The revised UTAUT2 sig-

ni􀅫icantly improves upon the original UTAUT model [19].

Furthermore, the most widespread theory in information

communication and systems study is the extended theory

of acceptance and use, known for its robust explanatory in-

􀅫luence. Additionally, it explains why the technology is ac-

cepted in different contexts and use cases [20]. In this re-

search, ubiquitous learning in higher education extended

the theory of acceptance and used a model with constructs

like context awareness and self-directed learning.

In the proposed model, we have chosen to include only

the subsequent factors from UTAUT2: "Performance ex-

pectancy," "effort expectancy," "social in􀅫luence," "price

value," and habit. We have excluded "EE," "SI," "PV," and

habit for speci􀅫ic reasons. Firstly, ubiquitous learning tech-

nology in higher education provides them with the tech-

nology, but they must be 􀅫inancially responsible. Effort ef-

􀅫iciency may be less relevant in determining factors [21].

Secondly, social in􀅫luence may not signi􀅫icantly impact the

acceptance behaviour of students. In HE settings, students

do not heavily rely on societal expectations to use institu-

tional learning technology for their learning [22]. Thirdly,

students are not 􀅫inancially responsible for the ubiquitous

learning technology provided by their institutions; thus,

factors related to price value may not be relevant to them.

The technology's cost-effectiveness or perceived value for

money may not signi􀅫icantly in􀅫luence Students' decisions

to use or adopt it [23].

Fourth, in higher education settings, the regular use of ubiq-

uitous learning technology may not signi􀅫icantly in􀅫luence

adoption and implementation. Individuals do not follow

established habitual patterns of technology use in their

daily lives as in some contexts. Furthermore, higher edu-

cation students may adopt more variable and adaptable ap-

proaches to learning technology rather than relying on ha-

bitual routines [24]. Firstly, the model quanti􀅫ies the rela-

tionships among constructs directly by offering a simpler

one, excluding moderators' in􀅫luence on UTAUT2: age, gen-

der, and experience are not considered [25]. Then, using

moderators does not affect the context of acceptance [26].

Thirdly, you can create a model generally used in various

contexts [27].

A. Context-Awareness

Context-awareness is the independent variable adopted for

this research. The system perceives contextual informa-

tion about the user as a crucial aspect of ubiquitous learn-

ing, representing its context awareness [28]. The surround-

ing environment and the system actively adapt and make

dynamic and proactive adjustments to their functionality.

Ubiquitous learning technology with the ability to discern

contextual cues ubiquitously operates. Therefore, we pro-

pose the following:

Hypothesis 1: CA will have a positive and signi􀅫icant effect

on behavioural intention.
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B. Self-Directed Learning

Self-directed learning is another independent construct in

the ubiquitous learning theoretical model. Learners direct

their learning in U-learning and 􀅫ind ways to personalize

and sensitively adjust the learning situation to themselves

[29]. Students are active and central participants in this

process, and their characteristics facilitate or act as barriers

to their motivation to use the U-learning setting [30]. Indi-

viduals need to understand the role of self-directed learning

in terms of personal differences.

Hypothesis 2: SDLwill have a positive and signi􀅫icant effect

on behavioural intention.

C. Hedonic Motivation

Hedonic motivation is adopted for this research. Individ-

uals derive fun or pleasure, referred to as Hedonic Mo-

tivation (HM), from using technology [31, 32]. Students

signi􀅫icantly contribute to technology acceptance and use

with their hedonic motivation. Students experience higher

trust in information technologies when they encounter he-

donic stimuli that stronglymotivate them [33]. Throughnu-

merous studies, educators in various settings have demon-

strated that hedonic motivation positively in􀅫luences be-

havioural intentions. Ubiquitous learning offers the intrin-

sic allure of autonomous behaviour, captivating design, en-

tertainment value, enjoyment, and the capability for per-

sonalized learning experiences [34]. Students are incen-

tivized towards adoption by all serving as hedonic advan-

tages. Consequently, we propose the following:

Hypothesis 3: HMwill have a positive and signi􀅫icant effect

on behavioural intention.

D. Personal Innovativeness

An individual adopts innovation earlier than another, which

de􀅫ines their degree of personal innovativenesswithin a so-

cial system. That innovation has been adopted to measure

this de􀅫inition. Another studyde􀅫ines innovation as a funda-

mental dimension of relevant personality for analyzing or-

ganizational change. [35] offers the concept that one can

locate oneself within a continuous range of abilities, which

enhances the doing of things by assigning adaptive labels to

the stages of different things' abilities, emphasizing innova-

tive labels. This idea was developed in the information sys-

tem and information communication technology 􀅫ieldwhen

they conducted a study to de􀅫ine personal innovativeness in

the context of ubiquitous learning in higher educational in-

stitutions.

Hypothesis 4: PE will have a positive and signi􀅫icant effect

on behavioural intention.

E. Perceived Compatibility

In the IS 􀅫ield, users adopt new technology or applica-

tionsmore readily when compatibility is ensured. Probable

adopters perceive the intensity of alignment between inno-

vations and their current needs and prior experiences, de-

termining the compatibility. In this research, students' be-

liefs, values, and lifestyles 􀅫it with online learning technolo-

gies. Mobile learning programmers in Taiwan established

meaningful relationships between usage and compatibility

[36]. Furthermore, this knowledge in the 􀅫ield of informa-

tion and communication technology was utilized when he

led a study to de􀅫ine perceptual compatibility in the context

of ubiquitous learning in higher education institutions.

Hypothesis 5: PC will have a positive and signi􀅫icant effect

on behavioural intention.

F. Performance Expectancy

Individuals believe that a particular technology will help

them execute their tasks more ef􀅫iciently to the extent of

performance expectancy [37]. When individuals believe

technology will increase their productivity more than tra-

ditional methods, they are more likely to use it [19]. The

primary determinant of behavioural intention in accepting

technology is performance expectancy. Hence, we advance

the following proportion.

Hypothesis 6: PE will have a positive and signi􀅫icant effect

on behavioural intention.

G. Facilitating Condition

Individuals perceive the essential infrastructure or re-

sources as facilitating the use of technology. Educators per-

ceive the essential infrastructure or resources as facilitating

the use of technology [38]. According to numerous studies,

various technologies' adoption intention is positively asso-

ciated with facilitating conditions. With the necessary re-

sources, knowledge, and expertise, students aremore likely

to incorporate ubiquitous into their instructional endeav-

ours [39]. Consequently, we propose the following:

Hypothesis 7: FC will have a positive and signi􀅫icant effect

on behavioural intention.

IV. METHODOLOGY

In this investigation, we administered questionnaires de-

signed to test the hypotheses and acquire the relevant data

for this study. Students in tertiary educational establish-

ments throughout Pakistan were the focus of the investiga-

tion [40]. The students were delivered a self-administered

survey instrument. We adopted a cluster sampling tech-

nique because therewas no de􀅫ined sampling frame for par-
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ticipants. This form of probability sampling is ef􀅫icient and

economically viable and, when implemented, is advanta-

geous in obtaining high-quality data [41]. We utilized the

Smart-PLS tool to determine the minimum sample size or

non-normal data, making it the preferred choice for many

researchers, especially in 􀅫ields where the sample size is of-

ten limited.

Therefore, during the 􀅫ield study, we determined that out

of 600, a total sample size of 301 was appropriate for con-

ducting the statistical analysis and the demographic pro-

􀅫ile of the participants is shown in Table 1. The 􀅫irst seg-

ment of the research instrument collects information about

student demographics, while the second component gath-

ers data related to their academic performance. The sec-

ond segment assesses the seven elements of the proposed

research model through its items. For this research, the

seven-point Likert scale has each item rated from1 to 7 stro,

from strongly disagree to agree strongly. Furthermore, we

adapted the items to assess the UTAUT2 constructs from

[25]. The appendix lists the items corresponding to each

construct. This research data was analyzed via PLS-SEM.

Ubiquitous learning technology adoption in the higher edu-

cation decision-making process is in􀅫luenced and aided by

Smart-PLS in ranking the signi􀅫icance of the impacting fac-

tors.

TABLE 1

STUDENT DEMOGRAPHICS PROFILE

Characteristics Value Frequency Percentage %

Gender Male 158 52.5

Female 143 47.5

Student Quali􀅫ication Undergraduate 301 100.0

Experience in using Ubiquitous Learning 0–1 year More than two years 301 100.0

V. RESULTS

A. Measurement Model

In this research, the structural model must be evaluated

before evaluating the measurement model. Measurement

models must be assessed to ensure reliability and effective

alignment with theoretical constructs [42]. Evaluation of

measurementmodels includes examination of construct re-

liability, convergent validity, and discriminant validity. [43]

Scrutinize both CR and CA during the assessment of con-

struct reliability in the measurement model with a thresh-

old value of 0.7. CA and CR both exceed the 0.7 thresh-

old, indicating the reliability of the indicators. As illustrated

in Table 2, we examine factor loadings and average vari-

ance extracted from AVE to evaluate convergent validity by

checking if 0.708 exceeds the factor loading threshold and if

0.5 surpasses the AVE cutoff value [44]. The factor loading

values exceed 0.708, and the AVE values surpass the cutoff

threshold of 0.5, af􀅫irming convergent validity.

TABLE 2

RELIABILITY AND CONVERGENT VALIDITY RESULTS

Constructs Items Factor loading Cronbach’s Alpha CR AVE

Behavior Intention BI1 0.706 0.743 0.839 0.752

BI2 0.823

BI3 0.727

BI4 0.748

Context-Awareness CA1 0.9 0.871 0.921 0.891

CA2 0.897

CA3 0.877

Self-Directed Learning SDL1 0.746 0.71 0.819 0.729

SDL2 0.781

SDL3 0.846

SDL4 850
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Constructs Items Factor loading Cronbach’s Alpha CR AVE

Hedonic Motivation HM1 0.832 0.884 0.847

HM2 0.858 0.803

HM3 0.85

Personal Innovativeness PI1 0.813 0.676 0.805 0.764

PI2 0.846

PI3 0.85

Perceived Compatibility PC1 0.845 0.845 0.906 0.874

PC2 0.844

PC3 0.893

PC4 0.883

Performance Expectancy PE1 0.862 0.904 0.928 0.849

PE2 0.832

PE3 0.856

PE4 0.845

PE5 0.853

Facilitating Condition FC1 0.822 0.692 0.789 0.754

FC2 0.86

FC3 0.887

To assess discriminant validity, we examined the

Heterotrait-Monotrait ratio of correlations HTMT, recom-

mending that theHTMTvalues remainbelowa certain num-

ber (0.85) [45]. All HTMT values in Table 3 are below the

recommended threshold of 0.85, con􀅫irming discriminant

validity.

TABLE 3

HTMT RESULTS

Adaptability Availability

Educational

Behavioral

Intention

Context

Awareness

Facilitating

Conditions

Hedonic

Motivation

Perceived

Compatibil-

ity

Perfor-

mance

Expectancy

Personal

Innovative-

ness

Self-Direct

Learning

Behavioral Intention 0.517 0.490

Context Awareness 0.500 0.514 0.268

Facilitating Conditions 0.310 0.811 0.461 0.715

Hedonic Motivation 0.610 0.825 0.605 0.304 0.429

Perceived Compatibility 0.453 0.778 0.417 0.446 0.801 0.720

Performance Expectancy 0.415 0.688 0.675 0.208 0.464 0.641 0.706

Personal Innovativeness 0.424 0.443 0.377 0.603 0.813 0.722 0.738 0.666

Self-Direct Learning 0.621 0.738 0.706 0.528 0.486 0.583 0.542 0.458 0.660

B. Structural Model

In the subsequent stage, we evaluate the measurement

model and then assess the structural model using a two-

tailed bootstrap procedure. The computation of the path

coef􀅫icient (β), t-value, p-value, and coef􀅫icient of determi-

nation (R2 ) is evaluated by the structural model [46] The

R2 indicator, which ranges from 0 to 1, reveals the extent to

which the endogenous variables explain the variance in the

model. The independent variables in this study cause vari-

ation in behaviour intention by a proportion of 0.52%.

The results indicated that context awareness, self-directed

learning, hedonic motivation performance expectancy, and

facilitating conditions accounted for 52.8% of the variance

in higher education students' intention to adopt ubiquitous

Learning. In this table, the results of hypothesis testing are

displayed. In Pakistan, higher education embraces context

awareness, encourages self-directed Learning, hedonic mo-

tivation, personal innovativeness, perceived compatibility,

and performance expectancy, and provides facilitating con-

ditions.

The independent and dependent variables in the analysis

correspondwith their respective beta coef􀅫icients. Further-

more, a total of seven IVs are used in this study, and the

seven independent variables that empirically in􀅫luence the

assets of the dependent variable, behavioural intention, are
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statistically positively associated with behavioural inten-

tion. Additionally, these seven hypotheses are statistically

signi􀅫icant and support these relationships. Demonstrated

in Table four.

TABLE 4

HYPOTHESIS TESTING AND RESULTS

No Hypotheses Path Relation T-value p-value Remarks

1 Context-Awareness CA-BI 9.353 0.000 Accepted

2 Self-Directed Learning SDL-BI 5.984 0.000 Accepted

3 Hedonic Motivation HM-BI 3.823 0.000 Accepted

4 Personal Innovativeness PI-BI 3.256 0.001 Accepted

5 Perceived Compatibility PC-BI 2.575 0.010 Accepted

6 Performance Expectancy PE-BI 8.475 0.000 Accepted

7 Facilitating Condition FC-BI 4.914 0.000 Accepted

VI. DISCUSSION

The results of this study show that satisfaction and con-

􀅫irmation are the 􀅫ive key factors predicting an intention

to use ubiquitous learning. This study, like previous ones

[47, 48, 49, 50], emphasizes the importance of ubiquitous

learning. This research further clari􀅫ies that higher ed-

ucation can enhance ubiquitous learning through context

awareness, self-directed learning, hedonic motivation, per-

sonal innovativeness, and perceived compatibility. Addi-

tionally, these 􀅫indings suggest the need for wireless tech-

nology to provide educational content quality in higher ed-

ucational institutions. Furthermore, excellence of service to

students, whether students or professionals. Likewise, this

current research seeks to approach the issue from an em-

pirical perspective to gain a better adoption of ubiquitous

learning in the context of developing countries like Pak-

istan.

Consequently, in this study, we have employed the UTAUT2

model as the primary theoretical lens to examine and inter-

pret students' adoption of ubiquitous learning in Pakistani

higher education institutions. 52.8% of the variance in the

intention to adopt ubiquitous learning in higher education

for behavioural intentions was explained by the seven hy-

potheses. Seven of these hypotheses were supported. In

this research, we have proposed seven hypotheses for the

theoretical framework of ubiquitous learning in higher ed-

ucation. Table 4 hypothesis testing and displays the results

of each hypothesis.

This hypothesis has positive parameter signs between CA

and BI. The path estimates are signi􀅫icant at < 0.05 with a

t-value of 9.353, higher than 0.000. The results of the H1

study reveal a positive effect of CA on BI acceptance and

use of ubiquitous learning technologies in higher education.

The results established that context awareness has a pos-

itive in􀅫luence on behaviour intention. This outcome sug-

gests that once students recognize the apparent bene􀅫its,

from the perspective of improving learning ef􀅫iciency and

deepening understanding of concepts, more engaging ed-

ucational experiences using increased ubiquitous learning

motivation to introduce such technology.

This hypothesis has positive parameter signs between SDL

and BI. The path estimates are signi􀅫icant at < 0.05 with

a t-value of 5.984, which is higher than 0.000. The re-

sults of the H2 study reveal a positive effect of SDL on BI

acceptance and use of ubiquitous learning technologies in

higher education. The results also supported the hypothe-

sis that self-directed learning has a signi􀅫icant positive im-

pact on behavioural intention. A combination of empirical

evidence, theoretical rationale, practical implications, con-

sistency with previous research, and statistical signi􀅫icance

likely leads to the acceptance of the hypothesis. This study

found that users' insights of ubiquitous Learning showed

a much stronger effect on intentions than previous studies

regarding the use of mobile learning, as stated as follows

[51, 52].

This hypothesis has positive parameter signs between HM

and BI. The path estimates are signi􀅫icant at < 0.05 with

a t-value of 3.823, higher than 0.000. The results of the

H3 study reveal a positive effect of HM on BI acceptance

and use of ubiquitous learning technologies in higher ed-

ucation. The results showed that hedonic motivation sig-

ni􀅫icantly predicted behavioural intention. When students

􀅫ind interactive learning enjoyable and stimulating, they are

more likely to show a willingness to use these technologies

in their learning process. Users in educational technology

research should not only 􀅫ind methods effective and ef􀅫i-
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cient but also engaging and enjoyable, as this insight aligns

with growing recognition.

This hypothesis has positive parameter signs between PI

and BI. The path estimates are signi􀅫icant at < 0.05 with a

t-value of 3.252, higher than 0.001. The results of the H4

study reveal a positive effect of FC on BI acceptance and

use of ubiquitous learning technologies in higher education.

The 􀅫indings of earlier studies supported the results, which

facilitated the role of conditions in affecting behavioural in-

tention.

This hypothesis has positive parameter signs between PC

and BI. The path estimates are signi􀅫icant at < 0.05 with a

t-value of 2.575, higher than 0.010. The results of the H5

study reveal a positive effect of FC on BI acceptance and

use of ubiquitous learning technologies in higher education.

The 􀅫indings of earlier studies supported the results, which

facilitated the role of conditions in affecting behavioural in-

tention.

This hypothesis has positive parameter signs between PE

and BI. The path estimates are signi􀅫icant at < 0.05 with a

t-value of 8.475, higher than 0.000. The results of the H6

study reveal a positive effect of FC on BI acceptance and

use of ubiquitous learning technologies in higher education.

The outcomes of earlier studies supported the results, facil-

itating the role of conditions in affecting behavioural inten-

tion.

This hypothesis has positive parameter signs between FC

and BI. The path estimates are signi􀅫icant at < 0.05 with a

t-value of 4.914, which is higher than 0.000. The results

of the H7 study reveal a positive effect of FC on BI accep-

tance and use of ubiquitous learning technologies in higher

education. The 􀅫indings of earlier studies supported the re-

sults, which facilitated the role of conditions in affecting be-

havioural intention.

So, Educational institutions should run campaigns to edu-

cate the public about effectively utilizing ubiquitous tech-

nology in classrooms. Students' desire to use technology

and share information sociallywith their peerswho are still

adopting it will be boosted by increasing their understand-

ing. Therefore, in this study, the respondents were univer-

sity undergraduates, and this cluster sampling may have

led to the low effectiveness of BI and previous experience.

Therefore, this 􀅫inding may be helpful but needs to be clar-

i􀅫ied by future research. Furthermore, this 􀅫inding devel-

oped a theoreticalmodel for the extended uni􀅫ied theory for

acceptance and use.

The role of BI as an antecedent variable is essential. One

limitation of the current literature is that it needs to help

explain acceptance in a way that guides development be-

yond suggesting that system characteristics in􀅫luence be-

havioural perceptions of acceptance and intention to use

ubiquitous learning. Therefore, it is essential to understand

the key antecedents. Acceptance variables can explain indi-

vidual acceptance and use. This study examines howeduca-

tional users perceive and interact with ubiquitous learning

and how ubiquitous learning elements in􀅫luence the devel-

opment of users' behavioural intentions toward U-learning.

The 􀅫indings con􀅫irmprevious research on adopting ubiqui-

tous learning [26, 53] andoffer guidance fordesigning effec-

tive ubiquitous learning technology for ubiquitous learning.

VII. CONCLUSION

A. Theoretical Contribution

Firstly, this study makes several theoretical contributions

to the discussion of ubiquitous Learning in education and

the applicability of UTAUT2 theories. In the newly develop-

ing environment, we make one of the few attempts to mea-

sure the adoption of ubiquitous technology in higher educa-

tion using the UTAUT2 framework. Secondly, the question

of how individuals' needs and educational-related tasks are

met by ubiquitous learning technology remains to be de-

termined. Thirdly, our study assesses the proposed model

within the framework of Asian nations, such as Pakistan,

providing a novel perspective on adopting ubiquitous learn-

ing, unlike existing research, which primarily focuses on in-

dividualistic contexts in Asia.

B. Practical Contribution

This study's 􀅫indings have signi􀅫icant practical implications

for decision-makers in higher education institutions. Pri-

marily, the empirical analysis provides a comprehensive

understanding. Furthermore, Students in􀅫luence the uti-

lization of ubiquitous Learning in their academic pursuits

through the determinants at hand. Motivational variables

such as context awareness, self-directed learning, hedonic

motivation, Performance expectancy, and facilitating condi-

tion elucidate the in􀅫luence on the level of adoption.

Secondly, specialized ubiquitous can be re􀅫ined based on

empirical 􀅫indings to cater to speci􀅫ic subgroups within the

broader educational landscape. Ubiquitous system design-

ers and developers can adapt to the ever-evolving expecta-

tions of users within the higher education milieu using this

capability.

Thirdly, CA, SDL, HM, PI, PC, PE, and FC exerted the most

pronounced in􀅫luence on adopting ubiquitous learning in

higher education. Furthermore, educational institutions

should initiate campaigns to enlighten the public on the ef-

fective utilization of ubiquitous technology in classrooms.
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Enhancing students' comprehension ampli􀅫ies their inclina-

tion to employ such technology and encourages them to dis-

seminate this knowledge among peers at nascent adoption

stages.

Limitations and Future Work

The study's 􀅫indings may not be widely applicable as it

focuses speci􀅫ically on undergraduate students. A cross-

sectional design limits our ability to capture longitudinal or

time-based insights. Secondly, solely relying on quantita-

tive data fromLikert-scale questionnairesmay overlook nu-

anced qualitative perspectives. Thirdly, we restrict the vali-

dationof theproposedmodel to a single developing country,

Pakistan. Therefore, developing nations must extend this

validation.
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[16] M. A. Virtanen, E. Haavisto, E. Liikanen, and M. Kääriäinen, ``Ubiquitous learning environments in higher education: A

scoping literature review,'' Education and Information Technologies, vol. 23, pp. 985-998, 2018.

[17] N. El-Haggar, L. Amouri, A. Alsumayt, F. H. Alghamedy, and S. S. Aljameel, ``The effectiveness and privacy preservation of

iot on ubiquitous learning: Modern learning paradigm to enhance higher education,'' Applied Sciences, vol. 13, no. 15,

p. 9003, 2023.

ISSN: 2414-4592

DOI: 10.20474/jater-8.1.5



2022 Tago et al – Embracing ubiquitous learning .... 50

[18] B. Cope and M. Kalantzis, Ubiquitous learning: An agenda for educational transformation. University of Illinois Press

Champagne/Urbana, IL, 2009.

[19] C.-W. Yu, C.-M. Chao, C.-F. Chang, R.-J. Chen, P.-C. Chen, and Y.-X. Liu, ``Exploring behavioral intention to use a mobile

health education website: an extension of the UTAUT 2 model,'' Sage Open, vol. 11, no. 4, p. 21582440211055721,

2021.

[20] K. Tamilmani, N. P. Rana, S. F. Wamba, and R. Dwivedi, ``The extended Uni􀅫ied Theory of Acceptance and Use of Tech-

nology (UTAUT2): A systematic literature review and theory evaluation,'' International Journal of InformationManage-

ment, vol. 57, p. 102269, 2021.

[21] K. Nikolopoulou, V. Gialamas, and K. Lavidas, ``Acceptance of mobile phone by university students for their studies: An

investigation applying UTAUT2 model,'' Education and Information Technologies, vol. 25, pp. 4139-4155, 2020.

[22] K. Tamilmani, N. P. Rana, and Y. K. Dwivedi, ``Consumer acceptance and use of information technology: Ameta-analytic

evaluation of UTAUT2,'' Information Systems Frontiers, vol. 23, pp. 987-1005, 2021.

[23] K.-Y. Lin, Y.-T. Wang, and T. K. Huang, ``Exploring the antecedents of mobile payment service usage: Perspectives based

on cost-bene􀅫it theory, perceived value, and social in􀅫luences,'' Online Information Review, vol. 44, no. 1, pp. 299-318,

2020.

[24] C. C. Lewis, C. E. Fretwell, J. Ryan, and J. B. Parham, ``Faculty use of established and emerging technologies in higher

education: Auni􀅫ied theoryof acceptance anduseof technologyperspective,'' International Journal ofHigherEducation,

vol. 2, no. 2, pp. 22-34, 2013.

[25] R. Palau-Saumell, S. Forgas-Coll, J. Sánchez-Garcı́a, and E. Robres, ``User acceptance of mobile apps for restaurants: An

expanded and extended UTAUT-2,'' Sustainability, vol. 11, no. 4, p. 1210, 2019.

[26] S. Hu, K. Laxman, and K. Lee, ``Exploring factors affecting academics’ adoption of emerging mobile technologies-an

extended UTAUT perspective,'' Education and Information Technologies, vol. 25, pp. 4615-4635, 2020.

[27] M. Trojanowski and J. Kułak, ``The impact of moderators and trust on consumer’s intention to use a mobile phone for

purchases,'' Central European Management Journal, vol. 25, no. 2, pp. 91-116, 2017.
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VIII. APPENDIX

TABLE 5

RELIABILITY AND CONVERGENT VALIDITY RESULTS

Construct Code Item

Behavior Inten-

tion

BI1 I intend to use ubiquitous learning in the future

BI2 I will use Ubiquitous Learning in the future.

BI3 I plan to use Ubiquitous Learning in the future.

BI4 I would recommend Ubiquitous Learning to my colleagues

Context-

Awareness

CA1 I can receive useful information at the right time

CA2 I can receive appropriate information and services relative to my current location.

CA3 I can receive contextual information that re􀅫lects my current situation.

CA4 I can receive helpful information at the right time

Self-directed

Learning

SDL 1 I make my study plan.

SDL 2 I seek help when faced with Ubiquitous learning problems.

SDL 3 I manage my time well.

SDL 4 I have set my Ubiquitous learning goals.

SDL 5 I have high expectations for my Ubiquitous learning performance.

SDL6 I make my study plan.

Hedonic motiva-

tion

HM1 Using Ubiquitous Learning Technology is pleasurable.

HM2 Using Ubiquitous Learning Technology is enjoyable.

HM3 Using Ubiquitous Learning is entertaining.

Performance Ex-

pectancy

PE1 Ubiquitous learning methods are useful in learning methods.

PE2 Using Ubiquitous Learning methods enables me to accomplish tasks more quickly.

PE3 Ubiquitous Learning improves learning and teaching effortlessness.

PE4 Ubiquitous learning methods let me learn to relate task more quickly lets me learn related tasks

more quickly.

PE5 Ubiquitous learning methods are helpful in learning methods.

Facilitating Con-

ditions

FC1 I know that it is necessary to use Ubiquitous learning technology.

FC2 A speci􀅫ic person or group is available for assistance with any technical problem I may encounter.

FC3 I have the resources necessary to use the Ubiquitous learning system.

FC4 It is necessary to use the Ubiquitous learning system.

PC1 The ubiquitous Learning application is appropriate for my needs.

Perceived Com-

patibility

PC2 The ubiquitous Learning application 􀅫its well with how I like to get learning services.

PC3 I like virtual interaction with the ubiquitous Learning application better than personal interaction

with physical of􀅫ices.

PC4 The ubiquitous Learning application 􀅫its well with how I like to interact.

Personal Inno-

vativeness

PI1 If I heard about a new information technology, I would look for ways to experiment with it.

PI2 I am usually the 􀅫irst to try out new ubiquitous Learning among my peers.

PI3 In general, I am hesitant to try out ubiquitous Learning.

ISSN: 2414-4592

DOI: 10.20474/jater-8.1.5


	Introduction
	Problem Statement
	Research Question and Goals

	LITERATURE REVIEW
	 Ubiquitous Learning
	Ubiquitous Learning in Higher Education

	PROPOSED MODEL FOR THIS RESEARCH AND HYPOTHESIS
	Context-Awareness
	Self-Directed Learning
	Hedonic Motivation
	Personal Innovativeness
	Perceived Compatibility
	Performance Expectancy
	Facilitating Condition

	Methodology
	Results
	Measurement Model
	Structural Model

	Discussion
	Conclusion
	Theoretical Contribution
	Practical Contribution

	Appendix

